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8 Beryn

BCTVYII

st 0OpoOJIEHHST CUIbCHKOTOCIOAAPCHKUX KYJIBTYP BHKOPUCTO-
BylOTb ychoro Omm3bko 10 % moBepxHi 3emii, 1 0OpU LbOMY
MO>KJIMBOCTI 30UIBLIEHHS MOCIBHUX IUIOII y CBITI Mail’ke BHUYEpIaHI.
TuM dYacoM HacelieHHs IUIaHeTd O€3yNmuWHHO 3pocTae, 1 A
3a0e3neuyeHdHs Moro 1Ke  HeoOXITHO  3HAYHE  IABUILECHHS
BPOXKaHOCTI MOCIBHUX KydbTyp. OJHUM 3 HAaWBaKIUBIIIUX HUISAXIB
IUTSL TOCSITHEHHS LIbOT'O € 3aCTOCYBAHHS MIHEpAJIbHUX TOOPUB.

JloOpuBa — 11€ peYOBUHU, NMPU3HAYECHI JJIA KUBJICHHS POCIIMH i
I1BUIIEHHS POJIIOUOCTI IPYHTY. B 1aHOMy Kypci caMme po TEXHOJIOT1I0
BUPOOHHUIITBA MIHEPATLHUX JOOpUB WJie MOBa. ABTOpU IparHyjiu
OMKMCAaTH OCHOBHI TEXHOJIOTIYHI TIPOLECH OJIEpP>KaHHS  A30THHUX,
dochaTHUX 1 KamilHUX JO00pUB 3 J00aBKAMHU MIKPOEIEMEHTIB Ta
MOKa3aTH, SIKUM YMHOM BHUPOOJSIOTHCS KOMIUIEKCHI JOOpMBa Ha iX
OCHOBI. 3HA4YHE MiClleé B JaHOMY I[IOCIOHMKY MPHUJIIJIEHO YBaru
HEOpraHiuHUM JO0OpPHUBaM, B sIK1 JI0Jal0Th OPraHidYHUMN CyOCTpar.

Ponb TeXHONOri HEOpPraHIYHUX PEYOBHMH B  IMiJBUILIECHHI
BPOXKAMHOCTI CLIbCHKOTOCIIOIAPCHKUX KYJIBTYP TMOCTIHHO 3pOCTaE.
Pa3zom 3 TUM YCKIaAHIOIOTHCS YMOBHU ISl IXHHOTO BUPOOHMIITBA.
3pOoCTaloTh I[IHM HA EHEProHOCli, OCOOJMBO Ha MPUPOJHUIA ras.
BinOynace 3amiHa JAEMIEBOrO Ta BHUCOKOSKICHOTO amaTtuTy, IIo
noctaBisiBcst 3 Pocii, Ha adpuxanceki dochoputu. Ane s
nepepodku  (pochopuTOBOI  CUPOBUHM  HEOOXITHA  OCOOJIMBA
TEXHOJIOTISI OJiep’KaHHA J0OpuUB. 3a 3amacaMud KyXOHHOI COJl,
KaTIMHUX 1 MarHi€eBUX CoOJIEM, CIpku, kKapOoHaTiB YKpaiHa mocijaae
OJIHY 3 TMepIIUX No3ulliii B cBiTi. KpiM KamiHUX cojei, anaTUTOBUX 1
dbochoputoBux pya, € mnokiaaaud Topdy, campomnento, camnoHity. B
[Ipna3zoB'i po3BigaHe amatut-piakicHomeTaniuHe HoBomonTraBcbke
poioBHIlle, Ha MiBHIYHOMY 3axoai — Crtpemuropoaceke, dDeno-
piBCbke Ta TOpUYMHCHKE anaTUT-1ILMEHITOBI POJIOBUINA, BIJIKPUTI
docdopurosi poposuiia y PiBeHchkil, JloHenbkii Ta XMEIbHUIBKIN
00JacTsX.
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VYkpaiHchki pOaOBHIIA MpeCTaBIICH] B OCHOBHOMY
dbochopuramu, skl MICTITh piAKO3eMENbHI a00 1HIII I[IHHI PEUOBUHHU.
Tomy B YKpaidi po3poOJsatoThCsl HOBI TEXHOJIOTIT OfepKaHHs 100pHUB
3 BITUU3HAHUX POJIOBUIIN, B TOMY YHUCJ1 KOMIUIEKCHI. CHiJ BIAMITUTU
BITUM3HSIHI TEXHOJIOTIT oJiepKaHHS rpaHdocy Ta cymnepdocy,
cynepdocdary 3 100aBKaMu MIKPOCJIEMEHTIB.

[TociOHMK po30MTO HA PO3AUIM, B KOKHOMY 3 SIKHX OIMCAHO
TEXHOJIOTII0 OKPEMOT'O BUAY 100pHUBa. ABTOPU MPUTPUMYBAIUCH TaKOl
CTPYKTYpPU KOXHOro po3auny. CrnoyaTky B pO3AUIL  HAJAHO
NpU3HAYEHHSI JAaHOrO BUAY J0OpMBA, BUMOTH JO SIKOCTI CHPOBHHH,
peareHTiB Ta TOTOBHX 1 NOOIYHMX MPOAYKTIB, 3HAYUMICTH JJIsl
CIJTbCBKOTO TOCIIOAApCTBA, Jlajli BUKJIAMAIOTBCA XiMisg 1 MEXaHi3M
npoLecy, MOTIM HAJA€ThCS aHANI3 BIUIMBY CHPOBHMHU 1 TOJIOBHUX
TEXHOJIOTTYHUX (DaKTOPIB HA BUXI1J 1 AKICTh TOTOBUX MPOAYKTIB. [ToTim
OMMUCYIOTbCSI OCHOBHI TEXHOJIOTIYHI CXEMH IPOIECH 3 J0JIaBaHHSIM
TEXHOJIOTIYHOTO pEeXUMY. B MOCIOHHMKY HAJaHO OIMCAHHS OCHOBHOL
anaparypu 3 eckizamu. B meBHIA MIpl pO3IJIsiHYTI MUTAHHS OXOPOHU
mpaill, aBTOMaTHu3allii JCSKUX TEXHOJOTIYHUX IPOIIECIB, €KOHOMIKH.
KopoTKko OCBITIIIOIOTBCA MUTAaHHA 3aXHCTYy amnapaTypud BiJl KoOpo3ii,
YIPABJIIHHS TEXHOJIOTIYHUMH MPOIECaMH, aBTOMATU3allli, KOHTPOIIO
BUPOOHUIITBA. ACOPTUMEHT MIHEPAILHUX JOOPUB HEYXUJILHO 3POCTAE i
TOMY OKPEMHH P03 MPUCBSIYCHO KiIacudiKallli Ta arpoTeXHIYHOMY
3HAYEHHIO 100pUB.

[Ipupinena yBara BUKOPUCTAHHIO BIJIXOJIIB 1 TOOIYHUX MPOIYKTIB
BUpOOHUIITBA. (7151 HaBAXKJIMBIIIMX BUPOOHUIITB JAAHO YSBIICHHS MPO
HAMPSIMKHA TOJAJIBIIOTO YAOCKOHAJIEHHSI TEXHOJIOT1, CIIPSIMOBAHOTO Ha
3MEHIIEHHS KUIBKOCTI BIJIXOJIB Ta 3a0pyJHEHHS HaBKOJMIIHbOTO
CepeloBUIla, C€KOHOMIi €Heprii, MIABUIIEHHS SKOCTI T'OTOBHUX

IPOJIYKTIB.
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1. KTACU®IKALIA TA ATPOTEXHIYHE
3HAYEHHA 1OBPUB

1.1. Kuaacudgikauis noopus

OnTUMalIbHUM  pICT  POCIMH  3aJIEKUTh BIJI KIIMAaTHYHHUX
(dakTopiB (CBITJIOBUM, TEIJIOBHM, BOAHUMN, aTMOC(EPHUIN pPEKUMHU),
3a0€31eYeHOCT] MOKUBHUMH PEYOBUHAMHU, a TAKOX BIJl CTPYKTYpH Ta
KHCJIOTHOCTI IPYHTIB, BMICTY B HUX TYMYCY Ta IHIIMX BJIACTUBOCTEM.
Bci rpyHTH MaroTh 3anac NoKMBHUX PEYOBUH, ajie Oliblia iX YacTHUHA
3HAXOAUThCSl B MajoaoctynHid ¢opmi. Tomy s onTumizaiii
’KUBJICHHS POCJIMH B IPYHT BHOCSITh JOOpHBA.

JloopuBa kJIacu(IKylOTh 3a TMOXOJKEHHSIM, NPU3HAYCHHSIM,
CKJIaJIOM, BJJACTUBOCTAM 1 cloco0aM OTPUMAaHHS.

3a TIOXO/KEHHSM J00pHMBa pO3JIUISIOTH Ha MiHEpasbHi,
OpraHiyHi, OpraHo-MIHEpalbHIi, OaKTepiaJibHi i1 O10MiHEpAIbHI.

MiHepainbHi 10OpHBa — HEOPTaHIYHI PEYOBUHH, SIKI OTPUMAaHI
Ha XIMIYHUX TIINPUEMCTBAX; OJHAK JO HHUX BIIHOCATH 1 JEsKi
OpraHiYHI pEYOBUHH, HAMIPUKIIAJ KapOamis.

OpraniuHi 100puBa MICTSITh >KUBWJIbHI €JIEMEHTH, T'OJIOBHUM
YUHOM Yy BUIJIS[I OPraHIYHUX CHOJNYK, 1 € MPOAYKTaMU HPHUPOTHOTO
noxopkeHHs (rHii, dekanii, Topd, conoma).

Opra"o-MmiHepalibHi  A00OpMBa — CyMillll OpPraHiYHHUX 1
MiHEpalbHUX A00puB. HaliOuibi edexkTuBHOIO € XenatHa dopMa,
TOOTO opraHiuHa ¢opma, y AKId MIKpOEIEMEHT (MEpEeBaKHO MeTal)
3HAXOQUTHCS Yy 3B’SI3Ky 3 XE€JaTylOUMM areHTOM (MepeBa)KHO
OpPraHIYHOIO KUCJIOTOIO).

bakrepianbHi A00puMBa — mpenaparv, 0 MICTITh KYJIbTYpY
MIKpPOOPTaHI3MiB, IO CHPHUSAIOTH MOJIIMIIEHHIO XapuyyBaHHS POCIHH,
CHPUSIOTh HArPOMAIXKEHHIO B IPYHTI 3aCBOIOBAaHUX (DOPM JKUBUIBHUX
eJeMeHTIB. BOHM NONINIIYIOTh XapyyBaHHA POCJIHMH, XOo4a W He
MICTSTh >KUBUJIBHUX PEYOBHUH. [[0 HUX BIAHOCSTBCA a30TOAKTEPUH,
HiTparid, (ocdopodakrepun, npemnapar ABM. Ilpu npaBusbHOMY
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iXHbOMY 3aCTOCYBaHHI MOXHA 3HAYHO [MIJBUIIUTH BPOXKANHICTH
CLIIBCHKOTOCIIOAAPCHKUX KYJIBTYP.

biominepanbHl 70OpuUBa — CyMilll OaKTeplaJbHUX Ta MiHEpab-
HUX KOMITOHEHTIB.

ITo cTpokax BHECEHHA J0OpHUBa PO3JUIAIOTH HAa OCHOBHI
(mepenrociBHi), BHECEHI 10 TMOCIBY, MPHUIIOCIBHI, BHECEHI IIJI 4Yac
NOCIBY (HalpUKIIAA, y PSAKA), 1 MIJKUABIIOBAIbHI, 1110 BHOCATHCS B
nepioj pO3BUTKY POCIIVH.

3a arperaTHUM CTaHOM J100pHBa PO3AUISIOTH HA TBEPAl, PLAKI
(HanpuKiajd, aMmiak, BOJASHI pPO3YMHHA M CYCIEH3li) 1 ra3omo/iOHi
(HampuKiIaa, JIOKCHJ  Byemr). TBepal goOpuBa OyBarOTh
(AEPXKXCTAHIAPT 24290-80) mnopomkonoaiOHi (3 po3Mipamu
KpuctaiB Ouibie 0,5 MM) 1 rpaHyab0BaHi (3 po3Mipamu rpanyi Bij |
0 6 MM).

B cxiani pocnuH 3HalieHO Oubil HiXK 70 XIMIYHUX €JIEMEHTIB.
Jl1s HopManbHOTO pocTy pociinH HeoOxiaHi smie 15: C, O, H, N, P,
K, Ca, Mg, S, B, Fe, Mn, Cu, Mo, Zn. KoxHuil 3 IuX €JIEMEHTIB
BUKOHYE B pOCJMHAaX CBOK cHenudiyHy pojb 1 HE MoOxke OyTu
3aMIHCHUH.

[ToXMBHI €JIE€MEHTH, IO MICTATHCS B IPYHTI Ta POCIHHAX Y
KiJIBKOCT1 BiJ JEKIIBKOX BIJCOTKIB JO 1X COTHUX YacTOK (Ha CyXy
pPEYOBHUHY) , HA3UBAIOTh MakpoeineMeHTaMu. [{o Hux BigHOCATHCS: N,
P, K, Ca, Mg, S, Na. JloOpuBa, npu3HaveHi AJig XapuyBaHHS POCJIHMH
€JIeMEHTaMU, W10 BHUMAraloThCsli B JOCUThb MajuX KUIBKOCTAX, 1
CTUMYJIIOIOTh PICT POCJIMH, HA3UBAIOTh MIKPOJIOOpPUBAMHU, & KUBHUJIbHI
€JIEMEHTH, 110 BTPUMYIOTHCSI B HUX MIKPOEIEMEHTAMHU.

JloOprBa MOXYTh CKJIaJaTHCSl TaKOX OJHOYACHO 3 Makpo- Ta
MIKPOEJIEMEHTIB (Hanmpukiag cyMim Mo-com 3 gochaTHO-KaTIiHUM
noopuBoM). MikpogoOprBa — 100puBa JIOKAJILHOTO 3aCTOCYBAHHS, 1X
€(EKTUBHICTh TMPOSIBIAETHCS HA TIPYyHTaX 3 UITKO BHUPAKEHOIO
HEJ0CTAYC0 TOr0, YW I1HIIOTO MIKpPOEJIIEMEHTa 1 Ha KyJIbTypax, SKi
OlJIbllI€ MOTPEOYIOTh OKPEMUX MIKPOEJIEMEHTIB.
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BcTanoBieHo, 110 BMICT MIKPOEJIEMEHTIB y IPYHTI HEJIOCTATHIMH,
AKIIO KUIBKICTh iX PyXOMHUX (DOpPM HE MEPEBUIIYE TAKUX BEIUYMH:
oopy — 0,5; manrany — 400; muaky — 0,3; momioaeny — 0,2;
Kynpymy — 5—10; kobanety — 1,5—2,5 Mr Ha | KT CyXoro rpyHry.

HannuiikoBe BUKOPUCTAHHS MIKPOJOOPUB MOKE MPU3BECTH O
HAKOIMYEHHS MIKPOEJIEMEHTIB y IPYHTaX 1 CLIbCHKOTOCIOAAPChKIM
OPOAYKIIIi, BA3BUBATH HETATUBHI €KOJIOT14H1 HAC1IKu. Mikpoao0opuBa
3a0€3MeuyloTh MPUPICT BpOXkaiB B cepeaHboMy Ha 10—12 % 1
NOJIMNIIYIOTh SAKICTh mponaykuii. Halinommpenimi wmikpogoOpuBa
HaBeneHl B Ta0i. 1.1.

MikpoeneMeHTaMm Tpeda TPUAUISTA OCOOJMBY YyBary IMpu
opraizailii >KMBJIEHHsI pociuH. He3Baxkaroun Ha HEBEJIUKY KiIbKICTb
CIIOKMBaHHS pociiiHamu MikpoenemeHtiB (Fe, Mn, Zn, Cu, B, Mo,
Co, Ni Ta 1H.), BOHM BIAIrPalOTh HE MEHII CYTTEBY pOJb Yy
(dopmyBaHH1 Bpoxato, Hixk MakpoesnemeHTH (N, P, K, S, Mg, Ca).

Tabnuya 1.1. Haiitnommpenimi Mikpoaoopusa

Bwmict airouoi
Enementu HazBa noGpuBa o
pedyoBUHH, %o
bopna kucnora 17
bop v
Hatpiit 6opar (6ypa) 11
Mouti01eHoBa KHUCI0Ta 53
Moiioien AMOHI# MoJ1101aT 52
AMoOHIH-HaTpii MOT1OAAT 36
Migs MigHuii Kynopoc 24
ManraH cyibdar 21—24
Mapranenp MapraHiieBOKUCIUN Kalii 35
Kobanbt KobansT cynbdar 18—20
Depym ®epym cynbdar (3a1i3Hul Kynopoc) 21—24

Hecraua Oyab-fKOoro enemMeHTa MOXE OyTH JIMITYIOUHUM
dakTopom. BimoMo, MmO Koe]ilieHT BUKOPUCTAHHS IMOKUBHUX
PEYOBUH 3 TIPYHTY € HEBHUCOKHMM. Tak, JUI a30THUX Ta KaJidHHUX
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nobpuB BiH ckiangae Big 30 mo 60 %, nna pochopHUX HA Pi3HHUX
rpyHTax Big 15 mo 40 %. A 110 CTOCYEThCS MIKPOEJIEMEHTIB, TO 1IEH
Koe(dilieHT ckianae MeHiie, HDK 1 % Big pyxoMux (QopMm MiKpo-
eJeMEHTIB y IpyHTi. L1 dakTh 103BONSAIOTH 3pOOMTH MEBHI BUCHOBKHU
11010 €PEKTUBHOI OpraHi3allii MiKUBJICHHS POCIIUH.

[To-mepuie, aHami3 TIPYHTY Ha BMICT MIKPOEJIEMEHTIB,
HE3BaXKal0ud Ha HOro BaXJIMBICTb, HE MOKHA BBa)KaTW TaKHUM, LIO
OJIHO3HAYHO BigoOpaxkae MOTpeOU POCIMH y MIKPOEIEMEHTaX, TOMY
0 iXHI BUTSKKM (BOJHA, COJbOBA Ta 1H..) HE € E€KBIBAJICHTHUMU
nocTynmHuM ¢opMaM IIUX eJIeMEeHTIB. To0To Ha JgaHoMy eTalll
PO3BUTKY HAyKH 1€ HEMa€ JOCTOBIPHOI METOJIWKH BU3HAUYCHHS
KUIBKOCTI JOCTYIMHHUX (POPM MIKpPOEJIEMEHTIB (CaMe «JIOCTYITHUX», a
HE «PYXOMHUX)).

[To-npyre, HaBiTH IPU AOCTATHINA KUIBKOCTI MIKPOEJIEMEHTIB Y
IPYHTI POCIMHHM JAJIEKO HE 3aBXKIU MOXYTh 3acBOiTH iX. Tak,
HalpuKJIa[, HAa IPyHTaX 3 KUCIMM IOKasHUKOM pH crae maitxke
HEJIOCTYITHUM 11 POCIMH MOJIOAEH, TOAl SK MapraHelb Ta HHHK
MOTaHO 3aCBOIOIOTHCS HA JIY>)KHUX TPYHTaxX; y MeEpioJ MOoCcyxu ado,
HABMAaKW, NpH 30UIBIICHIN BOJOrOCTI TOTaHO 3aCBOIOETHCA OOp.
@akTUYHO Oy/b-sIKI MOTO/HI Ta TPYHTOBO-KJIIMATUYHI YMOBHU CUJIBHO
BIUIMBAIOTh Ha JIOCTYMHICTh MIKPOEJIEMEHTIB AJI1 POCIMH. A HaHECEHI
Ha JIMCTOBY IIOBEPXHIO MIKPOEJIEMEHTH JIETKO NPOHHUKAIOTh VY
pociMHM, A00pe 3acBOIOIOTHCS, JAar0Th MmBUAKUK edekT. [lpu
JUCTOBOMY >KHMBJIEHHI MAaKpO- Ta MIKPOEJIEMEHTH O€3M0oCcepeIHbo
BKJIIOYAIOTbCSI B CHHTE3 OPraHIYHMX PEUOBUH Yy JIUCTKax ado
NEPEHOCAThCA B 1HIII OpPraHd pPOCIMH 1 BUKOPUCTOBYIOTHCS y
meTtaboii3Mi. [lo3akopeHeBe JKHMBJIEHHS, NPU SKOMY IOXKHUBHI
€JIEMEHTH B PyXOMHUX (popMax AOCTABIISIIOTHCS Yy POCIHMHU, 3a3BUYAM
Habarato e(eKTHUBHIIIE, HI’K BHECEHHS N00puB y IpyHT. CBo€dacHe
M03aKOPEHEBE MIKUBJICHHS J03BOJIAE€ 3a0€3MEUYUTH POCIUHU MaKpO-
Ta MIKpPOEJIEMEHTAMH B KPUTHYHI (pa3u PO3BUTKY, KOJHM POCIMHA iX
HalOlIpIIe  TOoTpedye, 3MEHIIUTH MPOSBHM  CTpecy 3a il
HECTIPUATIMBUX YWHHMKIB JIOBKULISA, 3aMoOIrTH PO3BUTKY XBOPOO
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yepe3 HecTayy TUX a0o0 1HIIMX €JIEMEHTIB, CTBOPUTHU OINTHUMAabHI
YMOBHU ISl POCTY 1 PO3BUTKY POCIIHH.

3a arpoxXiMiYHUM 3HA4YEHHSIM JOOpHUBa PO3AUISIIOTH HA NPAMI, 1110
€ JDKEpEJIOM JKUBWIBHUX €JIEMEHTIB JJIS POCIUH 1 CHPUSIOTH
MOJIIMIIEHHIO PEXUMY XapuyBaHHs (a30THI, (hocdaTHi, KamiiHi i T.1.),
Ta HEeNpsMi, Kl CIIy>KaTh JJIs1 MOOLTI3aIlli pEeYOBUH, 110 MEepeOyBaIOTh
y IPYHTI, HUISIXOM TMOJIMIIEHHS 11 (I3UMYHUX, XIMIYHHUX 1 O10J0T1YHUX
BJIACTUBOCTEW, HANPUKIAJ, JIsI HEWTpami3aiii KUCIOTHOCTI I'PYHTY
BallHyBaHHSAM a0o0 JJisi MeJiopallii TincyBaHHAM, TOOTO 3MIHIOIOTH
BJIACTUBOCTI IPYHTY, TUM CaMUM, MOJIMIIYIOYN PEXUM KUBJICHHS. Lle
Takl J00puBa, K BamHO i Tinc, OaktepianbHl AoOpuBa. Ilpsmi
MIHEpalibHI J100pHBa MOXYTh MICTUTH OJMH a00 KiIbKa pPI3HUX
KUBUJIBHUX €JIEMEHTIB.

Tpu TroJOBHHUX >XUBUIBHUX €IEMEHTH — HITporeH, ¢ocdop 1
KaJli BHOCSTL MIJ IOCIBU B HAMOUIBIMINX KUIBKOCTIX. 3a IXHIM
BMICTOM J00pHBa PO3IISAIOTh Ha OJHOKOMIIOHEHTHI a00 IPOCTI, J0
CKJIaly SIKUX BXOJWUTh TUIBKM OJWH 3 TOJOBHUX >KUBUJIBHUX
€JIEMEHTIB, 1 KOMIUIEKCHI, YTPUMYIOUl JBa ab00 TpHU TOJIOBHUX
KUBUJIbHUX €JIEMEHTHU.

Hanpuknan, NaNO;, Mg(NOs), — OJHOKOMIIOHEHTH1 a30THi
noOpuBa (xoua i1 Na 1 Mg TakoX BHUKOPUCTOBYIOTHCS POCIMHAMU), a
KNO3;, (NH4),HPO4 — xom1mieKkcHi.

[Io 4wWciny TOJNOBHUX JKUBUIBHUX €IEMEHTIB KOMIUIEKCHI
noOpuBa HazuBawTh noAsiiHUMU (Tuily NP a6o PK, abo NK) a6o
notpivinumu (NPK); ocTaHH1 Ha3MBaIOTh TAKOX ITOBHUMHU.

HobpuBa, 1m0 MicTATh Oinbiie 33 % [Oil0YUX PEYOBHH,
Ha3UBalOTh KOHLEHTpOBaHMMH, a Ouibmie 60 % — BHUCOKO-
KOHIICHTPOBAHUMH.

KommekcHi goOpuBa (Tadiy. 1.2) po3auisitoTh Ha 3MilIaHi M
CKJIQJIHI.
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Tabnuya 1.2. HaiiBaxkauBili KOMILIEKCHi 100puBa

BMiCT OCHOBHUX TIFOYUX

Ha3za noOpus ['0510BH1 KOMIIOHEHTH PEYOBHH

Cynepgochar CaHPO4+NH4H,PO4+ CaSOs  |1,5—3 %N
aMOHI30BaHUM

Amodoc NH;H,PO4+(NH4),HPO,4 19—20 % P,0s5
Anothocka (NH4),HPO4+(NH4),SO4 + 21—25 % N,
KNO;+ NH,4Cl 20—25 % P-O;
Juamodoc (NH4),HPO4+ NH4H,PO4 11—14 % N,
Hirpoamodoc NH4NOs+ NH4H,PO4 46—>55 % P,0Os

Hirpoamodocka, |NH4NO;+ NH4H,PO4+ KNO;s;+[13,5 % N, 46,5 % K,0
azodocka NH,CI

Kamiit HiTpaT KNO; 18 %N,46 P,Os
CO(NH,), + (NH4)HPO4 + 8—12 %N, 10—24 %
Kap6oamodocka KNOs+ NH,CI

NH4NO; + CaHPO4 + KNOs +  [15—24%, K,O

NH4C1 + (360 (NH4)2HPO4 abo 17—18,5 % N, P205 1

Hitpodocku K,O
NH4H,PO, + CaS0O42H,0O abo IIo 18—20 % N, P,0Os 1
CaCO; K, O
M 1M 13- _ 0 _ 0
arHiii aMoHIN MeNH,PO, H,0 11—20 % N, 8—16 %
dbocdart P,Os
(NH4PO3)n
AMOHIN 10—21 % K,O
Metadocdar
' 35 % P,0s, 18 % MgO,
AMoHI1N (NH4)5010+(NH4)4P207

17 % N, 80 % P,0s5 12—

noiidocdar +(NH4);HP,O-+NH,H,PO
docep (NHy)sHP,07+NHsH;PO, 25% N, 53—61 % P,Os

3MIIIaHUMU HA3WBalOTh MEXaHi4HI KOMIO3HUIlli JT00pUB, IO
CKJIAIAIOThCA 3  PIBHOPIAHUX YACTOK, OJEPKYyBaHl MPOCTUM
3MIITYBaHHAM MOPOIIKOMOAIOHUX a00 TpaHyIbOBAHUX OIHOKOMIIO-
HEHTHUX a0o0 ckiaagHux nao0puB. s 3MmimiaHux J00puB Tpeda
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NPaBUIILHO MiAOUPATH KOMIIOHEHTH, OPYIIEHHS MOX€E MPU3BECTH 0
3HW)KEHHSI €()EKTUBHOCTI JI0OpHB Yy PE3yibTaTl iX 3BOJIOKECHHS,
3JIEKYBAHHS, BTPAT MOKUBHUX PEUOBHH, MEPEXOlY Y BaKKOJOCTYIIHI
st pocauH  Gopmu. He pekoMeHIyeTbca 3MINTyBAaTH aMOHIMHI
noOpvBa 3 JY>KHHUMH, MOXJIMBI BTpaTh a30Ty y BUIVISAI amiaky,
0cO0JIMBO MpU TpUBajJoMmy 30epiraHHi cymimeil. [ledki noOpuBa He
MO>KHa 3MIilTyBaTU a00 CJIiJi 3MILIYBATH JIMIIE B CYBOPO OOMEKEHUX
CIIBBIJHOIIIEHHSX, TOMY 1110 HasiBHI B HUX CIIOJIYKH MOXYTh BCTYIATU
B XIMIYHY B3a€MOJIiI0, BHACIIJIOK YOrO BTPAYA€ThCS a30T y BUIIISI
ra3onojiOHMX OKCHJIB a30Ty W amiaky, 3IIMCHIOETbCSA TEpexif
3aCBOIOBAHOTO pocivHamMu (pocPopy B BaKKOAOCTYIIHHM CTaH,
M1JBUIYETHCA TITPOCKOMIYHICTD 1 3JIEKYBaHICTh 3MIIIAHUX JOOpUB.
He cniig Takoxx 3MminnyBaTv MPOCTUH HOpoIIKonoaioHuii cynepdocdar
3 aMIa4YHOI0 YW HATPIEBOIO CENIITPOIO 1 CEHOBUHOIO B 3B’A3KY 3 THM,
0 Taka CyMIll IIBUIKO 3BOJIOKYETHCS, BTpAYa€ CHUIYUYICTh 1 MPHU
aKTUBHOMY II€pEMIllyBaHHI MEPETBOPIOETHCS B CUPY Macy, sika HE
PO3CIIOETHCH.

MokHa 3MillyBaTH i H00OpHMBa TUIBKA TOAl, KOJIU JO CyHep-
dochary momaTd BamHAK, KpeWay abo J10J0MITOBE OOpOIITHO
(15—20 %) Big macu cynepdocdary, neMeHTHUul nui, dhocdaTiuiak
abo kictkoBe OopomHO (20 %). II[o6 3amobirTu BTpaTaM asory,
TYKOCYMilIi, #AKI MICTATh amiaudi ¢(OpMU a30THHX JI00pUB 3
no0aBKaMu HEUTpaii3aTtopiB, IICIs PO3CIIOBaHHS Tpeda Bigpazy
3aropTaT B IPYHT.

ko x 100puBO, IO MICTUTh KiJbKa >KMBWJIBHUX E€JIEMEHTIB,
OTPUMAaHO B PE3yJIbTaTi XIMIYHOI peakilii B 3aBOJICBKIN amaparypi,
floro HazuBaroTh ckiaagHuM. CkJaaHi J00puBa CKJIadaroThCs 3
OJIHOPITHUX YaCTOK, [0 MAalOTh OJHAKOBUW a00 OJM3BKHUM XIMIYHUUN
CKJIQJ;, BOHM MOXYTb MICTUTU KUBWIbHI €JIEMEHTH B JEKIJIbKOX
dopmax. CkrnagHi po0puBa MOXyTh OyTH U pigkumu. [HOII
HA3UBAIOTh CKJIQJHO-3MIIIaHUMU JOOPUBA, OJIEPKYBaHI B pe3yJIbTaTi
3MIIIaHHS TBEPJUX MPOJIYKTIB 3 JOOABKOIO Ta3OMOIOHMX 1 PIIKHX
(rU1aBiB, PO3YMHIB) 1 HACTYNHOIO TBEPJIHHS CyMINICH, IO
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CYHPOBOKYEThCS IEPEKpUCTATI3AIIEI0 W IHIIMMU IIPOIIECAMHM.
KinbKOCTI J1IF0YMX PEYOBHMH B KOMIUIEKCHUX JOOpHMBAaX MOXKYTh OyTH
pi3HUMH. [[JI9 CKIagHUX 1 3MIIMIAHUX JOOpUB XapaKTepHA BHUCOKaA
KOHIIEHTpAlllsl OCHOBHMX >XUBWJIBHUX €JIEMEHTIB 1 BIJICYTHICTH a00
Majga KUIbKICTh OajacTHUX pEYOBUH, W10 3a0e3leuye 3HAYHYy
€KOHOMIIO Mpaili 1 3aco0IB Ha iX TPaHCIOPTYBaHHs, 30epiraHHs i
3aCTOCYBAHHSI.

OcTaHHIM YacoM COPTUMEHT KOMIUIEKCHHX MIHEPaIbHUX
n0OpYB pO3IIMPUBCS 3a PaxyHOK HACTYNHHX BHUAIB: KapOoamodoc,
metadocdar kamid Meradocdar, kamii moHodochar, kapdamina
nomidocdar, kapdboamodocka, marHii-amoHii Qocdar, mIaBIeHUN
MarHii gocdar.

JloOpuBa, y SKUX CIIBBIJHOIICHHS >KUBWIBHUX €JIEMECHTIB
BIJINIOB1/Ia€ arpOTEXHIYHUM BUMOTaM (7151 IEBHOI KYJIbTYpH, IPYHTY U
1HIIl), HA3WBAalOTh YPIBHOBAKEHUMH. SIKIIO BMICT OJHOrO 3
KUBWJIBHUX €JIEMEHTIB Yy JOOpPUBI HM)KY€ HEOOX1IHOI HOPMH, 1HIII
’KUBUJIbHI €JIEMEHTH HE J1aJlyTh BUCOKOTO Bpokaro. Biag Hammuiky x
KUBWIBHUX €JIEMEHTIB AKICTh CUIbCHKOIOCIOJAPCHKUX MPOTYKTIB
noripuryetbesi. JloOpuBa, yCl KOMIOHEHTH SIKMX CIIy>KaTb IS
XapuyBaHHS POCIWH, Ha3uWBaroTh Oe30amacTHUMU. Jlo HUX BIJI-
HocsAThCs, Hampukiaaa, KNO;, NHy4NO;. baratodyHkilioHaTbHUMU
HA3UBaIOTh MIHEpaJbHI J00pUBa, IO MICTIATh KpIM TOJOBHUX
KUBWJIBHUX €JIEMEHTIB, 110 POOJIATh crienu(iuHUi BIUIUB HA POCIHHU
M IpyHT, a came: 3aTpuMyr04oi a00 MOBUIBHOI Mii 100pUB, MIO
CTUMYJIIOIOTh PO3BUTOK POCIWH, MOJIMNIIYIOTh CTPYKTYPY IPYHTY M
3aTPUMYIOTh BOJIOTY.

[pyHT CKIama€Tbes i3 MPOLYKTIB BHMBITPIOBAHHS IEPBUHHHUX
TIpCHKUX MOPIJ 1 MPOAYKTIB PO3KIAJaHHS POCIMHHUX 1 TBAPUHHUX
opraHi3MiB. Y pe3yJibTaTi HOHHOrO OOMiHY BIJOYBA€ThCA MIrpailis
€JIEMEHTIB Yy TIPYHTi, 3MIHa MOro CTPYKTYpH, MIJBUILYETHCS MHOTO
pPOAIOYICTh. BUTAT JKUBUJIBHUX €JIIEMEHTIB KOPIHHSIMHU POCIHH 13
IPYHTOBOTO PO3YMHY TaKOX BIJOYBA€ThCA B PE3yJbTaTi HOHHOIO
oOminy. IIpum 1bOMY KOpIHHS BIJJIaIOTh 10HM BOJHIO W TiApO-
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KapOoOHaTy, sIKI 3'SBJISIIOTBCS B PE3yJbTaTl JUcONlalii KapOOHATHOI
KHCJIOTH, 10 YTBOPIOETHCS MPU TUXAHHI POCIIHH.

3aCBOEHHS  POCIMHAMU  JIOOpUB  3aJCKUTh  BIJI  iXHBOI
PO3YMHHOCTI ¥ BiJ XapakTepy IpYyHTIB, y TMepuly 4Yepry, BiJ
KOHIIEHTpAIlil HOHIB BOJHIO B IPYHTOBOMY PO3UHMHI.

CraBuTbcs mpoOieMa CTBOPEHHA JIOOpUB 3 PEryJibOBaHOK)
MIBUJIKICTIO BiJJayl >KUBUJIBHUX €JIEMEHTIB. YTOBUIBHEHHUH Mepexil
OyIb-IKUX BOJOPO3UMHHUX PEUYOBHUH Y IPYHTOBUN PO3UHUH MOXE OyTH
JNOCSTHYTUM NpH MOKPUTTI TpaHyd AOOpMBA IUIBKAMHU 3 BHUCOKO-
MOJIEKYJIIPHUX CHOJIYK a00 TNpH 3aCTOCYBaHHI TIpaHyJIbOBaHUX
n00pYB, OTPUMAHUX 3 TMOPOLIKIB 3 J00aBKaMU IUX K€ CIIOIYK
(HampuKiIaa, MoJliakpuiaamigy) a0o pe4yoBHUH, 3JaTHUX MOJIi-
MEPU3YBATHCS.

3anporoHOBaHO BUKOPUCTOBYBATH KarCyjabOBaHI J00puBa 3
«JIBOLIAPOBUMMY TPAHYJIaMHU, SIAPO SAKUX CPOPMOBAHO 3 KOMIIOHEHTA,
IO JIETKO PO3YMHSETHCS, 1 MOKPUTO IIApPOM 1HILIOTO, MOBIJIBHO
A1I040ro a00puBa, MPUYOMY L€ 30BHIIIHIA 3aXUCHUN IIAp MOXKE
MaTh Pi3HY TOBIIMHY M PI3HUA CTYNIHb MOPUCTOCTI (TOOTO
NPOHUKHOCTI HOHIB).

BHecenHsa 100puB HE TUIBKH MiABUILYE KUIbKICTh 3aCBOIOBAHUX
pPOCIIMHAMU UBWJIBHUX PEYOBUH y IPYHTI, aje ¥ BIUIMBAE Ha HOro
(b13UKO-XIMIYHI ¥ O10JIOT1YHI BJIACTUBOCTI, BIJl SIKUX TaKOX 3QJICKHUTh
iioro poptouictb. OgHuM 3 BaxiauBUX (¢akTopiB € 3MiHa pH
IPYHTOBOTO PO3YMHY. BHECEHHS pEUOBHH, 11O BOJIOAIIOTH KUCIUMU
a00 JYyXKHHMH BJIACTMBOCTSIMHU, BIUIMBA€ Ha PEAKIIO0 IPYHTOBOIO
po3unHy. OHaK BHACIIOK HEOJHAKOBOTO BUKOPUCTAHHS POCIMHAMHU
KATIOHIB 1 aHIOHIB PO3YMHEHMX coiiel 3MiHa pH Moxxe BinOyTucs i
OpU BHECEHHI B IPYHT HEWTpalbHUX cojied. IIpu cucrematnuHomy
BHECEHHI Takux peuoBuH, sk (NH4),SO4, NH,Cl, rpyHTOBUI pO34nH
MOXKE MPUAOATH KUCITY PEAKIII0: 3aMICTh KaTIOHIB, [0 BUTATAIOTHCS
POCJIMHOIO, PO3YMH 30arady€eTbCsl 10HAMH BOJHIO, 10 TPUBOAUTH 10
HAarpOMA/I’)KEHHSI B TPYHTI BUIBHOI KHMCJIOTH. BUKOpUCTaHHS 1HIIMX
noo6pus, Hanpukiaa NaNO; NpuBOAUTH 10 HATPOMAJKEHHS HOHIB
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OH'. 3a mieto o3HaKOK A00pHUBA PO3JAUIAIOTHCS Ha (hi310J0TTUHO
KHUCIH, JIy)H1 ¥ HelTpanbHi. OCTaHHI HE 3MiHIOIOTH pH IpyHTOBOrO
pO3YUHY.

Benuunna pH TIpyHTOBOrO pO34YMHY BHU3HA4YaA€THCA MOTO
CIIOJIYKOIO: HAfABHICTIO B PO3YMHI BUIBHUX OpraHiYHUX a0o
MIHEpaJIbHUX KUCJIOT, MACTaB, KUCIUX a00 OCHOBHUX cojield. Lle myxe
BA)KJIMBA XaPAKTEPUCTUKA IPYHTY, 1 MO HIM IPYHTH AUIATHh HA CIM IPYII

(Tabm. 1.3).

Tabnuya 1.3. I'pynyBanHs IpyHTiB no Beauunni pH

I'pyna rpyHTiB Bennunna pH I'pyna rpyHTiB Bennunna pH
CuibHO KuCIl 3,0—4.5 Crnabko myxHi 7,0— 17,5
Kucmi 45—5,5 JlyxHi 7,5—38,5
Cnabko Kucii 5,5—6.5 CuJIbHO TYXHI1 Bingbiie 8,5
HetitpanbHi 6,5—7,0

KucnotHicTs — npupoHa BIACTUBICTh OaraTbOX THUITIB IPYHTIB:
JIEPHOBO-IT1/I30JIMCTUX, JEPHOBO-TJICEBUX, YEPBOHO3EMIB, ’KOBTO3EMIB,
COJIONIM, oOcylmeHuX TOp(OBHUIL, SCHO-CIPUX JIICOBUX, JESIKHUX
NiATUIIB OypHX JIICOBUX IPYHTIB 1 1H. Ha Takux rpyHTax HEOOXiJIHE
3aCTOCYBAHHSI MEJIIOPATUBHOTO MpUHOMY — BamHyBaHHs. [lepm HIx
IPOBOJMUTH BallHyBaHHS, Tpeba BU3HAUYUTU pH IPyHTOBOrOo poO3uMHY.
SAxmo pH nwxue 4,5—5,0, To BanmHyBaHHS HEOOXiTHO, TOMY, IO
cepel KyJIbTYpPHUX POCIHUH TUIBKU JIONHUH MEPEHOCUTh TaKy BHUCOKY
IPYHTOBY KHCJIOTHICTb. BHOCSTH BamHO BOCEHHM a00 HABECHI MICIIS
nepekonku. Hopma BHeceHHs1 konuBaeThes Bij 2 g0 10 xr Ha 10 M,
Bona 3amexuTh, Hacamiiepes, BiJ TPaHYJIOMETPUYHOIO CKJIaxy W
BenuunHU pH 1 po3paxoBaHa Ha JIOBEACHHS Peakilli A0 CIa00KHUCIOL
(pH =5,5).

Ha kuciaux rpyHTax cepeiHbO- 1 BaKKO CYTJIMHUCTOrO CKJIATy
BHOCSTB 5 KT BamHa ma 10 M” momi, Ha CIaGOKHCINX IPYHTaX 103y
3HWKYIOTh 10 4,5 Kr. Jlerki rpyHTH (CymimjaHi ¥ JIETKOCYTJIMHMCTI)
BUMAararoTh MEHIIY KUIbKICTh 100OpHBa — 3 KI MMa KUCIUX IPyHTax 1
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2,5 xr Ha cinabokuciaux. BHocats BantHO 1 pa3 B 4—>5 pokiB. Ane npu
BU3HAYEHHI JI03M Ma€ 3HauyeHHS W gopma agoOpuBa. Ha Tux camux
IPYHTaX MEPreial0 BHOCATh NPUOJM3HO y JBa pa3u Ouiblle, HIXK
MEJIEHOT0 BalHAKY a00 Kpenau.

He pexoMeHyl0Th BHOCUTH BAallHO OJHOYACHO 13 THOEM, TOMY
o0 1€ MpUBEAE JO0 BTpaTH a3oTy 13 THOK0. ToMy crHodatrky
PO3KUAAIOTh BAIHO, 3allapOBYIOTh MOT0 B I'PYHT, a MOTIM BHOCSTH
rHiii. He MokxHa BHOCUTH HeraieHe a0o rameHe (MymoHKY) BamHo i
BIIXOJIM TMPOMHUCIIOBOCTI pa3oM 3 amMmiadyHUMH GopMaMHu a30THHX
T0OpHUB.

VY nmepuuii pik micias TPOBEACHHS TINCYBaHHA OaXaHO MOCIATH
OaratopiuHi TpaBu: OYpPKYH, KUTHSIK, JIIOLIEPHY XKOBTY. BoHU crnipusi-
I0Th TOJIMIIEHHIO CTPYKTYpu IpyHTy. IloTiM MOXKHa CisiTWU TakKi
KyJbTYPH SIK COHSILIHUK, STYMIHB, TPOCO, KOPMOBUI rapOys.

Jns  BamHyBaHHS ~ KHUCJIMX  IPYHTIB ~ BUKOPHUCTOBYIOTH
PI3HOMAaHITHI BallHSHI MaTepialin, K1 T1APO3AUISIOTh Y TAKUI CIOCIO.

[Ipuponni kapOOHATHI MOPOAM, IO BHUMArarOTb pPO3MEIY:
BalHsKHU, JOJIOMITH, Kpewnna. [XHS SIKICTh 3QJICKHUTh BiJ TOHHHU
MJIUBA.

[Ipuponni kapOOHATHI MyXKi MOPOAU: TypH, raxy, A0JIOMITOBE
OOpOIITHO, MEPreb.

Bigxonu mpoMHCIOBOCTI, IO MICTSTh BamHO: CJaHIIEBa 3074,
Topd'sHa 30J1a, HIJIAKK METAIYPriiHOI MPOMMCIIOBOCTI, Jedekar
I[yKPOBHX 3aBOJIIB, IIEMEHTHUM MK 1 1H.

Benuke 3HaueHHsT MaroTh (hi3WYHI BJIACTUBOCTI A00puB. Bogo-
pPO3UMHHI  BIOOpIOBajJibHI  COJlI  HE TOBHUHHI OYTH  CHJIBHO
TIrPOCKOMIYHUMU 1 3JIEKYBAaTUCS TIPU 30€piraHHl; BOHU TOBUHHI OyTH
CUIIyYMMH, JIETKO PO3CIIOBATHUCS Ha IPYHT, aje B TOM K€ Hac
30epiraTucss Ha HIM NOpOTAroM Jeskoro yacy. llum BumMoram vy
HAWOLIBIIINA MIpl BIANOBIJAIOTH KPYIMHO KPUCTAJIIYHI ¥ IpaHyJIbOBaHI
nobpuBa. Hepo3uuHHi y Bojl J00pHBa 3aCBOIOIOTHCS POCIMHAMHU
NOBUIBHINIE, TOMY 1X HE TIpaHyJIOlOTh, a 3aCTOCOBYIOTh Vy
MOPOIIKOMOAIOHOMY BH/II.
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3aJIe’)KHO BiJI CIIOCO0Y OAEp:KaHHS PO3PI3HSIOTH MPOMUCIOBI U
MmicuieBl ao0OpuBa. J[o IMpOMHCIOBUX AOOPUB CTAaBUTHCS OUIBILIICTD
MIHEpaJIbHUX JIOOpUB, TOMYy IO iX OJIEPXKYIOTh 13 arpopya Ha
xiMIyHUX 3aBojaax. IIpote, cepen MiHEpaJIbHUX IOOPHUB € Ml MICLIEBI
nobpusa. MiciieBi 100puBa — 11€ THiM, NTAIMHUI TTOCH1, TOpd, cUpi
MIHEpaJibHI arpopyau, KOMIIOCTH, 3€J€H1 JoOpuBa.

ITo BuJax >XUBUJIBHHUX €JIIEMEHTIB J00pHBa PO3IUISAIOTH Ha
a30TH1, (hocaTHi, KalikiHi, MarHiesi, 0OpHi i T.1. OCHOBHUMH popMamMu
a30THUX JI00OpUB €: amiayHa (amiak), aMOHiiiHa (COJl aMOHII0 —
dochartu, cynbdar, xjaopug 1 iH.), HITpaTHa (COJ1 HITPATHOI KHUC-
JIOTU — KaJblll€eBa, KaJl€eBa, HATpi€BA CENITPH), aMOHIMHO-HITpaTHA
(NH4NOs) 1 amigna (kapb6amin CO(NH,),. B Ta6n. 1.4 HaBepgeni
HaWBaXXJIUBIII a30THI JOOpUBa.

AMIauHMIl @30T y IPYHTI YAaCTKOBO MEPEXOAUTh y HITPATHY
dopmy (Takoxk, K 1 B aMOH1U cynb(dari), TOMy JOOPUBO BBAKAETHCS
¢131o5oriuHo kucauM. HitpatHi noOpuBa € (i31070T1YHO JTyKHUMH,
TOMY X JOIIJIbHO 3aCTOCOBYBATH HA KUCIUX IPYHTaX.

AMiagHO-HITpaTHI J00puBa. Y I Tpymi amiayHa celiTpa
NH4NO; i1 BannsikoBo-amiauHa cenitpa NH4NO;-CaCOs, xapbamin
CO(NH,), Ta xanpmiit mianamig CaCN,.

Tabnuya 1.4. Haiipa:kauBimi a30THI 100puBa

Hassa 10Gpis ["onmoBH1 BMiCT OCHOBHMX
KOMITOHCHTH TIFOYUX PEYOBHH
AMiak piakuit NH; 82,3 % N

AwMiak BOIHUM NH;+H,0 16,5—20,5 %N
Kap6amino-popmanpaeriqne |(NH,CONHCH; 33—42 % N
AMOHII1 HITpaT NH4NO; 32—35 %N

AMoHI# cynbdat (NH4),SO4 19.9—21 % N

Kanpiit vitpat Ca(NO3),:3H,0 13—15 %N
Hatpiii "HiTpar NaNO; 15—16 % N




22 Kiacudikanis Ta arporexHiuyHe 3Ha4eHHs1 JOOpUB

JInst cTBOpEHHsI 3amaciB a30Ty ClyKaThb NPUPOAHI ¥ IITy4HI
OpraHiyHI a30TOBMICHI CHOJYKH. [0 OCTaHHBOrO CTaBIATHCH,
Hanpukiaja, okcamia (auamin masiaeBoi kuciotu HyNCOCONH,, mo
TOBITEHO PO3KIANAEThCA B IPYHTI 3 yrBopeHHaM ioHiB NH', i NO;’;
noxigHi mipuauny CsHsN;  kapOamigo—(popmanbaeriiHi  BUCOKO-
MOJIEKYJIApHI ~ KoMmo3uiii —  ypeadopmu,  KapOamipopmu
(I1IMETUJIEHTPUCEYOBUHA, TPUMETWICHTETPAMOYOBMHA M iHIN) —
OpOAYKTH  CHUIbHOI  KoHjeHcamii  kapoamimy CO(NH3), 1
dopmanbaeriny CH,O. BoHU MOXYTh CIY>KUTH JKEPEIOM a30Ty B
IPYHTI TOPOTITOM TpuBajIoro vacy. s 1iei X MeTH NpUAATHI
nuTpaTHOpo3unHHI com  Ttuny MeNH,PO,, Hanpukmaa, Marii
amoH1id ¢ochar MgNH,PO,H,0. Jlnsa 30epexeHHss a30Ty B IPYHTI
BUKOPHUCTOBYIOTh 1HTIOMTOpH HITpUPIKaIli — (Di310J0rYHO AKTHUBHI
pPEYOBMHU (aMIHO- W XJIOPMOXIJHI METWINIPIAMHY W 1p.), AKi
OPUTHIYYIOTh JiSUTbHICTh HITPUPIKYIOUMX OaKTepiil B IPYHTI.

Pigki asorHi moOpuBa 11¢ O€3BOJHMII aMiak, aMiadyHa BOja,
amiakaTH. IXHe BUPOOHMIITBO 3HAYHO JCIIEBINE, HI’)K TBEPAUX JOOPUB,
OJIHAK TMEBHI1 HE3PYYHOCTI B TPAHCIIOPTYBaHHI il BHECEHHI OOMEKYIOTh
IXHE BUKOPUCTAHHS.

Bbe3soanmii amiak NH; npu 30epiradti y BiAKPUTUX €MHOCTSIX
IIBUJKO BHUIIAPOBYETHCS, KOPOAYE MiJlb, ILMHK 1 CIUIaBH, aje
HEUTpAJIbHUN CTOCOBHO 3aji3a, YaByHy W cTajl. AMiayHa BOJia HE
pYMHY€E YOpHI METaJIH.

Amiakatu. OnepXKyrTh aMmiakaTH PO3YUHEHHSIM Y BOJHOMY
aMiaKy JI0OpUB y p13HUX KOMOIHAI[ISX: aMOHIMHY CENITPY, aMOHIMHY U
KaJIbLIIEBY CEIITPU, KapOamid, aMOHIWHY cemiTpy. Y pe3yJbTari
BUXOJUTh PIIMHA KOBTOT'O KOJIKOPY 31 3MicToM a30Ty Bia 30 10 50 %.

BHocsate pigki  go0puBa  COCHIAJIbHUMHU — MalllMHAMU ¢
3alMapoBYIOTh Ha TNMOKMHY 10—12 cM, a Ha JIErKUX IPYHTaXx 13 LU0
3MEHIIIEHHSI BTpAaT a30Ty BiJ BUMNAapy amMiaky TJIMOWHY 3aKJIaJeHHS
nobpuBa 30uUTbIIYIOTH g0 14—18 cm. Pigki a3orHi npoOpuBa
XapaKTEepPU3YIOThCA BUCOKUMH BTpaTaMu a3oTy.
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MoueBunodopmanbaerigai  goopuBa (M®DJI) BiIHOCATH 110
Pyl TOBIIBHO  JiIOYMX a30THUX Jo0OpuB. IIpupomno, 110
3acTocyBaHHss M®J[ He BHUKIMKA€e BEJIHMKOIO 3a0pyJIHEHHS
HABKOJUIIHBOTO CEPEAOBUINA, aj€ MOJIMIIYE SKICTh MPOIYKINT 3a
PaxXyHOK 3HWKCHHS HaJIXOJ[KEHHSI HITPATIB.

J10 TOBUIBHO JIIFOUKX JOOPUB CTABIATHCS M KalCyJIbOBaHI a30THI
noOpuBa. B Tabmuii 1.5 nHaBeneHi HaiiBaxkuBiii pochopHi 100puBa.

®ocdopHi 100pUBa MIIPO3AIAIOTHCSA HA 3 TPYIU:

1) yrpumyroui pochop y Bonopo3uuHHIi GopmMi;

2) yrpumytoui ¢pochop HEPO3UMHHUN Yy BO/II, ajie PO3ZYMHHHUM Y
CIIA0KUX KHUCJIOTaX;

3) yrpumyioui ¢ochop y BUINIAAI HE PO3YMHHUX y BOAl U
CIa0OKUX KHUCJIOTax CIHOJYK, IO MiJ AI€I0 IPYHTOBOI KUCJIOTHOCTI ¢
KOPEHEBUX BUJIUICHb POCIHMH MOCTYINOBO MEPEXOAUTHh y 3aCBOIOBAHY
pociauHaMu hopMmy.

Tabnuya 1.5. Haiipaxxausimi ¢ocdopHi 1o0puBa

BMicT OCHOBHHX

HazBa no6pus ['010BH1 KOMIIOHEHTH .
JIIOYUX PEUOBUH

Cynepdhochar noasiriHuit Ca(H,P0O,),"H,O+H;3POy4 40—52 % P,0s

Cynepdocdat npocriit Ca(H,PO4),"H,O+H;3PO4+CaS0O4|14—21 % P,0s

3uedropenuit pocdar 3Ca0O- P,O5+4Ca0O- P,0s 20—38 % P,0s
[Ipenumirat CaHPOy, - 2H,O 27—40 % P,0s5
dochoputHe OOPOIIHO CasF(POy)3 16—35 % P,0s
docdatHi HIIaKku 4Ca0-P,05+5Ca0O-P,0s -S10;, [14—20 % P,0s

Bonopo3unnni Qocdatu. Jlo 1i€i rpynu BiAHOCIATH Cymep-
docharu. 3a cmocobom BupoOHUINTBA Ta BMicTy P,Os iX miapos-
JUJISIFOTh Ha MPOCTi ¥ moABINHI cyniepdocdaTu.

Cynepdocdar npoctuit — Ca(H,POy), mictuts 16—20 % P,0s5,
BUINYCKAEThCS B  MOPOIIKOMOJIOHIN 1 TpaHyJbOBaHi  dopMi.
['panynboBanuii cymnepdocdar mae psa mepeBar mnepesn MOPOUIKO-
noAiOHUM: MICTUTH Oinbiie gocdopy (10 22 %), HE 3IEKYETHCS TPU
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30epira”Hi, 7o00Ope po3CcitoeThes Mpu BHeceHHI. HemoikoMm ioro € Te,
10 3HAYHY YaCTUHY MOro MacH CKjiaaae 0anact — Kajblid cynabdar,
KU CUJIBHO 3JI0POXKY€E TPAHCIIOPTYBAHHS I0OpPMBA, a IPU TPUBAIOMY
BUKOPHUCTAHHI CIIPUSIE 3arilCOBYBAaHHIO IPYHTY.

Cynepdocdar noasiinuit — Ca(H,POy), mictuth 10 45 % 1
Buiie ¢pocdopy.

Hepo3uunni y Boai ¢ocdatu. Ilpenunitar — CaHPO,4-2H,0
MicTUTh 110 35 % P,Os; bumuit abo sicHO—Cipuii, 0 HE 3JIEXKYEThCS
MOPOIIIOK, J0Ope PO3CIIOETHCS TMPU BHECEHHI B TIpyHT. Dochop
NPELUITaTy PO3UUHSIETHCS B JIMMOHHOKHCIOMY aMOHIi ¥ JIOCUTh
100pe TOCTYITHHUI POCIMHAM.

3uedropeni Qocdatu mictate Big 28 mo 32 % muTpaTHO-
pozuunHoro P,0Os. Ilpu OCHOBHOMY BHECEHHI Ha JIEPEHOBO—
NiJ30JUCTUX TIPyHTaAX 1 YOpHO3EMaxX 1€ JO0OpHBO PIBHOLIIHHO
cynepdocdary.

IInaBnenuii ¢ocdar maruito mictuth 20 % P,Os5 1 12 % Mg.
PekoMeHIyIOTh 3aCTOCOBYBATH Ha OIJHUX MAar”ieM MIMAHUX 1
CYIIIIaHUX TPyHTAaX.

Yepponuii ¢pochop mictuth 0au3bko 23 % P,0Os. bigbiie edek-
TUBHUI MPU BHECEHHI B IPYHT Pa3oM 3 MIKPOJIOOpPUBaMHU, HAITPUKJIIA],
MIJIHUMH, SIK1 BIIITPAIOTh POJIb KaTajizaTopa ¥l COpUSIOTH MEPEeXoay
dbochopy B cOyKH, JOCTYITHI POCTHHAM.

Tomacnulak — T1OOIYHUN TPOAYKT TMepepoOKu OaraTux
dbochopoM uvaByHIB Ha cTajb 1 3ami30. JIOOpUBO MICTUTh HE MEHII
14 % uutpaTHO—pO3unHHOTO (ochopy y BUIIIAAL TETpaKaIbLiii-
dochary CasP,09 i1 cumikokapuatuty CauP,0y-CaSiOs;. Jlo i#oro
CKJIQJYy BXOJSTh CHOJYKHM 3aJli3a, aJIIOMiHIIO, MarHito, Maprasilio,
MOJTIOAEHY, BaHaA1I0 i 1H.

Tepmodochatu. Mictars Big 18 no 34 % P,Os OnepxyroTh 111
no0pHBa CIUIABKOIO a00 CHIKaHHAM HENMPUIATHHUX I BUPOOHMIITBA
cynepdocdaty pochopuriB ado anaTuTIB 3 JIy)KHUMU COJISIMU Ko,
HATpIIO, CUJIIKaTaMU, BalTHOM, KBapIlOM, METaTypriiHUMH IIJIaKaMHU.
[Ipn 1mpoMy BaxkkoAocTymHUil (ocop nepexoauTh y JITUMOHHO—

pO34uHHY (opMmy.
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KictaHe OOpomiHo € MmoOIYHUM MPOJYKTOM MHEPEpPOOKH KOCTEH.
Joopuo Mictuth 10 30—35 % P,0Os5 1 0museko 1 % azoty. Kictsane
OOpOIIHO €(PEKTUBHE HA KUCIUX IPYHTaX.

®ochoputHe OopomHo. Ile nemeBe ¢ochopHe a00puUBO,
NoCijae JIpyre Miclie MO BUPOOHMIITBY W 3aCTOCYBAaHHIO MICIIS
cynepdocdary. 3mict dochopy B HboMy ckianae Big 19 mo 25 %.
®dochopuTHE OOPOITHO PEKOMEHAYIOTh 3aCTOCOBYBATH Ha KHUCJIHMX
IPpyHTax, TOMYy IO Iie crpuse mnepexoay ¢docdaTiB y 3aCBOIOBaHY
pociuHamu  hopmy. DochopuTHe OOpPOIIHO HE3PYYHE THUM, IO
CUJIBHO MOPOLINTh. J[JI1 YCYHEHHS bOTO HEAOJIKY HOTO 3MIIIYIOTH 13
XJIOPUCTUM aMoOHieM y criBBigHomeHHl P,Os: N = 1:1. OgHouacHo
el NpuiioM MiABUILYE BMICT po3urHHOTO (hochopy B 100puBi. A0
00po0sit0Th  (pochopuTHE OOPOIIHO TIPU BHUCOKIM TeMmIieparypi
nucynb(aToM Kalito, OJEPXKYHOTh CKJAJHE JA0OpPUBO, IO MICTUTH
16 % P,0s51 10 17 % K,O0.

[Ipy BHECEHHI B TIPYHT CYMICHO 3 (PI310JOTIYHO KHUCIUMH
noopuBamu  dochop dochoputHoro OopoiiHa CcTaE  OUIbIIE
JTOCTYITHUM JJIS POCJIHH.

®ocopuTHE OOPOIIHO BUKOPUCTOBYIOTH IPU BHUIOTOBJIEHHI
TOpPOHABO3HUX KOMIIOCTIB, MpPH LbOMY TIJBUIIYETHCS SKICTh
KOMIIOCTY ¥ 301JIbLIYETHCS 3aCBOIOBaHICTh (ocdatiB. B Tabdm. 1.6
HaBeCH1 HAMBaXKJIMBIII KaliiiH1 100puBa.

Tabauya 1.6. HaiipaxxauBimi kauiiiHi 1o00puBa

) BwmicT ocHOBHUX

HazBa no6pus ["0710BHI KOMIIOHEHTH .
TIFOYUX PEYOBHH
Kamiit xmopun KCl1 50—62 % K,O
3Miani KCl+NaCl; KCl1+MgSO, 30—42 % K,0
Kamiit cynbdar K,SO4 48—52 % K,O

Kaniii BXoauTh 10 ckiagy 1o0puB y (opmi coseil xjopumy,
cynbdarty, kapOoHary, (ocdariB, HiTpaTy. JKUBWIbHI €IEMEHTH, IO
BTPUMYIOTbCSI B POCJMHAX 1 B IPYHTI B KUIBKOCTSIX Bl JEKIIBKOX
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BIJICOTKIB /IO IXHIX COTHX YacTOK (Ha CyXy pEYOBHHY), Ha3MBAIOTh
MikpoenemenTtamu. Jlo Hux craBiaarbcss Ca, Mg, S, Mo 1 in. Ilo
JIETKOCTI 3aCBO€HHS KaJlI0 POCIMHOI PO3PI3HAIOTH TpU (HOPMHU HOTO
crionyk: 1) BOJOpO3UMHHMN Kaiid; 2) OOMIHHMH Kamid, TOOTO
NepPEXIIHUN Yy TPYHTOBUH PO3UYMH Yy PE3yIbTaTl 10HHO-OOMIHHUX
IPOIIECIB, 1 3) HECOOMIHHUM, BXITHUM 4O CKJIaay O€3BOJHUX CHIIIKATIB,
3 SIKUX BIH BUTATAETHCA POCIMHOIO JIMIIIE YaCTKOBO i ye MOBLIBHO.

KaniiiBMICHMIT IIEeMEHTHUM MW — 1€ BiAXiJg BUPOOHHUIITBA
neMmeHTy. Mictuth Bix 14 no 35 % K,0. Cknamaerbcst 3 kapOoHary,
OikapOoHaty i cynbdary Kajiiro. MiCTUTh KapOOHAT KaJbI[it0, OKCH/I
MAarHito, MOJyTOPHI OKCUAH, KPEMHIEBY KHCIIOTY, MIKpPOEIEMEHTH.

KamiitHi goOpuBa poOJATh 13 MPUPOJHUX COJIEW — KapHAJITY,
CWJIBBIHITY, MOJITajiTy, KaiHITy, LIEHITY, HedeniHy Ta i1H. Bonwu
XapaKkTEepU3YyIOTbCA PI3HUM BMICTOM Kamio. Halinommpenimoro
CHUPOBUHOIO JIJIsI OJICPKAHHS CYJIb()ATHOKUCIOrO Kalilo € MOJITaliT,
KalHIT, IJ1a3€PUT, a XJIOPUCTOIO Kajil0 — CHJIBBIHIT, III0 MICTUTh BiJl
10 no 25 % K,O.

KamiitHi goOpuBa mMiApO3AUIAIOT, HA JABI TIPYNH: CHpI W
KOHIIEHTpoBaHi. Cupi 100puBa OAECPKYIOTh y XOA1 APOOJEHHA W
pPO3MENTy MPUPOJHUX KAIIMHUX COJEH, IO MICTATh Yy IMiABUIICHUX
kiibkocTAx K,O. Heposikom cupux KadidHUX JTOOpHB € BUCOKHIA
BIJICOTOK OaniacTy, 1o 30UIbllly€ BUTpPaTH HAa TPAHCHOPTYBAHHS W
BHECEHHS. [3 cupux KamiiHuUX AOOPUB HAWIMOIIMPEHINI CHIIBBIHIT i
KalHIT.

MeHIll KOHIIEHTPOBaHI IIapyu POJOBUIL 1AYTh y NEPEPOOKY s
OJICp’)KaHHS KOHIIEHTPOBAHUX KamiiHux mg00puB. Cepes OCTaHHIX
HaKOIbIIa TUTOMA Bara HaJeKUTh XJIOPUCTOMY KaJilo.

Cupi xamitai goopusa. CunbBiHiT — (KCI + NaCl). Ile no0puBo
MicTuTh 10 18 % K,0 1 35—40 % Na,O. CuibBiHIT TIIpOCKONIYHUMA,
3nexyeTbes npu 30epiranti. Kainit — (KCI-MgSO,4-3H,0). J1obpugo
mictute 10—12 % K,O. B 1oro ckiam takok € Na 1 Ca.
3aCTOCOBYIOTh TOJOBHUM YWHOM IiJ IYKPOBUU OYypsK B CyMilll 3
XJIOPUCTUM KaJl€eM.
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KoHuienTpoBaHi kaniitHi go0puBa, siki MICTATh Outelie 30 %
KaJIIl0 — Kallid XJopucTtuil 1 cyiabdarHokucauid. [lo BmicTy Xiopy
KaJTiiiH1 10OpuBa MiApO3A1ISI0OTE Ha XJIOPBMICHI 1 O€3XJIOpHI.

Xnopuctuit kanii KCl — Bwmict y HboMy K,O cTaHOBUTH
63,2 %. Ile Ouma, apiOHO KpuUINTajieBa Cilb, Ma€ JESIKYy Tirpo-
CKOMIYHICTb, CXWJIBHICTh JO 3JIeKyBaHHs. Kamiii 3 apiOHOKpuIITa-
J€BOI0 (DOPMOIO aKTUBHO MOTJIMHAETHCS IPYHTOM 1 CTa€ HEJOCTYITHHIM
pociuHam. IlepeBary BapTO BiAgaBaTh KPYHHOKPHUIITAJIEBUM 1
IpaHyJbOBAHUM BUJIaM IOOPUBA, SIK1 IO TOTO K 1 MEHIIIE 3JI€KYIOThCS.

Kamiitha cuib. J[0OpUBO OAEPKYIOThb, 3MIIIYIOYH XJIOPUCTUM
Kl 13 CUPUMM KaJlMHUMHU COJISIMU (CUJIBBIHITOM, KaiHiTom). Ile
noopuBo Mictuth He MeH 40 % K,O. Bunyckarotes 1 30 %-By
KJIIMHY CUTb — CYMIIII CHJIbBIHITY 3 KaiHITOM.

Kamimarnesis —  kamiid-mardid = cynbdar  (eHiT) —
K;,SO4-MgSO,. IloasiiiHa cuib Cynb()aTHOKUCIOTO MarHiro M Kajiro.
Mictuts 10 28 % K,0. I'apHe 1oOpuBO Mmij KapTOILUIIO, OCOOIMBO Ha
JIETKUX TPYHTaX.

Kamimar — K,S042MgSO,4. Mictuts 10 19 % K,0. Ximiunuit
ckiana takuit: K,SO4 — 39 %, MgSO, —55 %, NaCl — 1 %, iamme —
HEPO3UYNMHHUH 3AJIUIIOK.

Kamit cynedar K,SO, mictute 45—52 % K,0. Pobuars 13
3aXiAHOYKpPAiHChKMX  POJOBHUIL  JaHroeiHity.  J{oOpuBo  He
TIrPOCKOIIYHE, HE 3JIEKYEThCA. PeKOMEHIyeThCA MiJ KYJIbTypH, SIKi
HEraTUBHO PEaryroTh Ha XJIOp, OCOOJMBO HA JE€PEHOBO-MIA30IMCTUX
IpyHTaXx.

Kamiii-enextponit mictuth 10 42 % K,0. SBnse coboro Biaxin
BUPOOHUIITBA MarHito 3 kapHaiiTy. CKIaaaeTbCs 13 XJIOPUIIB Kallllo,
MarHiro M HaTpiro.

Piaxi kommiekcHi goopusa (PKJI). PK/ npeacrapistoTh co0010
BOJIHI PO3YMHM a00 CyCHeH3li, Ikl MICTSITh JiBa a00 OLIbIlIe€ OCHOBHUX
KMBUJILHUX €JIeMEHTH. IX 0Jep:KyloTh Npu Helfrpamizawii pocdaTHOi
KMCJIOTH aMiakoM, 1oBojsiun pH 110 6,5.

PKJI matoth psn nepesar nepes TBeEpAUMU J0OpUBaMHU.
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[lo-nepiie, BOHM HE 3aMaNIOIOTHCS, HE OTPYTHI, HE
BuOyxoneOe3neuHi. Ilo-gpyre, mpu HEOOXITHOCTI B HHUX MOXHA
J0/1aBaTU MIKPOEIEMEHTH, CTUMYJIATOPU POCTY, HEAKI MECTULHUIU.
[Ipu upoMy ass aesskux 010J0T14HO aKTUBHUX crioyk PKJI cinyxuth
KOHCEPBAHTOM, WO IMOIEpEeIKae IMIBUAKE TMCYBaHHS CTUMYJSTOpA
pocry.

[lo-Tpere, iXHE BHECEHHS B IPYHT JIETKO MEXaHI3YEThCA,
BHOCUTH MOKHA SIK Ha 3aJaHy TJIMOMHY, Tak 1 PO3NPUCKYIOUM Ha
MOBEPXHI (3 HACTYITHUM 3aKJIQJICHHSIM Y IPYHT).

['inc — CaS0,42H,0. HaitnommupeHimuii y Tpupo/i MiHepan 13
rpynu cyinbdari. Lle HEMKIIMBUN AJI1 POCIUH 1 TBApUH Martepiall.
Po3uuHHICTh TiNCy Yy BoAl cjiabka, ajie 31 30UIbIICHHSM TOHWHHU
OMEIY BOHA 301IbIIY€eThCS IPUOIM3HO B 1,5 pasu.

Jns  makcumanbHOI  €QEeKTHMBHOCTI NPUHOMY 103y TiNCy
PO3pPaxoBYIOTh O 3MICTY B I'PYHTI OOMIHHOTO HATPilO 3 BUKOPUCTAH-
HSIM HACTYITHOI OpMYJIn:

['=0,086-(Na—O0,1 T) -H1, (1.1)
ne I' — nosa rincy B T1/ra, Na — 3MICT OOMIHHOIO HAaTpilO0 B
mr-ekB/100 r rpynty, T — eMHICTh morivHaHHA B Mr-eks/100 r
rpyaty, H — mnoTyxHicTe memoporo mapy, cM, JI — MIUIBHICTh
IPYHTY, I/CM’.

A3or0aktepun. [lominmiye a30THE KUBIEHHS  POCIHHH.
BUITyCKA€ThCS y BUIIIA MOPOIIKY i pifuHi. Ioro BHKOPUCTOBYIOTH
1 06poOKH HaciHHs, Gynb0 i KopeHiB poscamu. Ha 100 M* mromi
notpioHo 30—50 1 azorbakTtepuHy. OOpOOKY NHPOBOAUTH Y JI€Hb
NOCAAKU Yy MICUAX, 3aXUIIEHUX B1Jl IPSIMHUX COHAYHUX ITPOMEHIB.

Hitparin MiCTUTh KIIyOEHBKOBI OakTepii il BUKOPUCTOBYETHCS
Uisl 00OpOOKM HACiHHS O00OBUX KYJBTYpP. 3aCTOCOBYIOTH MOTO Ml JjIst
MOJIIMNIIEHHST BKOPIHEHHSI CapKaHIIB OOJIMUXM, Ma KOPIHHSIX SIKOi
TaKO0XX MOCEISIOTHCA KIyOCHBKOBI OaKTeEpii.

[Ipenapatr AMDB cknamaetbest 13 1ijioro psay OakTepii, siKi B
IPYHTI pO3KJIaJal0Th TYMYC, OpraHIYHl 3aJIMIIKH, BUBLIBHIIOYU
€JIEMEHTH XapuyBaHHsA g pociauH. [lpemapar BHOCATH Ha
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MaJOTYMyCHUX TIpPYyHTax, Ji€ BiH pOOUTh HANUOUIBIIMKA eQeKT.
PekomeHayI0Th 3acTOCOBYBaTH Moro B Takuid cmocid. Jlo 100 kr
npocissHoro topdy, sSKuil 100pe po3kiaBcs, 0ojai0Th 10 Kr BamHa,
10 kr ¢ochopuux nmodbpuB 1 100r MarkoBoi kKyinbTypu AMDB.
KoMmnonentn po0Ope mnepeMilmyioTh 1 30epiratlotb y TEMHOMY
OpUMILIEHHI 3 TWXHI. Y Mipy BHCHXaHHS CYMIII BOJIOXAaTh 1
nepemiiyoTb. ['0ToBe AOOPHMBO BHOCATH y JIYHKH IPU MOCAJlIl B
no3ax 2,5—5 kr Ha 100 M.

dochopobaKkTEpUH MICTUTh KYJIbTYpY OaKTepiil, Ikl IepeBOISATh
dbochopopraniuHi peUOBHMHU B JIOCTYIHI JUIsi POCJIMH CIIOJYKHU.
Bunyckaerbes y Buriisii nopomky. EGeKTUBHUI HA BUCOKOTYMYCHUX
IpyHTax. 3acTocOBYIOTH ¢dochopobakTepun 1 s OakTepuzallii
po3caau.

3arajibHl TpaBWjia 3aCTOCYBAHHS W 30€piraHHs MiHEPAIbHUX
noOpus. [Tpu BUKOpHUCTaHHI 100pUB HE MEPEBULLYNTE PEKOMEHI0OBaHI
J103H, 1€ TON BUIAJIOK, KOJIM «O1JIbIIIe» HE 3HAUYUTH «Kpalle».

VYHuKalTe NOTpaIuIsiHHSA MiHEPpAJIbHUX JOOPUB HA JUCTS W 1HIII
HA3€MH1 YaCTUHU POCJIVH.

BHocute no0puBa B Ti CTPOKH, KOJIM BOHHM B MaKCHMalbHOMY
CTYNEHI BUKOPUCTOBYIOTHCS POCIMHAMHU, 1€ 3HAYHO MIJBHUIIYE iXHIO
e(hEeKTUBHICTD.

Piaki miaroaiBii MPOBOAUTE MICIS MOJMUBY POCIWH, 1HAKIIIE
MOKe OyTH OMIK KOPEHEBOI CUCTEMH.

Bynpb—ski miaroaiBial OpunuHAOTh 32 4—10 THXKHIB (3a7€KHO
B1Jl KYJIbTYpH) 10 30MpaHHs BpoXKato, 00 y NMPOAYKIIi SIKHAWMEHIIIE
HAKOIMYYBAJIOCS HITPATIB.

JloOprBa HE BHOCATH TJIMOOKO B 3€MIII0, TOMY IO IMpHU
NIMOOKOMY  3aKJIaJICHHI POCIMHM HE 3MOXYTh 1X TIOBHICTIO
BUKOPHUCTOBYBAaTH ¥ BOHM MiAYTh y TIPYHTOBI BOJH, IO BHUKJIMYE
3a0pyAHEHHSI HABKOJIUIITHBOTO CEPEAOBUIIIA.

JloOprBa He MOXHaA pO3CHIIATH HAa TMOBEPXHI TIPYHTY,
CIO/IIBAIOYKCh HA T€ 110 BOHU BOEPYTHCA pa3oM 3 JOLIAMH: MOXKYTb
OTpyiTUCA NITaxu ad0 TBapWHH, a30T 3 JOOPUB NPU LILOMY YACTKOBO
ryOUThCS 3a PaXyHOK PO3KJIaJaHHs Ha TMOBITP1 M 3HUKHEHHS.
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[Ipo BUKOpUCTaHHS MIHEpPAJbHUX JOOPHUB, a TAKOX XIMIYHUX
npenapaTiB  IpOTH CUIbCHKOTOCHOJAPCHKUX IIKIAHUKIB 1 XBOpPOO
HEO0OX1AHO MonepeKaTy YJICHIB POJIMHM M CYCiIiB.

ko MiHepalibHI A00pUBa 3JI€KaluCs, 1X MOKHA BUKOPHUCTO-
BYBaTH HABECHI JJIA MO3aKOPEHEBOI MIATOIBIII POCIUH a00 IMOJIUBY,
NONEPEIHHO PO3UMHMBIIM y BoAl. KpiM Toro, Taki qoOprBa MOXKHa
J0/1aBaTy NP FOTYBaHHI KOMIIOCTY a00 IpyHTOBOI cymimi (3—S5 %
BiJ Macwu).

30epirati MiHepaibHI JOOpHBa HAWKpalle B YUCTOMY CYXOMY
capai B MOJIIETUJICHOBUX MaKeTaX 3 €TUKETKaMH. ETUKETKH HE MOXKHA
NOMIIIATH YCEPEAUHY MaKeTa: MPU KOHTAKTI 13 CULII0 HAMKC MOXE
OyTH BTpaueHHMl U JOBOJIWUTHCS MPOBOJUTH JOJATKOBHM aHai3 Jjis
po3Ii3HaBaHHs J00puUBa.

®epmeHTH — O10s10T14yH1 KaTanizaTtopu. [IpUcyTHI y BCIX KUBUX
KJIITKaX. bepyTh y4yacTb y MEpeTBOPEHHI PEYOBHMH Y KIIITKaX, THUM
CaMUM PEryJiIolour 00MiH pedoBuH. [1o XiMiuHIN TpUpoIl — OLIKH.

biolieHO3 — 1iliCHA CHCTEMa POCIMHHUX, TBAPUH OPTaHI3MiB 1
MIKpPOOPTaHI3MiB, 3B'3aHUX MIXK COOOK B3aEMOOOYMOBJIECHUMHU
BIJITHOCMHAMH, 1110 3a0€3MEeYYIOTh i1 CTIUKICTD.

1.2. XimivHi 3ac004 32aXUCTY POCJIHH I IHIII MpenapaTu

Kpim 100puB CUIbChbKE TOCHOAAPCTBO CIOKHUBAE BEIUKY
KUTBKICTB (P1310JIOTIYHO aKTUBHUX PEUOBHH JIJISl 3aXUCTY BPOXKArO, JJIS
OOpOoTHOM 13 TBapMHaMM W POCIMHAMH, IO HAHOCATH IIKOAY
CUILCBKOMY  TOCHOJIApCTBY, JJIsI  PErytoBaHHS  (h1310JIOTTYHUX
IpOIECIB Y POCIMHHOMY OpTraHi3mi. Pe4oBHMHM, 110 3HHUINYIOTh
IIKITHUKIB 1 XBOPOOU POCIHH, HOCSTh 3arajlbHy Ha3BY MECTUIIMIIB,
«Ilectunu y AJOCIIBHOMY MEpPEKyajl O3HaYae «yOMBaIOUMil 3apazy»
(Big nat. pestis — 3apasa it caedo — y6uBartH). Ix Tako) Ha3UBaIOThH
OTPYTOXIMIKaTaMHU.
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OTpyTHl mnOpenapaTd, 110 3HUIIYIOTh KOMax, SKI IIKOJATH
pocCiIMHAaM, Ha3uBalOTh 1HCeKTUIMAamu. [Ipenapartu, nmpuzHadeHi s
OOpOTHOM 3 Mapa3UTYIOUUMHU Ha POCIMHAX T'puOKaMu ¥ BIpyCHHUMH
3aXBOPIOBAHHSMU, Ha3MBaIOTh (QYHTIIUAAMHU, a 1 O00opoThOM 3i
30yIHUKaMHU OakTepiadlbHUX XBOPOO PpOCIMH — OaKTEpHUIlUIaMHU.
Jleski mpemnapatd € OJHOYACHO M 1HCEKTUIMAAMU, 1 (PYHTILUIAMH.
Hezanexno Bia miei knacudikaiii 3a Ha3BOW 1HCEKTOQYHTIIHUAU
4acTO MalOTh Ha yBa3l B3araji BCl pEUOBUHHU, 1110 3aCTOCOBYIOTHCS JJIsI
OOpOTHOM 31 LIKIAHUKAMH i XBOPOOAMU POCIIUH.

€ mnpenapatu, SKI BUKOPUCTOBYIOTh SK AHTUCENTHYHI 3acO0HU
JUISl 3HE3apakyBaHHs IPYHTIB, 3€pHA M CXOBHII MPOAYKIIii, @ TAKOX SIK
KOHCEpPBYIOUM 3acCO0M i1 XapyoBUX TMPOAYKTIB 1 TBapUHHOI
cupoBUHU. DYHTIUAM, IO 3HE3APAXKYIOTh HACIHHS, HA3UBAIOTh
IPOTPYHHUKAMHU.

3HUIIEHHSI MIKIJUIMBUX TEIJIOKPOBHUX TBApUH 3A1MCHIOIOTH
npenapaTamu, Ha3UBaHUMH 3001IUAaMHU.

Yce mwmpiie cTaau 3acTOCOBYBaTH  (h1310JIOTIYHO aAKTHBHI
PEUOBUHU — CTUMYJISITOPU a00 PEryJIsITOPU POCTY POCIUH. 3aJI€KHO
BIJI YMOB 1 03U CTUMYJISITOPH POCTY MOXKYTh MO-PI3HOMY BIUIUBATH
Ha POCJIMHU: Y MaJMX J03aX BOHU 3BUYAITHO aKTUBYIOTH PICT POCIIHH,
a B OUIbIIMX — CHOBUIBHIOIOTH 400 MOBHICTIO MPUIAYIIYIOTH iXHIM
po3BUTOK. CTUMYJISITOPU BUKOPUCTOBYIOTH ISl 301IBIIIEHHS BPOXKAlo,
JUISL OJiepKaHHs OE€3HACIHHMX IUIOAIB, JJIi IIPUCKOPEHHS I1XHBOIO
NO3p1BaHHS, JIJISl TajJbMyBaHHS PO3BUTKY HACIHHA, Oyib0, OpPYHBOK,
KBITIB (HAmpHKJIAJ, 3 METOK 3MiHU CTPOKIB IBITiHHS, JO3pIBaHHA),
IUISL  3aTPUMKHA TPOPOCTAHHA KapTOIUll MW IHIIMX IUIOAIB TIpHU
TpUBaJIOMY 30epiraHHi, a i sl iHIUX 1uied. OcobinBo edeKTUBHI
BOHU NpH 3HUIIEHH] Oyp'siHiB. [IpenapaTu, BUKOPUCTOBYBAHI JJIs 1€l
METH, Ha3uBaroTh repOinuaamu. J[ledomiaHTu — pedyoBHHHU, WIO
BUKJIMKAIOTh OOMAaJaHHS JIMCTIB, — JO3BOJSIOTH MEXaHI3yBaTH
30UpaHHs BpOXKar0 OaBOBHM, OBOYIB 1 IHIIUX KYJbTYp; ACCIKaHTH,
TOOTO PEYOBUHHU, 1110 BUCYIIYIOTh, — MOJIETIIUTH 30MpaHHS IIOIIB.

Ak necTUIMAM BUKOPUCTOBYIOTH 0arato XiMIYHHUX PEYOBHUH Yy
TBEPJIOMY, PiAKOMYy a0o0 Ta3omnojiOHOMy cTaHi. YacTo pocCIuHU
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M1JITal0Th OOMPUCKYBAHHIO CYCHEH31sIMM a00 eMyNbCIsIMU, a TaKOXK
3aMWICHHIO TOHKO PO3MEIECHHUMM MpenapataMu — JycTaMu, SKi
ABJISIIOTh COOOK0 CyMIIIl aKTUBHO [IIOYMX PEUYOBUH 3 IHEPTHUMU
HOCIsIMM (HamoBHIOBa4amu). PedoBuHU, 1110 pOOJIATh TOKCUYHY 1O B
ra3o- abo nmapomnoiOHOMYy CTaHl, Ha3uBalOTh (ymirantamu. Jlo HuUX
CTaBJIATBCS W TBEpPAl PEUYOBHHH, IO BUAUISIOTH OTPYTHI Mapu
(HampuKIIajd, IIaHlJ Kajblliio, 110 BUIUISLE MIJ JI€E0 aTMOCPEPHOIo
NOBITPS MapU CUHUWIIBHOI KUCJIOTH).

Buacnigok  010JIOTIYHOI  aKTUBHOCTI  MECTULMAA  MAIOTh
TOKCHUYHICTh CTOCOBHO TEILJIOKPOBHUX TBAapHWH 1 Jt0auHU. [10 cTymneHi
TOKCUYHOCTI, OOYMOBJIEHOI CEPEAHBO CMEPTEJIbHOIO /10300 Ha 1 KT
MacH TBapHWHH, 1X YMOBHO JJISATh HAa YOTUPHU Ipymnu: 1) CUIbHOMI1IOUI
PEYOBUHHU, CEPEIHbO CMEpTEIbHA J03a SKUX MeHme 50 MI/Kr;
2) BUcokoTOKcHMYHI — mnpu 7031 50—200 wmr/kr; 3) cepenHno
TokCcU4YH1l — npu 1031 200—1000 Mr/kr 1 4) MaJOTOKCUYHI — MpH
CepeIHbO CMEPTENbHIN 1031, 110 nepesuirye 1000 Mr/kr.

Panimie nectuiuaaMu CIyXWJIU TOJOBHUM YMHOM HEOpPTaHIYHI
peyoBUHHU. Y 1€l Yac 3HaXOJATh IIMPOKE 3aCTOCYBAHHS Olble
e(eKTHUBHI ¥ MEHII IIKIAJIMBI U1 JIIOAUHU ¥ ClIbChKOTOCTIOIAPCHKUX
TBApUH OPTaHIvHI IpenapaT i npemnapat 010J0TTHHOTO MOXOIKEHHS
(OakTepianbHl, aHTUOIOTUKU U 1H.). OJHAK 1 HEOpPraHiYHI OTPYTH HE
BTPAaTUJIM CBOTO 3HAYEHHS W BUKOPHUCTOBYIOTHCS B 3HAYHUX
KUIBKOCTSX. HaWmomupeHimuMU HEOPraHIYHUMU TECTULUIAMU €
CIIONYKU (PTOpY — KpeMHEePTOpUAM HATPIIO, KaJIi0, aMOHII0, [IUHKY,
MarHito, GTOpHUA HATPIIO; CIIOJYKH MHUII'SIKY — apCEHITH HATpilo i
KaJIbIIi10, TapU3bKa 3€JIeHb, aPCEHATHU KaJbl[il0, LIUHKY, Mapraito,
HATpII0, CBUHLIIO; COJII 0apito, HaMpUKIaA, XJIOpUl O0apito; CHOIYKH
MI1]1 — MIJHUN KYIIOPOC 1 OCHOBHI CyJib(aTh Mijii, O0pA0ChKa pianHa,
XJIOP OKCHJI MiJii; CHHWJIbHA KUCJIOTa ¥ I[1aH1IM, 30KpeMa 1IMaHOILIaB;
BUIBHUHM I1aHaM1Jl 1 KaJIbIIIA Il1aHaMIJI; XJOpaTH MarHilo ¥ Kajbllilo;
XJIODHE BalHO, 3aJI3HUK KYyNOpoc, CipkKa, cojaa, BamHo, (ocdiau
UHKY W allfOMiHII0, XpOMAaTH UHKY W 1HIIII.
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[lectunuau 3HA4YHO MIJBUIYIOTh MPOAYKTHUBHICTh CLIBCHKOTO
rocroJapcTBa: KOKHA IPUBHA, BUTPAUY€HA Ha I MpenapaTu, J03BOJISE
30eperTy MpOAYKTIB pUIbHHUIITBA OuIblIe, HIK HAa 10 rpH., IPOIYKTIB
canaiBaunTBa — Ha 20—100 rpH.

OcTaHHIM YacoM ISl MIJABUIIEHHS MPOJYKTUBHOCTI Tpalll B
CUIbCHKOMY TOCIIOJIApCTBl CTaJM 3aCTOCOBYBAaTH Oarato(yHKIIi0-
HaJbHI KOMIUIEKCHI TIpenapaTd — TpaHylIbOBaHI MPOAYKTH, IO
CKJIQJIAlOThCSl 3 J00pMB 3 J00aBKaMU MIKpPOJAOOpPUB, 1HCEKTO-
¢yruiigiB, repOIUAIB 1 CTUMYJISITOPIB POCTY.

JloO0aBkM  MiHEpaJIbHMX COJEH 0 KOPMOBHX palliOHIB
NPUCKOPIOIOTH  PO3BUTOK TBapWH, 30UIBIIYIOTH MPOAYKTHUBHICTb
CKOTapcTBa ¥ nrTaxiBHUIITBA. KopMoBHMM 3aco0aMu €: TOBapeHa Clib,
KapOoOHAT KaJbllito, ochaTu Kaibllito, HATPIO, aMOHIIO, COJI 3aJi3a,
MiJl, LHWHKY, KOOanbTy, MapraHiio i IHIII, a TakKoX KapOamif
(ceuoBuHa). KoncepBantamu, TOOTO 3aco0amu, 110 30epirarTh
KOIITOBHI JKMBWUJIbHI PEYOBMHU B KOpMaxX, CIyKaTh: HAaTPIIO
mucynbdiT Na,S,0s, Hatpito rigpocyinbdhit NaHSO;, docdaru
aMOH110, KapOOHATH aMOHIIO M 1H.

3acTOCYBaHHS B CIIILCBKOMY TOCIIOAAPCTBI MiHEpAIbHUX JOOPHUB
1 1HIIUX CcoJiel, TOopsia 3 MEXaHi3alll€l W MepeJOBUMH METOJaMU
arpoOTEXHIKH, 1a€ BEJINUYE3HUN EKOHOMIUYHHM €(EKT.

Y OaraTtbox BHUMaJAKaxX TI caMmi COJl, 0 € J00puBaMmu,
BUKOPHUCTOBYIOTh ISl pi3HOMaHITHUX uuield. Hanpuknazn, arosii
HITpaT — OJIHE 13 KpalluX a30THUX JOOpHUB, ajie€ B TOM k€ yac Moro
IIMPOKO 3aCTOCOBYIOTh SIK KOMIIOHEHT JUisl BUOYXOBHUX PpEUYOBUH;
KaJIbIIM IiaHaMiJ CIY>KUTh Ae(OIiaHTOM, a MOXE 3aCTOCOBYBATHUCS
K 700puBO; Kapbamig — 100pHUBO, KOPMOBHII 3aci0 1 HAIBIPOIAYKT
JUIs BUPOOHUIITBA TIJIacTMAcC 1 T.JI. BiAMOBIIHO A0 1IbOTO BCTAHOBJIEHI
NEBHI BUMOTU JO SKOCTI MPOAYKTIB, Y3aKOHEHI Jep>KaBHUMHU
cTaHgaptamMu abo TexHiuHUMH ymoBamH (TVY), MOroKeHUMH MIX
BupooHuKoM 1 crioxkuBaueMm. JICT 1 TY nepenbayaroTh Takok NEBHI
BUJIM Tapy ¥l METOM aHaJIi31B CHPOBHUHHU 1 TOTOBOI MPOYKIIi.
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1.3. ArporexHiuHe 3HAYEeHHS J00PUB

st 00po0IeHHS ClIBChKOTOCTIOAAPCHKUX KYJIbTYP BHUKOPHUCTO-
BytoTb Bchoro 10 % mnoBepxHi 3emum. [Ipu 1bOMYy MOMKIMBOCTI
30UIBIIEHHS TOCIBHUX IUJIOII y CBITI Maibke BuyepnaHi. Tum yacom
HACEJICHHS TUJIaHEeTH OE3YNMHHHO 3pOCTa€, 1 NI 3a0€3MeUeHHsT Horo
DKEI0 HEOoOXiJHO 3HAauyHE MiABUILIECHHS BpoxaHocTi. OgHUM 3
HAWBAXXIUBIIIMX MUISAXIB JJIs1 JOCSTHEHHS IbOTO € 3aCTOCYBaHHS
MIHEpaJIbHUX JOOPHUB.

Maiixke Bci MiHEpalibHI JIOOpHUBA € COJIIMH, OJEPKYBaHUMHU 3
IPUPOJAHUX MIHEPAIiB, a TAKOXK 3 a30Ty MOBITPs. [[0 HUX BITHOCATHCSA
Takl NPOAYKTH K cynepdocdaTu, coii Kajiio, cyiabdar, HiTpaT 1
dbocdaTu aMoHiO Ta 1H.

B yTBOpeHHI TKaHWHU POCIHMHH, B MOrO 3pOCTaHHI 1 PO3BUTKY
O0epe ydacTh OUIBIIICTh XIMIYHHMX €JeMEHTIB. OCHOBHUMH 3 HHX,
yTBoprorounMu 90 % Macu Ccyxol pEYOBHHHM POCIUH, € BYIJICIb,
KHCEHb 1 BOJIEHb; 8—9 % POCIMHHOI Macu CKJIaIaloTh: a30T, (ocdop,
MarHiii, cipka, KaJibIid, kamid. Ha d4acTKy IHIIMX €JIEMEHTIB
IOBOJUTHCSI BChoro 1—2 %; 1O HUX BIAHOCATHCA TaKl >KUTTEBO
BAXKJIMBI €JIEMEHTH SIK OOp, 3al1i30, MiJlb, MapraHellb, IIMHK, MOJI10/ICH,
K00anbT 1 1H. OCHOBHY Macy KHCHIO, BYIJICIIO 1 BOJHIO POCJIHHHU
OJICP)KYIOTh 3 TOBITPSI 1 BOJM, 1HIII €JIEMEHTH BOHO BWJIYYalOTh 3
IPYHTOBOT'O PO3UMHY.

Oco0JIMBO BaXKJIMBE 3HAUYEHHS Y MIHEPAIbHOMY >KUBJICHHI
POCIIMHU Ma€ a30T; BiH BXOJUTh JO CKJIaay OUIKiB, III0 € OCHOBOIO
POCIIMHHOIO 1 TBapUHHOIO JXKUTTA. BIIKM — TOJOBHA CKJIaJ0Ba
JacTUHA MPOTOIUIa3MM 1 sipa KIITUHU. A30T BXOJMUThH 1 A0 CKJIAdy
xjjopodity, 3a JOMOMOIOK SIKOTO POCIMHU aCUMUIIOIOTh BYTJEIb 3
TIOKCHUY BYTJICLIIO, 110 3HAXOUTHCS B aTMOC(]EPi 1 COHSIYHY €HEPTiIo.

Cnonyku (ochopy MamTh BaXKIUBE 3HAYEHHS y JUXaHHI 1
PO3MHOXKEHH1 POCJIMH. BOHM MICTATBCS B 0araTbOX >KUTTEBO BaKJIH-
BUX PEYOBMHAX POCIMHHOI TKaHWHU ((pepmeHTax, BiTamiHax 1 iH.)
Haiibinpima ix KidbKICTh 3HAXOAUTHCA B HACIHHI Y BUIJISA1 CKJIATHUX
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OuIKiIB — Hykjeonpoteigis (mo 1,6 %™ y nepepaxynky nHa P,0s),
3 IKMX TOOYJIO0BaHI XPOMOCOMH — HOCII crajakoBocTi. [locuneHHs
KUBJICHHS (PocPopoM 301IblIye KUIBKICTh HACIHMH, TOOTO YacTKy
3¢pHa y BpOXKai 3€pPHOBUX KYJbTYp, MIJABUILYE TMOCYXOCTIHKICTb,
MOPO30OCTIMKICTh POCIMH 1 BMICT y HHUX LIHHUX PEYOBUH —
KPOXMAaJIIO B KapTOILTi, cCaxapo3u B IIYKPOBOMY OYpSIKY 1 T.II.

BaxinBe 3HaYeHHA B PETyIIOBAHHI >KUTTEBUX MPOLECIB, IO
B1I0YBaIOThCSA B POCIIMHI, Ma€e Kaiiil. BiH monininye BOJHUM pExXUM,
crpusic OOMiHY pPEUOBMH 1 YTBOPEHHIO BYIJIEBOAIB. BMICT Kaiiio
(K,0) y cyxiit peuoBuHi pociaunu aocsrae 4—>5 %, a B 30711 JUCTIB —
30—60 %. IlpupicT Bpokar 3MIHIOETHCA 3aJIEKHO BiJ XapakTepy
IPYHTIB, KJIIMAaTUYHUX YMOB, SIKOCTI JOOPHUB, arpOTEXHIYHUX 3aXO/IIB
1 1H. (Tadmn. 1.7).

Tabnuya 1.7. IlinBMIIEHHS1 YPOKAMHOCTI Bil BHECEHH B IPYHT
docdopy, a3ory i kaJiro

Kysetypa i B mpoaykuii [Tpupict ypoxato, B T Ha | T BHECEHOTO
N, P,0s K,0
baBoBHa-cupenp 10—14 5—6 2
KopHni nykpoBoro Oypsiky 120—160 50—55 40—50
Iykop 20—22 8—9 6—7
bynb6a kaproruti 100—150 40—80 40—60
Kpoxiﬁi;ﬁ”m“ 17—18 6—6,5 55,5
[TmreHuIIs 1 )KUTO 12—15 7—S8 3—4

* HaBeneno mpu0in3H1 1aH1

Jleski eleMEeHTH, 110 MOTPiOHI B HE3HAYHUX KIJIbKOCTIX, SK,
HaAIpUKJIAJ, 3aji30, Maike 3aBXKAU 3HAXOAAThCA B OYyIb-IKOMY
IpyHTi. EneMeHTH X, HEO0OXiJHI POCIMHAM Yy BEJIMKIN KIUJIBKOCTI,
oco0MBO a3oT, Qocdop, Kamid, BHOCATb Yy BUIVISIAI JTOOPUB.
VY npuponi  BiIOYyBa€eTbCsl  HNPUPOJHHUM  KpYyrooOir  >KUBUIBHUX
€JIEMEHTIB, Y PE3YJIbTaTl IKOTO BOHU NTOBEPTAIOTHCS B IPYHT.
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Tak, a30T, IO MICTUTbCS B TKAaHHMHI POCIMHU B OpraHiyHIN
¢dopmi, IpU THUTTI YaCTKOBO MEPEXOJUTh B aMOHIMHY (opMy, MOTIM
3a JIONOMOTOK0 OaKTepid — Yy HITPUTHY 1 HITpAaTHY (HOPMHU 1 3HOBY
3aCBOIOETHCS] POCIMHOI0. BUKOPUCTOBYETHCS TaKOXK 1 J€sKa KUIbKICTh
BUIBHOTO a30Ty 3 TMOBITPs,, aCUMUIIIA SKOro BiJOYBa€ThCcsl B
pe3yabTaTI AIsUIbHOCTI OyJIb00UKOBUX OAKTEPiil, IKi pO3BUBAIOTHCS HA
KopeHsaX. ATMochepHUil HITporeH (IKCYETbCA TAKOXK MPU TPO3OBUX
po3psilax — 3 HITPOT€HY 1 OKCUTEHY MOBITPSI YTBOPSATHCS HITPOTEH
OKCHJI, 0 MPHU B3a€EMOJIII 3 BOJOTOI MEPETBOPIOIOTHCA B HITpaTHY
KUCIOTY. OCTaHHS HAAXOIUTh pa3oM 3 JOIIAMH B I'PYHT, /i€ BOHA 3
OCHOBaMH YTBOPUTH HITpaTH.

OpnHak YyacTHHA €JIEMEHTIB KUBJICHHS BUTPAYEHUX HA PO3BUTOK
POCIIMH, Y IPYHT HE MOBEPTAETHCS — BOHA BHHOCUTBHCS 3 BPOXKAEM
(Tabn. 1.8). 3HayHa iX YaCTHHA BUMHMBAETHCS 3 IPYHTY JOIIOBUMU
BogaMu a00 B pe3yabTaTi B3a€EMOJIII 3 KOMIIOHEHTAMHU TIPYHTY
BUSIBJISIETHCA Y (GOpMI, HE IPUAATHIN AJI1 3ACBOEHHS POCIMHAMMU.

Tabnuya 1.8. BrpaTn pe4oBHH i3 IPYHTY 3 BPOXKA€M, KI/ra

[Ipu Bpoxkai, 1/ra
Hitoua ; . KYKypyaA3u
pestoBuHa 03UMO{ MIIICHUIII | ITyKpOBOTO OypsIKY (sertexof Mach)
15 30 150 270 600
N> 46 112 65—=35 166 150
P,0s 22 39 25—28 42 70
K,O 28 77 60—70 157 200

SKIIO 3MEHIIEHHS BMICTY J1I0YUX, TOOTO dUBWJIBHUX PEUYOBHUH
y IPyHTI He OyJe KOMIEHCYBaTHUCS BHECEHHAM J0OpWB, BOHA Oyje
BUCHAXXYBAaTHUCS, 110 MPU3BEIE A0 3MEHIIEHHS YPOKaUHOCTI.

[le moxe BIIOYTHCS, KOJM B IPYHTI MICTSTHCA II€ JAOCTAaTHBHO
BEJIMKI 3aracu HEOOXIAHUX JJISl JKUBJICHHSI POCIMH €JIEMEHTIB, TOMY
0 ypoKail 3aJie)KUTh HE BIJI 3arajJibHOrO, BAJIOBOIO iX 3aracy,
a TUIBKM BIX TI€l 4YacTHHU, N0 3HAXOOUTHCA B 3aCBOIOBAHIU
pocaiuHamu  Qopwmi. Ilg yactuHa Cckiagae JMiIe AEAKYy YacTKy
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3arajlbHOro0 3amacy 1 IIOCTyHOBO TIOMOBHIOETHCS 33 PaxyHOK
OCTaHHBOT'O, OJIHAK IIOTIOBHEHHS BiJOYBA€THCS 3HAYHO IMOBIJIBHIIIIE,
HI’)K BHUHOC >KUBWJIBHMX PEUYOBHH 13 TIPYHTY 3 BpoxkaeMm. Tomy
BHECEHHSI JOOpPUB € BaXJIMBUM arpoOTEXHIYHUM 3aXOJ0M, WIO
3a0e3neuye BUCOKI BpOXKai.

JloOpe po3uMHHI a30THI J100puUBa, OCOOJMBO  HITpaTH,
BUMHUBAIOThCA 3 IpyHTY. Jleska dYacTka a30Ty MmiA MAI€0 MIKpo-

OpraHi3MiB BIJTHOBJIFOETHCS 3 10HA NO; 10 N, 1 N,O 1 3BITPIOETHCS B

atMocepy (menitpudikaiis). Tomy MiHepadbHUM a30T y IPYyHTI
NPaKTUYHO HE HAKOMHUYYETHCSA 1 HOrO0 HEOOX1THO BHOCUTH Y BEIUKHUX
KUIbKOCTSIX. BuHoc ¢ochopy 3 ypoxkaem y 2—3 pa3u MeHIIe, HIk
azory. Bepx#iit map rpyaty mictuth 0,02—0,5 % docdopy y Burismi
OpraHIYHUX 1 HEOPTaHIYHUX CrONyK. Dochop MaTOpyXOMuil y IpyHTI
1 MOX€ B HbOMY HAKONMYYBATUCA, ajié MPU LbOMY YacTHHA WOrO
NEepPETBOPIOETLCS y (OPMHU, TOTAHO 3aCBOIOBaHI pocivHaMu. Tomy
JIOBOJUTHCS BHOCUTH 3Ha4H1 KUIBKOCTI (hoCcHOPHUX TOOPUB.

AkicTe 10OpYB BU3HAYAIOTh T'OJIOBHUM YHMHOM BMICTOM y HHUX
JII0YUX PEYOBUH y 3aCBOIOBaHIN (POpMi: a30THUX — BMICTOM HITpO-
reny N, ¢pocharaux — P,0s, kamiliHUX — KaJlilo B IIEpepaxyBaHHi Ha
K;0. Yum Bule BpOXKalHICTb, TUM OUIbIlI€ BUHOCUTBHCA 3 IPYHTY
Ailounx pedoBUH. IIpu BHECEHHI B TIPYHT MOBHOro J00pHBa
(o mictuTh  HiTporeH, ¢ochop 1 Kamiid) ypoxald CUIbCHKO-
rOCIOJAPChKUX KyJIbTyp niaBuinyeThcs B 1,5—3 pasu. Koxna
IPUBHS, BUTPAau€HAa Ha MiHEpasbHI JAOOpUBA, MPU MPABWIBHOMY iX
BUKOPHUCTAHHI Ja€ MPUPICT YPOxKaI HA 3—8 IPUBEHb.

HactynHi npuOan3Hi 4ucia Moka3yTh, IK 3MIHIOEThCS BPOKail
(y u/ra) BiJl 3aCTOCYBaHHS JOOPUB B YMOBAX HAJIEKHO1 arpOTEXHIKU:

be3 nobpus 3 no6puBaMu
baBoBHa 8—9 27—30
[mennng 10—12 30—60

[ykpoBuii Oypsik 100—120 200—500
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3acTocyBaHHsI JOOpHUB TIJBHILYE MPOAYKTHBHICTh Tpalll B
CUIbChbKOMY TocmoaapcTBi. OnHa JIIOJUHO-TOIMHA, 110 BUTPAYAETHCS
Ha BUPOOHHUIITBO MIHEpPAJIbHUX JOOPUB, JO3BOJISE 3a0MIAJUTH OLIbIII
15 AtoauMHO-TOAMH HA MOJBOBHX POOOTaxX 3a PaxyHOK MiABUILIECHHS
BpPOXKaTHOCTI; BHECEHHSI B IPYHT | T >KUBUJIBHUX PEUYOBHH 30epirae
2775 NYOAUHO-TOIUH TIpalll.

KinpkicTh BHeceHHMX J0OpuB Ha 1 ra IOCIBHOI IUIONI B
CUIIBCHKOTOCIIOAAPCHKIM MPAKTULIl KOJIMBAETHCS B HACTYITHUX MEXkKaXx:
azotHi — Bia 30 mo 300 xr N, ¢ocdarni — Big 45 no 200 xr P,Os,
kamitni — Big 40 no 250 kr K,O. Bukopuctanus 100pUB HE TUIBKU
30UIbIIIYE BPOXKai, aje 1 MOJIIMIIYE SKICTh CLILChKOTOCIOAAPCHKUX
OPOJYKTIB: 30UIbLIYE BMICT OUIKa B 3€pHI, KPOXMaIK B KapTOILIi,
IyKPY B OYpsAKY 1 BUHOTpal, MiABUILYE MIIHICTh BOJOKOH OaBOBHH,
JbOHY; POCJIMHHU CTalOTh OUIbII BUTPUBAJIMMHM, JIETIIEC NEPEHOCIThH
MOPO3H 1 OCYXY.

OpnHak KUTbKICTh BHECEHUX JOOPUB HE MOBUHHA NEPEBULILYBATH
HEOOXITHOI HOPMH — 1€ TMOrIpIIye BpoXaid 1 MIKOJWUTH
HAaBKOJIMIIHBOMY cepeaoBuily. Hanmumoxk goOpuB MNpOHUKAE 3
IPYHTOBUMH 1 JIOIIOBUMH BOJAMHU Y BOJIOMMH, IO 33apOCTalOTh Y
pe3yabTaTi eBTpodikaiiii (rmepeyaoopeHHs), ocodinBo GpochopHUMU
cossiMd. BypXJumBO poO3pOCTarOuMch, BOJOPOCTI IMOIJIMHAKOTH YCI
KUBUJIbHI PEYOBHUHM 1 OKCUTEH, 10 MNPU3BOAUTHL JO 3aruOesi 1HIINX
MENUIKAHI[IB — pUOU Ta IH.

B Vkpaini npu BenMKid po3MaiTOCTI IPYHTOBO-KJIIMATHYHUX
YMOB 1 BUPOIIYBaHUX KYJbTYp MOTPiOHA HE TIJBKU BEIMKA KIJIBKICTh
100puB, aJie 1 iX piI3HOMaHITHUI aCOPTUMEHT.

He Bcl HeopraHiuHi cOJi MalTh OJHAKOBE T'OCHOJAPCHKE
3HaueHHA. Jledki 3 HHUX 3aCTOCOBYIOTh Y JOCHTh OOMEKEHUX
KUIbKOCTSX, MAaCIITa0M 5K CBITOBOTO BUJIOOYTKY i BUPOOHMIITBA 1HILINX
J0CSTal0Th MUIBAOHIB 1 HABITh IECATKIB MIJIbHOHIB TOHH Y piK. I3 BCix
MIHEpaJIbHUX COJIEW, BUTOTOBJICHUX IITYYHUMH CIOCOOAMH, Y CaMUX
BEIMKUX  Maclitabax poOisTh Ti, SKI BUKOPUCTOBYIOTh  SIK
CLIIbCBKOTOCIIOZIAPChKI JI00pUBA.
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3anuTaHHs A caMolNepeBipKH

1. 3a sskuMH 03HaKaMu KJIaCU(DIKyIOTh J0OpuBa?

2. Sk moainATh 100puBa MO BUJAX KUBUJIBHUX €JIEMEHTIB?

3. SIk1 noOpuBa BIJHOCATH 10 HITpaTHUX (Hopm?

4. Haranmaiite ¢oopmyiy auamiy 11aBJiaeBO1 KUCIIOTH.

5. o Take 1Hri06iTOpU HITpUGIKALII?

6. CKUIbKH a30Ty MICTUTh O€3BOJHMI amiak?

7. Sk posmudpyBatu MOJ1?

8. IIpeuumnitaT un noaBiiHUM cynepdocdar MiCTUTh OLIbIIIE
bochopy?

9. SIKy TEXHOJIOT110 3aCTOCOBYIOTh I OJEPKaHHS
tepmodocdatin?

10. Ski noOprBa Ha3KMBaIOTH OaraTo(yHKI1OHATLHUMU ?

11. Sky cTpykTypy Mae map KarncyJibOBaHOro 100puBa?

12. 3 akux marepiaiaiB BUpOOJISIOTh OpraHiuHi Jo0puBa?

13. SIki peyoBHMHU HA3UBAIOTh MIKpPOEJIEMEHTAMH ?

14. Cxnajg 1070MITOBOTO OOpOIITHA.

15. Ximiuna hopmyna kagiMarHesii.

16. SIx1 moOpuBa BITHOCSATH /10 CIPKOBMICHUX ?

17. Ha saxux rpyHTax HeoOXi/IHE BalTHyBaHHSI ?

18. [Ilo MoxHa cka3atu 1po ¢pochopodakTepuH?

19. Slke npu3HaYEeHHS MAOTh TTECTULIAIM ]
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2. TEXHOJIOI'TA KAPBAMILY

2.1. [IpusHavyenns xkapéoaminy

Kapoamin (NH,),CO — nuamin BYTiIbHOI KHCIOTH, 3BaHUM
TaKOK CEUYOBHUHOIO, Y UHCTOMY BUIJISI/II € 0€30apBHUMHU KpHUCTalaMH,
10 HE MArOTh 3amaxy, 3 HiabHICTIO pu 25 °C 1330 KF/M3, IIJIaBK1 MPU
132,7 °C. TexHiuHM#I NPOAYKT — O171 a00 KOBTYBaTl KPUCTAIU Y
dopmi ronkonoaioHUX pomoOIyHUX Mpu3M. Kapbamia 3acTOCOBYIOTH B
AKOCTI MIHEPaJILHOTO JOOpUBA ISl POCIUH Ta JUIsl IIIKOPMKH TBApHH,
B mpoiieci aenapadinizaiii Ju3eIbHOr0 MajauBa, JJisi BUPOOHUIITBA
AJKUIMOYEBUHHU, JIJIs1 OJCpKaHHA KapOamiio-hopMalibACTIIHUX CMOJI,
ypEiMliB 1 IHIIUX TETEPOLUUKIIYHUX CIOIYK B OPraHIYHOMY CHUHTE31, y
BUPOOHUUTBI  JIEPEBUHHO-BOJIOKHUCTUX IUIMT, [JJs  OJEpKaHHS
repOeuniiB, MelaMiHy, B (apMaleBTUYHOI MPOMUCIOBOCTI, B
HEHpOXIPYprii AJis JIKyBaHHS HAOPSKY MO3KY.

VY nopiBHAHHI 3 PI3HUMH MiHEpaIbHUMH JI0OpHBaMU KapOamin
MicTuTh GaraTo asory (46,2 % asory). Moro Mo>kHa 3aCTOCOBYBAaTH
Ui OyIb-SIKUX TPYHTIB Ta CLIBCBKOTOCHOAAPCHKUX  KYJIBTYP.
KapOamignuii a3otr 0e3mocepelHbO BXOJIUTh B CTPYKTYpYy OUIKIB Ta
ByIJIeBOMIB.  BimoMi  po3poOKM  Mera-yCTaHOBOK  KapOamiay
npoaykTuBHicTIO 10 5000 1/700Y.

2.2. XapakTepucTHKA CHPOBMHHU Ta rOTOBOI NPOAYKIIl

Y BUpOOHMIITBI KapOaMilly B SKOCTI CUPOBHMHHU 3aCTOCOBYIOTH
JTIOKCHJ] BYIJICI[IO, aMiaK, a TaKOX a30T, CHJIIKareiab, KapOamiao-
dbopMasnbIeriIHy CMOIY.

JI1oKCuJ BYTJICIIO MOBUHEH MaTH 00’€MHY YacTKy BYTJICLIO HE
MeHI 98 % Ta macoBy yacTky Bosiord B mexax 0,98—4,9 %. Kpim
TOTO B JIOKCHU 1 BYTJICHI0 OOMEXYIOTh BMICT MAJIbHUX PEYOBUH — HE
o1em1 0,5 % 00’ eMHHX.
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AMiak piiKuii Mapkd A MOBUHEH MICTUTH aMmiaky HE MEHII SK
99,9 % mac. B HbOMYy 0OMEXYyeThCS BMICT MacTwia (He Olblie
0,2 Mr/nM’), 3amisa (e Gimplme 1 wmr/mM’), xmopy (He Oimblie
0,5 mr/kr), okcuay Bymiemro (He Outbme 30 = 10 Mr/kr), Bosjoru
(ae ourbie 0,2—0.,4 %).

A30T IOBUHEH MICTUTH a30Ty HE MeHII 97 % 00’€M., KUCHIO HE
oinbmie 1,0 % 06’em., maTtu Touxky pocu — 40.

Cuinikarens rpanyiaboBanvii Mapku KCMIT mnoBuHeH Matu
HACHUIIHY IIIbHICTh HEe MeHme 760 I/IM°, MACOBY YacCTKy 3CpHHH He
MmeHIe 94 %.

Kapb6aminodopmanbaeriiHa cMoia MICTUTh KapOaMiay B Mexax
20—24 % wmac. Ta hopmanbaeriay 54—60 %.

KapOamin siBiisse co0or0 OUTl TpaHyiiu, SIKI MalOTh TEMIEPATYPY
masnensst 132,7 °C, ryctuny 1,33 kr/aM°. 3a HOPMAIbHHUMH YMOBAMH
kapOamij, BUOyX0Oe3neyHuid, He TOKCHYHUN. BIH PO3YMHIOETHCS B
BOJi, CTHJIOBOMY CIIMPTi, amiaky, cipumcromy aHrimpmmi. MHoro
CTPYKTYpHa opMyia Ma€e TaKUil BUTIIA

1
C
H,N”~ “NH,

Hacuuennit Boguuit pozuun npu 20 °C mictute 51,8 %, npu
60 °C — 71,9 %, npu 120 °C — 95,0 % (NH,),CO. 3 amiakom
kapOamiz yrBoproe amiakat (NH,),CO-NHj;, mo mictute 77,9 % kap-
Oaminy 1 maBkuit npu 46 °C. 3 kucioramu kapOamij, 110 € c1adKoro
ocHOBOIO (mipu 25 °C KOHCTaHTa AMCOIlialii 1,5—10_14), YTBOPIOE
conboBl cnosyku: HiTpaT (NH,),CO-HNO;, Manopo3uuHHUN Yy BO/II,
IpU HarpiBaHHI po3kiagaeTbes 3 BuUOyxom; pocdar (NH;),CO-H;POy,
o J00pe PpO3UHUHSETHCS Yy BOMAI, aje IpPU LbOMY TOBHICTIO
JTUCOLIIOETHCS. 3 ACIKUMM COJISIMH KapOaMiJl TaKOX YTBOPIOE
KOMILIEKCHI1 CITOTYKH.
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Benukuii iHTEpeC NMpencTaBiAOTh, 30KpeMa, Ti 3 HUX, B AKHUX
o0uiBa KOMIIOHEHTH € no0puBamu, Hanpukiaa Ca(NO;),-4(NH,),CO,
Ca(H,P0O4),4(NH;),CO 1 ocobmmBo kapoodochar—dhochar kapba-
miny (NH;),CO-H3POy,.

3 MIABUIICHHSM TEMIIEpAaTypu PO3UMHHICTh KapOamigy B
pIAKOMY aMiaKy 3Ha4HO 301blnyeThes; Bulie 30 °C BoHa OibIna, HIXK
y BoAi. [Ipu HarpiBanHi nig atMOCEpHUM THUCKOM J0 TEMIIEpaTypH
IJIABJICHHST KapOaMiJi MOYMHAE PO3KJIAJAATUCA 3 BUJIIJICHHSIM aMiaky.
Cnouatky BIH 130MEpU3Y€ETHCS B Il1aHAT AMOHIIO, SIKUW JAUCOIIOE Ha
[[1aHICTY KUCJIOTY 1 amiak:

(NH,),CO— NH,OCN — HOCN + NH;. (2.1)

[liaHicTa KHCJIOTA, B3AEMOJIIOYM 3 KapOaMiJioM, YTBOPIOE
Oiyper:

HOCN + (NH,),CO — NH,CONHCONH,. (2.2)

VY mpucyTHOCTI HAJUIMILIKY amiaky yTBOPEHHs OlypeTy MpOTiKae
13 3HAYHO MEHIIOK MIBUJKICTIO HIJISAXOM Oe3mocepeHboi B3aeMOJIli
MOJIEKYJI KapoaMiy:

2 (NH,),CO = NH,CONHCONH, + NHs. (2.3)

JlobaBka HITpaTy aMOHIIO TaKOXX IPUBOJUTH JO CTaOLII3allii
KapOaminy.

['oToBHi1 KapOaMi TPaHCIOPTYIOTh HABajoM ad0 B MIIIKax
Baroto 50 kr B BaroHax a0o B MeTajeBUX KoHTeilHepax. [l
pO3/IpIOHOI TOPTriBJII MPOJAYKT MAaKyHOTh B TMOJIETHJICHOBI IMaKETH
Baroto 0 3 kr. Jlns 30epiraHHsA 3aCTOCOBYIOTH 3aKpHUTI CKJIAJH.
KonreitHepu 3 kapOamioM H03BOJISIETHCS 30€pirati Ha BIAKPUTUX
MalJJaHYMKaxXx. 3 pPOCTOM BMICTY BOJOTM 1 aMiaKy 3MEHIIYETHCS
MILHICTh TPaHyJ 1 30UIbIIYETHCS CXWIBHICTh iX 10 PyWHYBaHHS 1
3JIEKYBaHHS, 110 MPU3BOAWTH JO BTPAT MPOAYKTY IpPU TPAHC-
NOPTYBAaHHI, YCKJAJHIOE MEXAHI3AIl0 3aBaHTaXyBaJbHO-PO3BaHTa-
KyBaJbHUX poOOIT 1 BHECEHHsA KapOamimy A0 TIpyHTY. [OTOBHIA
kapOamig (Tabn. 2.1) BUIMYCKalOTh JABOX Mapok: A — JyIsi BHUKO-
pPUCTaHHS B MPOMUCIOBOCTI 1 TBAPUHHULTBI, b — 11711 BUKOpUCTaHHS
B CUILCHKOMY T'OCITOJIaPCTBI.
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Tabauya 2.1 Texniuni noka3zHuku sikocti kapoaminy (I'OCT 2081-92)

TexHiuHI MOKa3HUKU SAKOCTI Mapka A Mapka b, ratyHky
Irarynky |Bumoro| I II

30BHIITHINA BUTJIA bini 1 ctabo 3adapboBaHi rpanyau

Macosa noJs:

a30Ty B IIEpEPaxXyHKy Ha CyXy 46,2 46,2 | 46,2 46,2

pe4yoBUHY, %, HE MEHILIE

oiypery, %, He OLIbIIIe 1,4 1,4 1,4 1,4

BoJIOTH, %, HE OUIBIIIE

METO]l BUCYLIYBaHHS 0,3 0,3 0,3 0,3

Meton Dimepa 0,6 0,5 0,5 0,6

BUIBHOTO amiaky, %, HE MEHIIIe 0,03 — — —

I'panysnomMeTpuyHu CKIIaJ, MacoBa
JI0JISI TPaHyJ1 po3mipom, %o:

Big 1 7o 4 MM, HE MCHIIIE 94 94 94
BiZ 2 10 4 MM, HE MEHIIIE 70 50

MeHIIe 1 MM, HE OLIbIIIe 3 5 5
Po3cumuacticts, %, He MeHIIIE 100 100 100
CratuyHa MIITHICTh TpaHyl, 0,7 0,5 0,3

KIC/TpaHyily, He MEHIIEe

Jlo6aBka: kapbamiso-
dopMmanbaeriiHa cmoina, % 0,2—0,5

['panynoMeTpudHuil ckiaj KapOamiay 3ai1eXKUTh BiJl TEXHOJOT1I
Ta anapaTypHoro o(OpMJIEHHS MPOLECIB I'PAHYIIOBAHHS Ta HACTYI-
HOTO OXOJIOJPKEHHS. AJie HaBITh JOCKOHAJ1 TEXHOJIOT1YHI MPOIECH HE
OPU3BOJATH A0 a0COIIOTHO OJHOPIAHOTO TPAHYJIOMETPUYHOTO CKIIATy
kapOaminy. Yepe3 pyilHyBaHHS TpaHyJl 1 YTBOPEHHS NWIy MpH
TpaHCHOPTYBaHHI 1 30epiraHHi kKapOamija 3JIEXKY€ThCs, OCOOJHUBO B
perioHax 3 >KapKuM 1 BOJIOTUM KJIIMaTOM.

Tomy 0co0sMBY yBary mpUAUISIOTH PI3HOTO POJY JOMIIIKAM 1
NOKPUTTSAM, 110 3a0e3MeuyyloTh IIOBHY PO3CUMYACTICTh TI'paHyIL.
Jowminiku, 1, B 0COOJMBOCTI, TOKPUTTSA OJTHOYACHO BUKOHYIOTH 1 THIITY
(YHKIII0 — 3HUXKYIOTh IIBHJAKICTh PO3YMHEHHS KapOamiay 1, TUM
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caMHUM, 30UIbIIYIOTh CTYIIHb WOr0 3aCBOEHHS POCIMHAMM: TaK SIK
MIBUJKICTh 3aCBOEHHS KapOamigy MEHILEe HIBHUJKOCTI KWOro po3vu-
HEHH$, 3HaYHa YacTUHA HOr0 BUMHUBAETHCA 3 IPYHTY Ta BTPAYA€ETHCS.

3arajJlbHUil  BUIJISIT TOTOBOTO TI'PaHyJIbOBAHOIO KapOamigy
HaBEJICHO Ha puc. 2.1.
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Puc. 2.1. 3aranbHuii BUTJIS TPAHYJIbOBAHOTO KapOaMiay

MoaudikyBaHHS TOBapHOro KapOamiay IIJISXOM BBEACHHS B
Horo crnoiiyky 100aBOK a00 MOKPUTTS TpaHysl PI3HUMHU PEUYOBUHAMU
Ma€ CBOEI0 METOI MIABUIIUTU €(PEKTUBHICTh WOr0 BUKOPUCTAHHS B
3eMJIEpOOCTBI ¥ TBaApUHHULTBI. Y pe3yJbTaTi 3aCTOCYBAaHHA MOJIH-
(1kaTOpIB 30€pIiraeThCcsi CUIKICTh KapOamiay MpH HOro TpaHCIOPTY-
BaHHI, 30€piraHHi i BUKOPUCTAHHI, MIJIBUILYETbCS MII[HICTh TPaHY,
YIOBUIBHIOETBCS T1APOMI3 1 HITpUPIKalis B IPYHTI, MiJABUILYETHCS
KUBWJIbHA I[IHHICTh 3aBASKH BBEJCHHIO JIOJATKOBHX JKUBUJIBHUX
PEYOBUH, 30KpEMa, MIKPOEJIEMEHTIB.

KapOamin Moke BTpaTUTHU CUIIKICTh YEPE3 YTBOPEHHS KOHTAKTIB
3YCIJICHHS MDK YacTKaMH. PO3pI3HSAIOTH TpU OCHOBHHUX THIIHU
KOHTAaKTIB: Kores3iiHi, a3oBi U piguHHil. KoresiliHi KOHTaKTH
BUHHMKAIOTh, SIKIIO HAa TOBEPXHI 3ITKHEHHS 4YacTOK BiACYTHI
a7copOIiliHI Iapyu MOJIEKYJl MOBITpS a0O0 IHIIUX pPEUYOBUH. Brus
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HABaHTA)XCHb HAa 4YaCTKW NIPU TPAHCIOPTYBAHHI CBIXKOTO, J00pe
BUCYIIEHOTO KapOaMiay, KOJM ajcopOuisd rasiB 1 Mapd Ha WOro
NOBEPXHI MIHIMaJIbHA, IPUBOJIUTH A0 30UIBIICHHS KIJIBKOCTI KpamokK
KOT€31MfHOr0 KOHTAKTy W J0 YIIUIbHEHHA NpoayKTy. EdexkTtuBHuit
crioci0 OOpoThOM 3 KOre31MHUM YIIUIBHEHHAM — OXOJIOJIKCHHS
IPaHyJbOBAHOTO MPOAYKTY: MPHU 3HMXKEHHI MOro TeMIepaTrypu
30UIBIIYETHCA aACOPOIis MOBITPS HA IMOBEPXHI, IO YTPyAHSE ado
yCyBa€ KOT€31MHUN KOHTAKT.

SKIIO OXOJOMKEHHS 3/IIMCHIOETHCS B KUIUISTYOMY LIApi, TO MPH
IbOMY HEpPIBHOCTI MOBEPXHI TPaHyJl CTHPAIOTHCA ¥ 3MEHIIYETHCS
MOXJIUBE YHCIJIO KpaloK KOHTAakTy. OCTaHHE MOCATAETHCS, SAKIIO
3aCTOCOBYBAaTH ¥ Takl METOAM OOpPOOKHM TpaHyl, K YaCTKOBE 1XHE
MOBEPXHEBE OIUIABJICHHS MPU MIATPUMII MACH TPaHYJ HUXKYE KPAIKU
IJIaBJICHHS KapOaMiny a0o mpoayBKa BOASHOIO MApolo, a MOTIM CyXuM
noBitpsim ipu T > 373 K.

[Ipu nesikoMy 3BOJIOKEHHI MPOAYKTY MK YACTKAMHU BUHUKAIOTh
(a30Bl KOHTaKTH B pe3yJbTaTi camoaudy3ii MOJIEKYJ, PO3UMHEHHS
kapOaMilly Ha pIBHOI MOBEPXHI TIpaHysl 1 KpucCTajizalii HOro B
Kparkax TOpKaHHS. Y IUX KparKax YTBOPSThCS MEHICKH, HaJ SIKUMHU
TUCK Tapy BOJAM HUKYE, HIK HaJ PIBHOIO MOBepxHEr0. [Ipu Bennkomy
3BOJIOKEHHI (Pa30B1 KOHTAKTH MEPEXOAATh y PIAMHHI (KOAryJssiiiiHi):
B1I0YBA€ThCSl YTBOPEHHS 1IApPiB HACUYEHOTO PO3UYMHY, IO 3B'SI3YIOThH
3¢pHa B €IUHUM arjoMmepar, SKUM 3MIIMHIOETHCS TPU 3HUKEHHI
temrieparypu. ®a3oBi W pIAUHHI KOHTAaKTH MPU3BOAATH IO 3JIEKY-
BaHHS 1 3JIMIIaHHS KYJIbOK KapOaMiy.

JI1st yCyHEeHHSI LIMX MPOLIECiB 3aCTOCOBYIOTh MOAU(IKaTOpU. 3a
CBOIM XapaKTepOM 1 MeXaHI3My Jil BOHH MOXYTb OyTH pO3/LJIEHI Ha
KUJIbKa Tpym: 1) MOBEpXHEBO-aKTUBHI PEYOBUHU; 2) 1THEPTHI 1301101041
pEYOBUHU; 3) PEUYOBUHH, IO BCTYNAIOTh Y XIMIYHY B3a€EMOJII0 3
KapOamiJjoM Ha IOBEPXHI 4YacTOK; 4) pEYOBHHH, IO BBOASATHCS 1O
KpucTam3anli i 3MiHIOIOYM  (I3UYHY CTPYKTYpY NpOAyKTy. Bei mi
MOAU(IKATOPHU, YCYBAaIOUM 3JIEKYBaHHS KapOamigy, OJHOYACHO
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3HWXKYIOTh IIBHJKICTh HOr0 PO3YMHEHHS I, OTXKE, BUMHUBAHHS 13
IPYHTY.

[ToBepxHEBO-aKTUBHUMH MOJU(]iKaTopaMu KapOaMily MOXKYTh
OyTu piKi ¥ TBepAl HAPTONMPOAYKTH, aMiHU, KapOOHOBI KHUCIIOTH 1
ixHi noxigHi, edipu dochopHOI KHUCIOTH, CONI  aAJKUIAPEH-
CyJb(POKHUCIIOT, KETOHHU, 3aMillleH] KapOaMiau ¥ aMmiJiHu, YETBEPTUHHI
aMOHIWHI COJIl, MOoJiicaxapuau, moJyiedipu, MOJIBIHUIOBUM CHOUPT,
KPEMHIMOpraHiuHi CIIOJYKH, OLIKOBI PEYOBUHHU.

VY SKOCTI 1HEPTHHUX 130JIIOIOUYUX PEUYOBUH BUKOPHCTOBYIOThH SIK
HEOpraHiuHi, TaK 1 OpraHiuHi Marepiaid. HeopraHiuHi MOKPUTTS
ABJISIIOTh COOOK0 3/1€OUIBIIOTO TBEPAl TOHKOAMCIEPCHI PEYOBUHHU,
JOCUTh 1HEPTHI XIMIYHO — KPEMHIIO JIIOKCHUJ, PI13H1 aJIOMOCHIIIKATH,
30Kpema, IEeOoJIT, OCHTOHIT, KI3epUT 1 1H., LIMHKY OKCHJ, KapOOH
OKCHJ, KaJbllito KapOoHaT. ['paHynM MOKpHUBaIOTH KapOOHATOM
KaJbI[110, HaHOCA4M Ha noBepxHI0 CaO a6o Ca(OH), 1 06pobisitoun ix
razonoionumM CO, npu temneparypi 290—335 K u tucky 0,2 MlIa.
3aCTOCOBYIOTh TaKOX HEOpPraHIYHI PEYOBUHHU, 1110 MAIOTh CAMOCTIHHY
BJIOOPIOBAJIbHY LIHHICTh — CYyJIb(aTu Kajibllito ab0 Marito, pocdartu
aMOHI110, CIIOJTYKH MIKPOEJIEMEHTIB.

Cepen HeopraHiuHMX MOKPUTTIB TpaHysl KapOamily OcCOoOIHMBE
MICIIE 3aiiMa€e eJeMeHTapHa Cipka, IO MiABUIINYE KUBUIbHY I[IHHICTb
KapOaMijly, 3aCTOCOBYBAHOIO SIK B yAOOPIOBaJbHUX, TaK 1 B KOPMOBUX
IJISIX.

['panynm Mo>XHa MOKPUBATH MOPOIIKONOA10HOIO CIPKOIO, OJJHAK
MOKAa3aHo, 10 NpH [OMY IIBHJAKICTh PO3YMHEHHS KapOamiay He
3HUKYETHCS, X04Ya U YCYBAETHCSA WOr0 3JIEKYBaHHS.

Tomy Oinplnia yBara mnpualsLUIacs KapOamiay, TOKPUTOMY
pO3ILIABJIEHOI Cipkow. byno mokazano, mo Oauszsko 10 % azory,
0 BTPUMYETHCS B IIbOMY AOOpHUBI, BUILISETHCS MPOTATOM MEPUINX
2—3 m10 micad BHECSHHS, a IHIIMM a30T ITIOBUILHO 3aCBOIOETHCS
IPOTSATOM 5 MICSITIB.
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2.3. ®i3uK0-XiMi4YHI OCHOBM NPOLIECY BUPOOHULITBA
Kapoaminxy

Cunte3 kapbamigy 13 amiaky Ta JIOKCHAY  BYIVICI[IO
B110yBa€eThCs y MBI cTajii. B mepmiiid ctanii yTBOPIOEThCS KapOamar
aMOHIIO:

2NH; + CO, — NH,COONH, + 125,6 k. (2.4)

Ha gpyriit craxii kapbamaT aMOHIIO BIAIICIUIIOE BOAY 1
NEPETBOPIOETHCS B KapOaMiI:

NH,COONH, —> CO (NH,), + H,0 — 15,5 ]Tx.  (2.5)

OO6unBi peakiii € 3BOPOTHHMH, CTaH pPIBHOBAaru SIKUX
BU3HAYAETHCA YMOBAMHU BEACHHS TEXHOJOTIYHOIO TIpolecy i
3aJIEKUTh Bi 00 €MHOI MIBUIKOCTI, TEMIEPaTypu, TUCKY, CTYIEHIO
3alOBHEHHS amapatry, a Takox Bija crhiBBigHomeHHss NH; 1 CO, Ta
KiJIbKOCT1 BOJH, SIKa BBOJIUTHCS Y CUCTEMY 3 BUXIITHUMU pPEareHTaMHu.

IIporiec mpoTtikae 31 CTBOpEHHSIM ABOX (a3: razonoaionoi (CO,,
NH;, H,O) 1 piakoi, sika CKJIaJa€TbCsl 3 PO3IJIABICHUX 1 PO3ZUYMHEHUX
KOMIIOHEHTIB (amiaky, KapOamary amMoHito, KapOamiay, BYyTJIe-
aMOHIMHUX coseil 1 Boau). KapOamis CTBOPIOETHCS MEPEBAXKHO Y
piakiil ¢asi 3 po3miaBieHoro kapbamary amoHiro. Kapbamar amoHito
npu 150—220 °C mMoxe po3kiagaTyCs Ha aMmiak 1 JIOKCHJ BYTJICIIIO.
JI1st ipyTyIeHHsI 11€1 peakiiii CHHTe3 KapOamily BeIyTh ITiJ BUCOKUM
THUCKOM.

IBUAKICTH YTBOPEHHS 1 BUX1J KapOaMiay TUM BHIIIE, YUM BHILIE
temrieparypa. Buiie 180 °C kpuBl BUXOAIB NPOXOJATh KPi3b MAKCH-
MyM — TMpH TOAAJIBIIOMY 30UIbIICHHI TPUBAJIOCTI HarpiBaHHS
peakIiiHOl Macu CTyHiHb KOHBepcii kapbamaTy B KapOamij
3MEHIYEThCS. 1{e MosSCHI0EThCS, MO-TepIiie, TUM, IO TPH IT1IBUIIICHHI
TEMIIEpaTypH 3POCTAE HE TUIBKU MBUJIKICTh MIEPETBOPEHHS KapOamaTy
B KapOamij, ajie 1 MBUAKICTh Horo poskianaeHHs Ha NHsz 1 CO,, a no-
Apyre, NACUICHHSM POJIi MOOIYHUX PEAKIIIM.
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B Temniepatypu noka3zaHui Ha puc. 2.2, 3 IKOrO BUIHO, IO
3 MOABUIIEHHAM TEMIIEpaTypu pIBHOBara 3pYyLIYETbCA  YOIK
yTBOPEHHsI KapOamidy, OAHAK BIUIMB TEMIIEpaTypu Ha PIBHOBAry €
HeBenmkuM. Tak, npu 140 °C Buxig kapoaminy ckianae 43 %, a npu
nigBuieHHi Temnepatypu 10 190 °C Buxia 30ubLIyeThest Ha 6,2 %.
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130 140 150 160 170 180 190
Temnepatypa, °C

Puc. 2.2. 3anexHicTh BUXOAY KapOaMily BiJ TeMIEpaTypH

BB 1IUIBHOCTI 3aBaHTa)XKEHHS amapaTa Ha BUXiJ KapOaminy
OpU PI3HUX TEMIIepaTypax MOKa3aHo Ha puc. 2.3. 3pocTaHHS UIlIb-
HOCTI 3aBaHTa)XEHHS MPUBOJAUTHL J0 30UIbIIECHHS BUXOIY KapOamify.
Ockinbku KapOamiJ yTBOPIOETHCA TUIBKM B piakid (aszi, To 4um
Oi/bIlIe MIUIBHICTh 3aBaHTAXEHHS, TUM MEHIIE 00cAr Tra3oBoi (a3 1
TUM MEHIIA KUIBKICTh KapOamaTy amoHit0 nepexoauTs y Buai NHj 1
CO, y razony ¢a3y.

Brnus Bogu. Boma, mo yTBOproeThcsi 3a peakiiero (2.4), Ha
MOYaTKy TMpoILeCy TMO3UTUBHO BIUIMBAE Ha BHUXIJ KapOaminy,
3HIKYIOUM TEMIIEpaTypy IJIaBJICHHS KapOaMmaTy aMOHII0, 110 CHpPUsE
YTBOPEHHIO P1IKOI (a3u.
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Puc. 2.3. 3anexHicTb piBHOBO)XXHOT'O BUXOJy KapOamify BiJ HIUIBHOCTI

3aBaHTaXeHHs npu temrepatypi, °C: 1 — 170; 2 — 160; 3 — 140

B wMipy HakomuueHHS BOJAM B CHUCTEMI pIBHOBara peakiii
MOYMHAE 3PYIIYBATUCS BJIIBO, [0 HEraTUBHO MO3HAYAETHCS HA BUXO/I
kapOaminy (puc. 2.4).
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Puc. 2.4. BnnuB Boau, sika TOAA€THCS, HA PIBHOBAXXHUM BUXIJl KapOaMiny
npu temmneparypi 160 °C
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Bnaue naonuwxy CO;. Ilpu goCHiKeHH1 BIUIMBY HaJIUIIKOBOI
kibkocTi CO, (MOHaJa CTEXIOMETPUYHOIO) Ha BHXIJI KapOamizy
BCTAHOBJICHO, 110 HAJIMIIOK JIOKCHUJY BYIJICII0O HE BIUIMBAa€E Ha
30UIbIIIEHHS BUX0ay KapOaminy. KoHIieHTpallisi A1OKCHAY BYIJICIIO,
3aCTOCOBYBAHOIO J/Jid CHHTE3y KapOamiay, 3HA4YHO BIUIMBA€E Ha Ii
BUX11: yuM Buile KoHieHTpauis CO, y BUXIHOMY rasi, TUM BHILE
CTYyIiHb KOHBepCli. Tak, Ipy MOYaTKOBOMY BMICTY Y BHXIJIHOMY Ta3i
98—99 % CO, cTymiHb KOHBepcii ckiagae 65—66 %, npu BMICTY
85—86 % CO, 1 IHIIMX PIBHUX YMOBAX BOHA 3HUKYEThCS 10 45 %o.

Ha 3011bl1eHHsT BUXOly KapOaMiy poOUTh HaJJIMILOK aMiaky y
BUXIJIHIM CyMillll MOHAJA CTEXIOMETPUYHOI KiIbKOCTI. IIpu HasgBHOCTI
HAJUIMIIIKOBOIO aMmiaky 3MEHIIYE€ThCSl IIKIJJIMBUN BIUIMB PEaKLiHOI
BOJIM, 110 BUIISETHCS, 3HWKYETHCS CTYIIHBb TIIPOdi3y KapOamarty
aMOHIIO 1, TaKUM YHMHOM, 3MEHIIYETHCS YTBOPEHHS MMOOIYHUX
npoaykTiB. KpiM Toro, npu HaJJIMIIKy aMiaky 3MEHIIYETbCS KOPO3is
anapaTypu.

BruiiB THCKY Ha mpoliec CUHTE3y KapOaMiay 3B'S3aHO 3 BUCOKUM
TUCKOM Tapy HaJl po34MHAMM KapOamaTy aMmoHi0. 3 MiABUILECHHSIM
TEMIIEpaTypy TUCK Mapy HaJa pO3UYMHAMHU KapOamaTy aMOHIIO PI3KO
3pocTae. 3BIACH BUIUIMBA€, IO MPOLEC CHUHTE3y KapOamigy mnpu
Bucokux Temieparypax (180—190 °C) HeoOXiAHO BECTH M1 TUCKOM,
IO BIJINOBIIA€ TUCKY MapH HaJ pO3YMHAMHM KapOamaTy amMOHII0 MpHU
JaHIid TeMIeparypi.

Ha puc. 2.5 noka3aHo piIBHOBaXXHHI THCK HaJl IIJIABOM KapOaMiay
IpU PI3HUX TEMIIepaTypax Ta UIIJILHOCTI 3aBaHTaXeHHS. Halloinbimii
BIUIMB Ha 30UIbLIEHHS BUXOAY KapOamiqy Ma€e HaJJIUIIOK aMiaky y
BUXIJIHIM CyMiIll 3BEpX CTEXIOMETPUYHOI KUIbKOCTI. [Ipn Hagmumky
aMiaKy 3MEHIIY€ThCS IIKIJJUBUNA BIUIMB PEAKIIMHOI BOJM, IO
BUJIUIIETHCS, 3HWKYETHCA CTYIIHb T1IpOJI3y KapbaMary aMoHIO 1,
TaKUM YHMHOM, 3MEHIIYEThCS YTBOPEHHS MOOIYHMX MPOAYKTiB. Kpim
TOr0, IPY HAJIMILIKY aMlaKy 3MEHIIY€TbCSI KOPO3is anapaTypH.
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Puc. 2.5. 3anexHicTb piBHOBOXXHOI'O TUCKY HaJl IJIaBOM Kapbaminy Bin
TEeMIEepaTypu MpPH NILILHOCTI 3aBaHTAXEHHSI, r/em’: 1 — 0,9—1,1; 2 — 0,676;
3—0,5;4— 0,3 (cmiBBimHOmEeHHs NH3:CO, = 2)

3MmiHa BUXOJy KapOamigy B uaci Ipu HarpiBaHHi kapOamaty
aMOHIIO JIJIsl PI3HUX TEMIIEpaTyp HaBeJeHa Ha puc. 2.6.
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Puc. 2.6. 3anexuicte BUxoay kapOaminy 13 kapOamary amMOHIIO Bij 4yac
npu temneparypi, °C: 1 — 200; 2 — 180; 3 — 160; 4 — 140



57 TexHosorisa kapOamigy

IBUAKICT YTBOPEHHS 1 BUXiA KapOaMmily TUM OuIblle, YUM
Bullle Temreparypa. Bume 180 °C xpuBi BUXO/IB NPOXOJSTh Yepe3
MaKCUMyM — TIPU MOJAJIbIIOMY 301JbIIEHHI TPUBAJIOCTI HArpiBaHHS
peakIiiHOl Macu CTyHiHb KOHBepcii kapbamaTy B KapOamin
3MEHIYEThCS. 1{e MosSCHIOEThCS, MO-TepIiie, TUM, 110 MPH IT1IBUIIECHHI
TEMIIEpaTypH 3pOCTAE HE TUIbKH IIBUIKICTh MIEPETBOPEHHS KapOamaTy
aMOHII0 B KapOamij, aje 1 MBHAKICTh HOro poskianaHHs Ha NHj 1
CO,, a, mo-apyre, NOCUIIEHHAM POJIi TOOIYHUX PEAKIII.

[IpomucnoBuii mpouec 3a3BuU4ail BeAyTh IpU TeMIEpaTypi
185—200 °C, tucky 13,4—14,7 MIla Ta MOJIbHOMY CITIBB1JHOIIIEHHI
NH;: CO, 2,66 :1,00. Tak sik kapOamig Ma€e BiIHOCHO HEBHUCOKY
TemrnepaTypy IuaBieHHs (460 K), B mpoMHCIOBOCTI HOro rpanHy-
JIOIOTh IUJIIXOM PO30pU3KYBaHHS PO3IUIaBY B CEPEIOBMIII Tra3zy ado
PIIMHU.

Ha puc. 2.7 nokazana po3uuHHicTh B cuctemi NH,COONH,—
H,O0.

(NH2)CO
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Puc. 2.7. Tlonitrepmiuna pgiarpama ctany cuctemu (NH,),CO— NH;—
H,0 3 xpuBumu tucky (MIla: 9 — 0,1; 10 — 0,075 11 — 0,025) napy
HACHYEHUX PO34MHIB npu Temmeparypi, C:1 — 120; 2 — 100; 3 — 80; 4 — 60;
5—40; 6 — 20; 7—0; 8 — minyc 20. Cxnaa BupakeHuit B % MOJL.
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Hwxue 60 °C 3 po3unHIB aMOHIN KapOaMmaTy KpUCTaTi3yIOThCs
ByIJieaMOHIMH1 comi: Big — 13 mo 5 °C — kapOoHar, a Big 5 10
60 °C — ceckBikapOoHaT, ab00 MOTYTOPHUM aMOHIN KapOOHAT —
(NH,4),CO5-2NH4HCO;. TemnepaTypa IUIaBJICHHS YHCTOTO aMOHIN
kapOamary 152— 155°C; y npucCyTHOCTI BYIJICAMOHIMHUX COJEH,
KapOaMily, BOAM 1151 TEMIIEpATypa 3HUKYETHCSI.

Po34nHHICTB B cUCTEMI «KapOaMi—BoO/1a» HaBe[eHa Ha puc. 2.8.
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Puc. 2.8. Po3unHHICTH B cUCTEM1 kKapbamMaT aMOHiIF0—BO/1a

[IBuAKICTH yTBOPEHHS KapOamaTy aMmoOHII0 30LIbIIYETHCS
OpUOIM3HO MPOMOPUIAHO KBaapaTy TUCKyY. [Ipu atMocpepHOMY TUCKY
1 HEBUCOKIM TemmepaTypl YTBOPEHHs KapOaMaTy aMOHIIO HJe TyKe
noBoii, a npu 10 MIla 1 150 °C npoxoauTh NPakKTUYHO MUTTEBO.
3 MIJABUIIEHHSAM 3arajbHOr0 TUCKY B CUCTEMI 3pOCTa€ TaKOX CTYIiHb
KOHBEpCIi kapbaMaTy aMoHit0 B kapOamif (puc. 2.9).
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Puc.2.9. BB TUCKY Ha CTYIIHb KOHBEPCIT
KapOamaTy aMOHIIO B KapOamifg

Ha puc. 2.10 BugHO, HACKUIBKM CHJIBHO 3HMXKYETHCSI TEMIIepa-
typa mnaBieHHss NH,COONH, y npucyrtnHocti (NH;),CO. EBTek-
TH4YHa cymiml, mo mictuth 51 % NH,COONH,4 1 49 % (NH,),CO,
naBuThes mpu 98 °C.
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Puc. 2.10. diarpama rjaaBKOCTI CUCTEMHU aMOHIM KapbamaT—kapOamif
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BUKOpHUCTOBYIOTBCS, OJTHAK, 1 1HIII METOAN — TPaHYJIIOBaHHS B
OapabaHHUX 1 TAPUIKOBUX IPaHyJIATOPAX, IPECYBAHHS, EKCTPY3is Ta 1H.

[Iporec rpaHyiOBaHHS PEUYOBHH 13 PO3IUIABIB y OallTax CKJa-
TAEThCS 3 TaKUX CTafAlil: 1) po30pu3KyBaHHS pO3IUIaBy; 2) 3aTBEPAIHHS
1 OXOJIOIKEHHA Kpamneib MpU iX MaJiiHHI y TOBITPi; 3) OocTaTOYHE
OXOJIOJIKEHHSI TpaHysl (MEPEeBaXXHO B KUIUISIYOMY IIapi, pPO3TaIIO-
BAaHOMY y HMDKHIM 4acTHH1 OamTH abo 1o3a HEelo).

B mporeci Bumapkud posmiaB KapOamigy Malke IOBHICTIO
3BUIBHIOETHCSl BIJI BOJIM, MIJITPIBAETHCS 3 METOIO IOINEPEKCHHS
KpUCTai3alli 1 MOAAEThCS Ha TpaHylIOBaHHA. Bimome emmipuyHe
PIBHSIHHA JJI1 PO3PaxXyHKY KOE(ILIEHTY Terionepeaadi 10 po3IiaBy
kapOamiy npu KiHueBid Temneparypi 158°C 1 armocepHOMY THCKY:

a=1,18¢"%, (2.6)

e o — koediieHT Temonepenadi, Kkan/(M> TOLTPan); ¢ — IUTOME
TEIUIOBE HaBAHTAXKCHHS, KKa/(M>To).

KapbOamin rpany o0Th y Oamirtax, J0 SKUX IMOJIal0Th IOBITPS
IUTSL OXOJIO/KEHHSI YTBOPEHUX MPH PO3IMUITY IUIABY BUIBHO MaJal0uux
Kpamneninb. BaXJIMBUM NMUTAHHSAM TEXHOJOT1I TPaHYJIIOBAHHS € BIpHUMI
BUOIp BUCOTU IPaHyJIALIIHOT OAIlITH.

[Iporiec yTBOpEeHHsI TpaHysl yYMOBHO MOXHa pO3OUTH Ha TpU
eranu: 1) OXOJOMKEHHS PIAKUX Kpaleiab Bl IMOYaTKOBOI TemIle-
paTypu IUIaBy J0 TeMIEpaTypH 3aTBEPJIHHS; 2) 3aTBEPIHHS PIIKUX
Kpamnejib TpU MOCTIMHIA TemnepaTypl; 3) OXOJOIKEHHS TBEPAUX
rpaHyJ BiJl TeMIOEpaTypy 3aTBEPIHHS O TeMIIepaTypu MPOAYKTY Ha
BUXO/1 3 TPaHYJISALIINHOI OAIITH.

[IpyHUMO ~ pO3paxyHKYy BHUCOTH OalliTH  CKJIAJA€ThCS Y
BCTaHOBJICHI 3B’SI3Ky MK 4aCOM MOJIbOTY YaCTOK ITiJ] BILIUBOM CHJIM
TSOKIHHSA 1 BHUCOTOIO MOJIBOTY, 1 BHU3HAYEHHI 4acy MOJIbOTY, HEO0O0-
XIJHOTO JJI9 BIOBEACHHS TEIUla Bl 4YacTOK, IO JIETITH B
OXOJIOJKYIOUE CEpPEIOBUIIE B KOXHOMY eTami. 3alldIlaiyuu
PO3MUWITIOIOYUN YCTPid TPaHyJIsATOpa, YaCTKH PO3ILIABY CIIOYATKy Ha
OpOTSI31 JIEIKOr0 4Yacy pPyXarThCs Yy HEBCTAHOBJICHOMY PEXUMI 3
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npuckopeHHaMm. [1oTiM mij 1i€r0 onopy cepeoBHIla MBUAKICTD PYXy
YaCTOK 3MEHIIIYETHCS 1 BOHU MOYMHAIOTh PYXaTUCS Y BCTAHOBJIEHOMY
PEXKUMI 3 IOCTIMHOIO MIBUIKICTIO.

Yac noiaboTy 4aCTOK Y HEBCTAHOBIICHOMY PEXHMI BU3HAYAETHCS
PIBHSIHHSM:

:2md .T

d Re
(p—?uRezj

T (2.7)

Re

1€ T,; — 4Yac MOJIbOTY YaCTOK Y HEBCTAHOBJIEHOMY PEXKHUMI; m — Maca
yacTku; d — 1i miametrp; F' — moBepxHs 4yacTku; Re — kputepiit
Petinonpnaa;

Udy,

Re= : (2.8)
Hg

ne U — MBUAKICTh pyXy YACTKU y HEBCTAHOBICHOMY PEXHUMI; Y. —

IIIJIBHICTh CEPENOBUINA; | — JIWHAMIYHA B’A3KICTh CEPEIOBUIIA;
Re — wuuncno PeitHonbay, 110 BIANOBIJA€ MOYATKOBIMA IIBUAKOCTI
YaCTKH; g — TNPUCKOPEHHS CUJIM TXKIHHS; @ — MOCTIHA, O 3ale-
KUTb B1JI TEOMETPUYHOI (POPMHU HYACTKU; A — KOE(PILIEHT OMopy
CEpeIOBHUILA.

KoediuieHt A Ay chepuyHUX Y4aCcTOK 3aJ€KUTh Bl MOKA3HUKA
kputepito PeitHonbaca. B obnacti TypOylneHTHOro pyxy 4acTOK MHpH
Re =500 —-20000 A =0,43.

Kopucrtytounch 1UMH JaHUMHM, MOKHA TpadiuHO BHUPILIUTH
piBHsHHA (1.4). YV nesxkux BuUmaakax MOKHA rpadiyHO BUPILIUTH
IHTErpayl B [IbOMY PIBHSHHI aHAMITHUYHO. SK 110 B1IOMO, 110 YacCTKH
pyXalThCad B TypOyJIEHTHOMY pexumi, TO piBHAHHS (1.4) MoxkHa
PUBECTHU JI0 BUTIISIAY:

_dm (U,+U)(U,-U,)
_“Fm (Uy_U)(Uy+U0)

T, , (2.9)
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ne U, — IBUAKICTb PyXy YacCTOK Yy BCTaHOBJIEHOMY pexumi; Uy —
MOYATKOBA MIBUJIKICTh PYXY YaCTOK.

TakuM YWMHOM, IO HABEJACHUM PIBHSIHHAM MO>XHA BU3HAYUTHU
BUCOTY TAaJiHHS YaCTOK Yy HEBCTAHOBJIEHOMY 1 BCTaHOBJIECHOMY
pexuMax.

PosrasiHeMo pgani OXOJIOMKEHHS Kpamneib y MoiaboTi. YacTku
alaMeTpoM 2 MM CKJIQJal0Th 3HAYHY JIOJI0 B TpaHyJax, 10 OTpH-
MYIOTh B TpaHyJsiliiHMX Oamitax. ['panyna aiaMeTpoMm 2 MM BaXKHUTh
npubmmsHo 5 - 107 T i Mae moBepxuio mpu6an3Ho 0,126 cM”. 3HMKEH-
HSl TEMIIEpATypH I[1€i Kparuli B MOJIbOTI 32 4ac f; MOXXHA 3HAWTH 13
HACTYITHOT'O PIBHSHHS:

oa-F-t1, A0
At = cC H ) (2.10)

k- p(p)
ne Aty — 3MiHa TeMIlepaTypu Kparuii; o — KOe]ilieHT Tero-
nepejayl BiJ Kparwi 0 cepenoBuia; AO — pi3HUIN TeMmepaTyp

Kpamun i cepenoBuia, rpaf.; C, — TEIUIOEMKICTh PIIKOro Kapoaminy;
C,= 0,509 xan/r'rpan; Gy — Bara Kparui, I'; /' — IOBepXHs Kparu, oM’

[Ipy TeXHOJIOTIYHUX pO3paxyHKax By3ja IpaHyJllil HEOOX1AHO
TAKOX BpPaxOBYBaTH PO3MOJAUI Kpamenab IUIaBy MO JilaMeTpaM Ipu
PO3MUIIIOBAHHI, MOYaTKOBY IIBUJIKICTh MOJIBOTY Kpalielb; HarpiBaHHs
OXOJIOJIKYIOUOTO TMOBITPS 1 MIBUJKICT MOTO PyXy, PO3MOALIT CTPyMy
HOBITPSL 1 CTPYMY MaJal0YUX YacTOK MO 00’emy OalliTH, YHIC MUY
3 OallTH Ta 1H.

BaxxiiMBUM NUTAHHSAM MPU PO3MIISIAAHH] POLECY TPAHYIIOBAHHS
€ MEXaHI3M YTBOPEHHS IpaHyJl 3 BHU3HAYEHUM TPaAHYJIOMETPUYHUM
ckianoM. OcTaHHIM BH3HayaeThbCs OaraThMa (hakTOpamu 1 TMOMEpen
BCbOI'0 BJIACTUBOCTSAMU PO3ILJIABY 1 KOHCTPYKLIEI MPHUCTPOIO, IO
posmttoe. EdexTuBHui 3aci0 i 3a0e3nedeHHs] MOHOAUCIIEPCHOTO
CKJIaJly TPOAYKTY — HaKJIAJEHHS PEryJsIpHUX 30ypeHb YacTOTH Ha
CTPYMEHI PO3IUIaBy, 10 BUTIKAIOTh 13 pO30pU3KyBaya 1 po3nagatoThCs
Ha Kkparti. Lli 30ypeHHd MOXHA BUKIMKATH: MOIIMPEHHIM MPYHKHUX
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KOJIMBaHb B CEPEJMHI PIIUHM, 110 3alOBHIOE po30pu3KyBay, abo B
CEpEIOBUIIIL, III0 OTOYYE CTPYMEHI; MOB3/IOBXKHIMHU a00 MOMEPEUHUMHU
KOJMBAHHSAMU CamMoOro po30pu3KyBaya; MEPIOJUYHOI0  3MIHOIO
pPO3XOAYy PIAMHM, IO HAJAIOTh JO OTBOPIB BUTIKAHHS, BIUIMBOM Ha
CTpYMEHI TUMYACOBOI'0 €JICKTPUYHOIO 1 MArHITHOTO TTOJISI.

[IpuknanaMu KOHCTPYKIINA, W10 peaji3yloThb L€ BIUIUB, €
BIOpOpo30pu3KyBaui, B SKUX BiOpaTop JAl€e Ha MeMOpaHy, UIO
MOHYpEHAa B pPo3ILiaB, a00 Oe3rocepe/IHhO Ha JHUIIE pO30pHU3KyBaya, 1
nepesae KoMy OCbOB1 KOJIMBaHHS.

Bucoty rpanyndiiiiHoi 0amTi MOKHA CKOPOTUTH, SKIIO MPOILIEC
OXOJIOJIKEHHS TpaHysl TMPOBOJUTH Y KHUIUSIYOMY IHapli, po3Ta-
[IOBAaHOMY Y HUKHIM YaCTHUHI OAIlITH.

3aJIeKHICTh JAJILHOCTI MOJNBOTY rpanyiu d = 1,8 MM Bij ropu-

.....

30 m) HaBeneHa Ha puc. 2.11.

oo

[t

=

JTanbHiCTh MONBOTY TPAHYIL, M
[

0 4 8 12
HIBHAKICT, M/C

Puc. 2.11. 3anexHicTh IalbHOCTI MOJBOTY rpaHyiu d = 1,8 MM BiJ ropu-

.....
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BungHo, mo 4uMm Oudblle IMBUAKICTH, TUM OUIbIIE HAJILHICTH
NoJIbOTY rpanyi. Po3noais mBUAKOCTEN MOTOKY MOBITPs y OamiTi B
3HAYHIA Mipl 3aJeXuTh BIJl YMOB BBEIEHHS NOTOKy. g mome-
pEKEHHSI 3aBUXPEHHA Y HIDKHIM YacTUHI OalllTh BCTaHOBIIOIOTH
pPO3NOAUIBYMIN YCTPIN, KWW 3a0e3reuye ONM3bKe O PIBHOMIPHOTO
pPO3MOJIUTY IIBUAKOCTEM TOBITpsT B OamiTi B TaHTEHIIAIBHOMY
HalpsIMKy (B OChOBOMY HAIpSMKY 3aJIMIIAETbCS O€3JIalHUM) Ta
HEpPIBHOMIpHUM. Takuil pO3MOAIA IIBUJIKOCTEN IOTOKY MOBITPS
J03BOJISIE MOMEPEIUTA HAJIUIAHHA MaTepiady Ha CTIHKH OalliTH, mpu
ObOMY pO3MOJIT TpaHysl, L0 MNaAalTh, BIAHOCHO MONEPEUYHOTrO
NEePEeTUHY OAalITH 3aIUIIAETHCS HECTAl[IOHAPHUM, 1110 B 3HAYHINA Mipi
YCKJIQJIHIOE XapakTep pyXy TpaHyd y OamTi. Y 3BUYAHUX pOOOYMX
yMOBax [Jisi MONEPEIKEHHS HAJIMMAHHSA Ta 3MEHILIEHHS HEOOX1THOI
MOBEpXHI OamTy 3a0e3MeuyloTh CTalllOHApHE TaJIHHSA TpaHyll
[UISIXOM TIATPUMYBAHHSI CEPEIHBOI IIBUIKOCTI MTOTOKY IMOBITPS, LIO0
cxoauTh. CepenHs MIBUAKICTH MOBUHHA OYTH MEHILE KPUTHYHOI
MIBUJKOCTI JiJ1s1 3a0€311€YEHHS BITaHHS rPpaHyJl.

BB npoaykTUBHOCTI OamiTv. 30UIbIIEHHS MPOAYKTUBHOCTI
OalmTy 3a3BUYail CYyNPOBOMKYETHCA 3HAYHUM IIABUIIECHHAM TEMIIE-
paTypu TrpaHyJl Ha BHUXOJl 3 amapary Ta HaJIUNAHHSIM MOPOIYKTY B
HIDKHIM 4dacTuHi Oamtu (0coOguBo JiiToM). OuHIllEHHS KOHYCIB —
e TSKKa Ta LIKIUIMBA Inpaisg. BropuHHa nepepoOka 3100yToro npu
IIbOMY MPOJYKTY, MIPOCTOI OAIITH B MEPi0Ji OUMCTKH TAKOX MOB’sI3aH1
31 3HAYHUMHU 3aTpaTamMu. 3MEHIIECHHS BMICTY KpymHOi (pakiii B
OPOAYKTI JO3BOJISIE HE3HAYHO 30OUIBIIMTA MNPOJYKTUBHICTH T'paHy-
JISIIIAHUX OAallIT.

Po3noain HaBaHTa)K€HHS MO NepeTuHy OamTtu. GopMyBaHHS Ta
OXOJIOJKEHHS TPaHyJ 3aJieXkKaTh BiJl iX TeMIIEpaTypH 1O BUCOTI OallTw,
dKa B CBOIO YEpry, 3aJIEKUTh Bl PO3MOAULY HABAHTAXKEHHS 10
nepetuny anaparta. [IopiBHSHHS pe3yibTaTIB PO3MOLITY HABAHTAXKECHHS
MO MepeTuHy OallTH Ha PI3HUX BHCOTAX MOKa3ye, 110 OiIbII BUCOKA
TeMIieparypa TpaHyJd BIANOBITa€ AUISIHKAM 3 MaKCUMAaJbHUM
HaBaHTaXeHHsAM. [Ipu piBHOMIPHOMY PO3MOBCIOIKEHH] TOTOKY TPaHy
0 MEePETUHY OallITH AOCATAETHCS HAOIbIIAa TPOTYKTUBHICTD.
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BB po3nojiny noBiTps no nepetuny oamtu. [Ipu nogaBaHH1
NOBITPSL y OamTy Kpi3b IMCEBAO3PIKEHUN Iap TrpaHysl (SKHi
pPO3TAIIOBAaHO IO BCHhOMY JHUINY OamTh) 3a0e3MeuyeThesl OUIbII
PIBHOMIPHUI pO3MOALI 1O NepeTuHy anaparta. OXOJ01KEeHHS TpaHyJsl
y TICEBJO3PIPKEHOMY IIapl Ta PIBHOMIPHUM pO3MOAUT MOBITPS
JO3BOJISIFOTH 3MEHIIUTH OXOJIOJIKEHHS IpaHyJl y MoaboTI (Kapdbamiag —
no temnepatypu 110—115 °C, 3amicte 70—S80 °C). ¥ Takux Oamrax
3aBISKM 30LIBIICHHIO JIIHIAHOI IIBUIKOCTI TOBITPS BHAETHCA Y
6—S8 pa3iB MIABUIIATA IIUIBHICTh 3pOIIEHHS Ta  BiANOBIIHO
CKOpPOTHUTH iX nepeTuH. [Ipu 1bomMy 3MeHIyeThCA HEOOX1JHA BUCOTA
NaJIHHS TPaHyJl Yepe3 ralbMOBUM €PEKT 3yCTPIHHOTO MOTOKY MOBITPS
Ta OIBII BHCOKOI TEMIIEpaTypu TpaHyld Yy KIHII 1X TOJIbOTY.
[anbMoBUT  e€PEKT 3YCTPIYHOIO TMOTOKY TOBITPA MO—PI3HOMY
BIIOOpAXYEThCSI Ha Yaci MaJIHHS TpaHyl, OO0 OCTaHHI MaloTh
HEOJHAKOBUM pO3MIp Ta MaJIat0Th y OAIITI 3 BEJTUKOIO MBUAKICTIO.

2.4. CnocoOu BUPOOHUIITBA KapOaMiny

B pesynbrari cuHTE3y KapOaMmilly YTBOPIOETHCS IUIaB, IO
CKJIaJIA€ThCS 3 BOAM, KapOamiqy, kapOamaTy 1 KapOOHATIB aMOHIIO 1
HAJIMINKY amiaky. [1maB jgami miagaroTh AUCTUIIALIT 711 TEPMIYHOTO
po3KiIalanHs KapOamaTy 1 KapOOHAaTiB 1 BUTSTaHHS, IO HE Mepe-
TBOPUJIMCSL HA KapOaMiJl amiaky 1 JIIOKCHJ BYIJICILIO, & OTPUMYBaHHI
BOJAHUI PO3YUH KapOaMily IepepoOIsitoTh B TBEPAUN IPOIYKT.

[IpomucnoBi crnocoOdr BUPOOHHUIITBA KapOaMily pO3pi3HAIOTHCS
HE CTIIbKM YMOBAMHU CHHTE3y (TemIeparypa, THCK, BlJHOILIECHHS
NH;:CO;), CKUIbKM METOJaMH YJIOBIIOBAHHS 1 BUKOPUCTAHHS Ta3iB
JUCTUJIAILIL TUTABY — CYMIIII amiaKy 3 JIOKCHJIOM BYIJICI[IO, CTYIIIHb
NEPETBOPEHHS AKUX B KapOaMiJ 3a3BUYail HE NEPEBUIIYE BiMOBIAHO
50 1 70 %. HeBenuki BUpoOHUIITBA KapOamiay, 10 KOMOIHYIOThCS 3
MOTYTHIM BUPOOHMIITBOM HITpaTy aMOHIKO, MOXYTh MpalIOBaTH 3a
PO3IMKHEHOI0 CXEMOI0, TOOTO 0€3 MOBEpHEHHS Ta3iB JUCTWIAIIL Ha
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OoTpUMaHHs KapOaminy. B oMy BUNaKy TUCTUIISIIIO BEAYTh B OJMH
CTYMHiHb 1 YBECh aMiak, 110 BUAUIMBCS, MOTJIMHAIOTH 3 CyMIllll rasiB
HITPATHOIO KHUCJIOTOK I OTpUMAaHHS HITpaty amoHito. CydacHi i
HaWOLIbII TOBEpIIECHI BUPOOHUIITBA KapOamidy BETUKOI MOTYKHOCTI
IpaIoTh 3a 3aMKHYTUMU CXEMaMHM, MO SKUX MPOJYKTH JUCTHIISIN]
MOBHICTIO TOBEPTAIOTHCA Ha CHUHTE3 KapOaminy. BiockoHasieHHs
TaKUX CXEM WJIe y HampsiMl MIJBUIIEHHS OJAWHUYHOI MOTY>KHOCTI
arperatiB 1 CTYNEHS KOPUCHOTO BHKOPUCTAaHHS EHEPreTUYHUX
pecypciB Opoliecy.

Penpkysiiito rasziB AUCTUIIALIT MOXKHA 3/IIMCHIOBATU PI3HUMHU
criocobamu: 1) 3 Ta30BUM PEUUKIOM — TPOAYKTH JUCTHIISIII
NOBEPTAIOTHCSl B Ta30noAiOHIN (opmi; 2) 3 4aCTKOBUM ab0 MOBHUM
PIIMHHUM PEIUKJIOM — B IIMKJ TOBEPTaIOTh PIAKHA amiak abo
PO3UUHM (CyCHEeH311) BYIJIeaMOHIMHUX COJICH.

besnocepeiHe MOBEpHEHHS B LIMKJ CUHTE3Y ra3oBoi cymitni NHj
1 CO,, Mo OTPUMYETHCS NPU JUCTWIALII, BUMAarae il CTUCHEHHS
(1o TACKY CHUHTE3y) IMpU BHUCOKIH TeMmreparypl MO0 YHUKHYTU
YTBOPEHHSI TBEPAOro kKapbamaTy aMoHit0. PoOoTa KOMIIpecopiB B LIMX
yMOBaX YyTPYJIHEHAa, BOHU IIJJAIOTHCS CHIbHIA Koposii. Tomy B
croco0ax 3 ra3oBMM PEIUKIOM MOTPIOHO 3a37ajeriab pO3ALIATH Ta3u
TUCTWISIT, OOpOOIsAOYM iX CEJIEeKTUBHUMM aOCOpOeHTaMu IS
Butsirandss NH; 1 CO,. Hanpukian, npomuBatoun rasu B adbcopoepi
pPO3YMHOM HITpaty KapOamidy, 3 HUX MOXKHA BUTSATHYTH aMmlak; IO
3aJMIIMBCS B ra3oBil gazi CO, Moxe OyTH BUKOpUCTaHU 3HOB. [Ipu
pereHepailii NOrJuHaI4YOro Po3YMHy B JecopOepl BUILIAETHCS aMiak,
KWW MMOBEPTAIOTh B IIUKJI CHHTE3Y.

Skmo abcopOEHTOM CIYKHTh BOJHUM PO3YMH MOHOETAHOJI-
aminy NH,CH,CH,0OH, i3 ra3iB IuCTWISII BUTATYETHCS A1OKCH]L
BYIJICI[IO, Ta30MOAIOHMM amiak, W0 3aJIUIIAEThCA, MOXKE OyTu
3pIIKEHU 1 MoBepHeHU B 1uKI. [Ipu HarpiBaHHI MOrJaWHaya, L0
BUTIKae 3 abcopoOepa necopOyerbes CO,, a pereHepoBaHUl PO3UYUH
3HOB TIOCTYyIIa€ B abcopoOep.
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[Iporiecu 3 piAMHHUM PELUUKIOM HAOyJIu HaWOIIBIIOrO MOIIH-
peHHsa. Y HHUX rasu JUCTWIALIL MOIVIMHAIOTH BOJOIO, 1 YTBOPEHUH
KOHIICHTPOBAHWI PO3YMH BYIJIIEAMOHIMHHUX COJIEH MOBEPTAIOTh Ha
cuHTe3 KapOaminy. HalOuibin 3/11MCHEHUMU SIBIISIOTHCS MPOIIECH, B
AKX JUCTWJISLIIO TJIaBYy, TOOTO pO3KJIafaHHA KapOamary aMOHIIO 1
BIITOHKY amiaky, 3A1HcHIOTh B cTpymi NH; abo CO, mpu TUCKY
CUHTE3Y.

2.5. Onuc TeXHOJIOTIYHOI CXeMH 3 PIAMHHUM PelUKJIOM

Po3knageHHs kapbamaTy aMOHIIO B TUIaB1 MICJISI KOJOHH CUHTE3Y
BEyTh MPHU THUCKY, L0 HAOJMKEHHA O THCKY Ha CTajii CHHTE3Y,
IPOJYBKOIO IJIABY CTUCHEHUM JIOKCHUJIOM BYTJICIIO a00 CTUCHEHUM
ra3zonojiiOHuM amiakoM. B 1iux ymoBax kapbaMar aMOHiIO0 JHCOIIOE,
00 mpu MNOPOAYBII JIOKCHUAOM BYIJICHIO PI3KO  3HMXKYETHCS
napuiajJbHUA THUCK 1 MOPYIIYEThCS piBHOBara mpouecy. Lleit npoiec
BIJIPI3HAETHCA BUKOPHUCTAHHSM TEIJIa YTBOPEHHS KapOamary 1 OIbII
HU3BKUMH BUTpaTaMu enekTpoeneprii. Ha puc. 2.12 HaBeneHo omwuc
CIPOILEHOI TEXHOJIOTIYHOI CXEMHU arperary CHHTEe3y KapOamiay
notyxHicTio 330 tuc. T/pik. BonHuili po3unH kapbamarty 1 ByrJie-
aMOHIMHUX coJel, razonoi0oH1 CO, 1 NH3 13 KoHAEHCATOPY BUCOKOIO
TucKy 20 HagxoasTh mig Tuckom 14—14,5 MIla 10 HUKHBOI YaCTUHU
KOJIOHM cUHTEe3y KapOaminy 1, ne npu 185—200 °C 1 npubnuszHo Ha
OpoTsI31 TOJAMHU 3aKIHYYEThCS YTBOPEHHS KapOamaTy 1 MpOTIKAeE
CHUHTE3 KapbaMiy.

Cryminb koHBepcii CO, B kapOamin cknagae 57 %. Pigka
peakiiiiiHa cyMiml (IUIaB) HaAXOAUTh N0 cTpurmepy 19 1 cTikae 1o
TpyOkaM BHM3. [IpOTMTOKOM IJIaBy MOJAIOTh CTUCHYTHUWA B KOMIIpE-
copi a0 Tucky 14—14,5 MIla ABOOKHUC BYyTJELO, A0 SKOrO s
YTBOPEHHS MACUBYIOYOI IUIIBKM 1 3MEHILIEHHS KOpOo3ii 00JiaJHaHHS
n00aBJI€HO TOBITPSA Yy KUIBKOCTI, IO 3a0e3nedye B Cywmimnl
koHreHTpartiiro 0,5—0,8 00’eMHUX % KUCHIO.
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Puc. 2.12. TexHnonoriuHa cxema BIJJUICHHS CHHTE3Y 1 IUIaBy KapOaminy
(3 pIIMHHUM penuKiIoM): | — YOTHPUCTYNEHEBUU KOMIIpecop; 2 —— TaHK
pIAKOTO aMiaky; 3 — IUTyH)KEpHUM Hacoc Mg amiaky; 4 — KOHJIEHCATOp
NEPIIOro CTYMNEHIO; 5 — KOJIOHA CUHTE3Y; 6 — 3MillyBay; 7 — IUIYHXEPHHI
Hacoc; 8 — MpPOMUBHA KOJIOHA; 9 — pekTudikaiiitHa kojoHa I crynenio; 10 —
nigirpiBau I crynento; 11 — cemaparop | crynento; 12 — pekrudikamniitna
koinonHa II crymento; 13 — migirpiBau Il crymenio; 14 — cenaparop
IT crynento; 15, 19, 20, 26,2 7 — nacocu; 16 — BakyyMm-BUnapHuk; 17 —
KoHJieHcaTop; 18 — xonogmnbHuK; 21 — pe3epByap; 22 — 301pHUK PO3YUHY
aMOHIMHMX coJieil; 23 — xomomwibHuk; 24, 25 — alcopbep; 28 —
TEMI000MIHHUK

B pe3ymbrari 3HMXKEHHS MApUIaJbHOIO THUCKY  amiaky
MOYMHAETHCS PO3KJIAJACHHS KapOamaTy 3 OJHOYACHHUM IOTJIMHEHHSIM
teryia. Temmepatypa B cTpumepi, mo nopiBHioe 160 °C, migrpu-
MYETBCA 3a PaxyHOK OOIrpiBYy MDKTPYOHOTO MPOCTOPY BOJSHOIO
naporo (tuck 2,5 MIIa). I'a3u, mo BUXOAATH 3 BEPXHbOI YACTHUHU
arnapary pa3oM 31 cBixuM CO, HaAXOJATh Y KOHJECHCATOP BHCOKOIO
ticky 20. CroaM X HaAXOAWTh PIAKUKA amiak 1 pO3YMH BYIJIE-
aMOHIMHUX COJIEH, 1110 MOAAaIThCA 1HXKEKTOpoMm 21. B koHaeHcaTopi
YTBOPIOETHCA KapOamar; TeIUIo, 110 BUALISETHCS, BUKOPUCTOBYETHCS
JUIs BUIIAPOBYBAHHS KOHJICHCATY, SIKMM 3HAXOJUTHCS B MIKTPYOHOMY
npoctopi anapaty 20, 3 orpumanHs napu tuckom 0,3 MIla.
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[3 BEpXHBbOI YACTUHU KOJIOHU CUHTE3Yy O€3MepepBHO BHUXOASATH
ra3yd, 10 HE MpopearyBajid, Ta HAJIXOJATh JI0 CKpyOepy BHCOKOTO
TUCKY 2, B SKOMY OUlbIa iX YaCTUHA KOHJEHCYETHCS, YTBOPIOIOYHU
BOAHUN pO3UMH KapOamaTy 1 ByrjeaMoOHIMHMX cosei. Temno, 1o
BUJIUIIETHCS, BIABOASTH Y XOJOAWIBHUKY 3. OTpUMaHUil B CKpyOepi
pPO34YMH HAJAOTh 1HXEKTopoMm 21 B amapar 20, a mOTIM B KOJIOHY
CUHTE3Y. ['a3u, 1110 He CKOHJICHCYBAJIUCS B amapari 2, IpOCeTo0ThCs 1
HAJIXO/STh HA KIHIIEBE BJIOBJIIOBAHHS B a0COpPOEp HU3BKOIO TUCKY 5.

Boauuii po3unH kapOamiay, 0 MICTUTh Takoxk 4—5 mac. %
kapOamary, micis anapaty 19 npocemtoerses 10 Ticky 0,3 Mlla; npu
IIbOMY YacTWHa KapOamaTy po3KiIaayeThcsa. [a3opiiMHHA CyMIIII
HAJIXOJAUTh J0ropu pekTudikariiinoi koysonu 18; pizka dasza crikae mo
Hacajll BHU3 MPOTUTOKOM Ta30IapoBidl CyMilli, MO MiAHIMAETHCSA
3HU3Yy BBepX. Temio, mo HEOoOXiJAHE s TOBHOTO PO3KJIAJCHHS
KapOamary, nepeaaeTbCs po3urHy y miairpiBadi 17, mo o0irpiBaeTbes
BOJIIHOIO TMaporo. B kosioHi 18 miarpumyerbest Temmneparypa 130—
140 °C. I3 BepxHboi yactunu ii Buxoaath NH;, CO, 1 BoasHa mapa.
B xoHzeHcaTopi HU3BKOIO TUCKY 7, IO OXOJOIKY€ETHCS BOJOIO,
BOJSIHI MapU 3pIIKYIOTHCS, B HUX Mail>ke PO3YMHIOIOTHCS TOBHICTIO
aMiak 1 IBOOKHUC Byrielto. [loBHE MOrIMHEHHS amMiaKy 3aBEpIIYEThCS
B CKpyOepi 9, AKHii 3pOIIy€eThCs aMIauHOKO BOJIOIO, 1 B CUCTEMI KUCJIOI
abcopO11ii, MO He BKa3zaHa Ha cxeMi. OTpUMaHHWl PO3UYMH BYTJIC-
aMOHIMHMX COJIEM HAcoCcOM BHCOKOro THCKY 10 moBepTaioTh B
CKpyOep 2 1uisi HaCTYMHOI epepoOKH B KapOaMi/I.

3 HWKHBOI yacThHU KoJioHu 18 mpu 130—135 °C BuxOoauTh
70 %-Buii BonHUI po3uMH KapOaminy. Ilicig 3HMXKEHHS THUCKY 0
aTMOC(epHOro po34uMH HacocoM 4 TMOAAalTh y BHUIIAPHI amapaTH
nepioi Ta apyroi ctyneHi 15 1 14, 1e BiH yaproeThCs 0 KOHIIEHTpaIlli
99,8 %. Temmneparypa Ha mnepiuiid ctyneHi Bumapku 125—135 °C
1 tuck 33—40 xIla, Temnepatypa Ha npyriid ctyneni 135—140 °C
1 Tuck 3 klla.
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2.6. Onuc TeXHOJIOTIYHOI CXeMH BY3J1a O/IePsKaHHSH
rPaHyJbOBAHOI0 Kap0aMiay

Ha puc. 2.13 HaBemeHa cxema By3jia OACPXKaHHS TPaHYIIbO-
BaHOTO KapOaminy.

15 TTapa B ropiTpa
A dhe
5
ITapa €Z14
BriosipA  Boma §  {

13

2
B riopitpsa

I'oToBHHA
Kapoanmin

\K-:)H,ueHc arT \) 17
KoHneHcar e CTqua EDMA

Puc. 2.13. Cxema By3na ojep»KaHHsI rpaHyJbOBaHOro kapOamimy: 1 —
30ipHUK; 2 — BIILEHTPOBI Hacocu; 3 — ¢inbTpopec; 4 — rpitoya kamepa
BUIIAPHOTO arapary MepIIoro CTYNeHIo; 5 — cenaparop; 6 — MoBepXHEB1 KOH/ICH-
caropu; 7 — OpHU3KOBJIOBIIOBaYl; 8 — BaKyyM-Hacoc; 9 — riipaBiiyHi 3aTBOPH;
10 — BumapHMii anapat APYroro CTyINEHI pOTOpHOro tumy; 11 — 6apomerpuy-
HUI KOHJIeHcaTop; 12 — mapocTpyMUHHUN €XeKTop; 13 — rpanysiiiina O6amra;
14 — pacmwmioBay; 15 — HamipHuii 6ak; 16 — BeHTHIIATODP; 17 — TpaHCHOpTEp

IInaB kapbaminy HacocoM 4 MOJIal0Th B TpaHyJIALINHY OammTy 13.
['panyntoBaHHg KapOaMily 1 OYMCTKA MOBITPS MICHS TpaHyJSALINHOI
Oamtu. [lnaB kapbaminy, mo mictuTh 100aBky K®C, 3 By3na Burma-
pPIOBaHHS HacOCOM | HamaeThCs HaBEpX IpaHOAITH y HaIIpHUM Oak.
Hamipauii 06ak oOirpiBaetbcss maporo mig tuckom 0,23—0,34 Mlla
B «COPOUII» amapary.
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PiBeHp B 0aky MIATPUMYETHCA 3MIHOIO YHUCJIA MIPAIIOIOYUX
rpanyasaTopiB 3. I3 HanipHOrOo 0aKy IJIaB HAJIXOAUTh HA TPAHYISATOPU
1 pO30pU3KYETHCS B CEPENMHI CTBOTY TPAHOAIIITH.

3a 4ac moJiboTy 3 BUCOTH 92,60 M 10 amapaTy OXOJOJKEHHS 3
«kurstuuM mwapom» (KII) 4 (BigM. 8.00) kparuii miaBy kapOaminy
3aCTUTAOTh y TPaHyJH, Jajl MO K0JI00y HAaaXxoaaTh B cuto-0ypat Ch
2505 (Cb 2506), B sikomy B110yBa€eTbCsl BIACIB IpaHyJIOMETPUYHOI
(dpaxiii OiyiblIe 5 MM.

['oTOBHII MPOAYKT MiCHsI «CUTO-OypaT» HAJXOIUTh HA KOHBEED 1
BIINPABJISETHCS HA CKJaj @00 CTaHIIIIO BIIBAHTAXKYBaHHSI.

['panynu po3mipoM 5 MM 1 OIblI€ MICHS «CUTO-OypaT»
BIIBOAATHCS JIO PEaKTOpy, J€ PO3UMHIOOTHCS B CTIYHIM BOJII.
OtpumaHuii po34uH KapOamiay HACOCOM HAJa€ThCsl B 30IpHUK s
NOJAJIBIIIOI TEepepOoOKM y BY3J1 BHUIAPIOBAHHS Pa3oM 31 CBIKUM
PO3YMHOM, 1110 HAJIXOUTh 3 PEIUKITY.

[ToBiTpst HA OXOJIOMKEHHS rpaHyJ kapbaminy B anapati «KII» 3
HaJJIMIIKOBUM TUCKOM He MeHI 0,98 kIla HamaeThca BEHTHISATOPAMU
6 3 aTmMocdepu.

Ouuctka TOBITPA, IO BIAXOAUTH 3 TrpaHOAIITH, BiA MUY
KapOaMily BUKOHYETHCS B OYUCHOMY MpPHUCTpoi. By3onm ouucTku
NOBITPS CKJIAJIAETHCS 3 BAaHHU 8, HUPKYJSALIMHUX HACOCIB 9, QUIBTPIB
po3uuny kapOaminy 10, cituactoro GpuIbTpy JUisl pO3NUICHHS LUPKY-
JIOIYOro po3uumHy kapOaminy 11. B ouncHoMy mnOpucTpoi mnumn
KapOaMily BJIOBIIOETHCS POMUICHUM Yepe3 (POPCYHKH PO3UYMHOM Bij
HacociB 9. IloBiTps 3 rpa”OamITH yepe3 MPUCTPiH, CITUACTUNA PLIBTP
BUKUJIAE€THCS B aTMOChEpY.

PiBeHb B BaHHI OYHCHOI'O MPHUCTPOK MIATPUMYETHCS AaBTO-
MaTuyHO. Takox mepegdadyeHa aBTOMaTUYHA MEpIOJUYHA ITPOMHUBKA
CITYaCTOro (PiIIBTPY HA BUXOMI 3 IpaHOAIITH IO CEKIIsM MO0JIayero
BOJIM Ha (POPCYHKHU BiJl HACOCY.

Jns mokpamieHHss (PI3MYHUX BJIACTUBOCTEN KapOaminy —
30UIBILIEHHS MILIHOCTI TPpaHyJl, 3SMEHIIIEHHS 3JIeKYBaHHSI — B OCTaHHIN
yac IMoOYaJdd BBOJUTH Yy IUIaB KOHAMIIOHYIOYM JIOAATKHU —
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dopmanpaeriy abo MPOAYKTH KOHJCHcalll kapbamigy 3 ¢opMalib-
neriom (Ta 1HIIMMM anbjerijaMu), aMoOHIM cyiabdaT Ta IHIIE.
Hesnaunuii nonarok Hatpiit nomdacdary (nanpuxnan, 20—45 %-oro
HOro po3uMHy TMepell BUMNAPIOBAHHSAM ILJIaBy) 3HAYHO 30OUIBIIYE
MILIHICTh TpaHyn KapOamingy. BuroroBnenuid kapOamin momidocdat
TBEPJII€ Y BUIJISAJI IPOCTOPOBOI CITKU 13 MEPEIJIETEHUX BOJIOKOH, SIKa
BUKOHYE pOJIb 3MIIHIOKOYO1 I'panyiny apmaTtypu. [Ipu nogaBanHi auiie
0,15—0,3 % mnomi docdaTy MIIHICTb TpaHyJd 3pOCTa€ MPUOIUZHO Y
1,3—1,7 pasiB BianoBigHO. BMIiCT a30Ty y NpOAYKTI MpU IOMY
3MEHIIYETHCS TUIBKM Ha JECSTI 101 BIICOTKY, ajié OCKUIBKA BOHO
NOBUHHO BIJNOBiAaTH JEpPKaBHOMY CTaHAApTy, TO 1€ JIMITYE
MO>KJIUBY MAcCy JIOAATKY Ta CTYIiHb 3MIIHEHHS TPaHYyIL.

JIns  3MEHIIeHHS 3JIeKYBaHHS TpaHyd KapOaminy mepen
CKJIaJlyBaHHSIM HOro oOpoOJIAIOTh OpraHIYHMMHU ab00 HEOPTraHiYHUMU
peareHTaMu: SKUPHUMHU KHUCIOTaMHU, MIHEpPaJbHUMU MAaCTUJIAMU,
CIPKOIO, TJIMHOIO, TAIBKOM, TOBEPXHEBO-aKTUBHOIO PEYOBHUHOIO TOIIIO.
[Toxpurts rpanyn kapOaMily COBUIBHIOE TIepeXig HOro y IpyHTOBUI
PO34MH, 110 I03BOJIsIE CTBOPIOBATH y IPYHTI 3amac a3oTy.

[cHyIOTP PO3POOKM Mera-yCTaHOBOK KapOamiay MpOIyKTHUB-
HicTio 10 5000 1/100Y.

BapianT cTpuUMmHT-NpoIecy, 3anpONOHOBAHMA  KOMIIAHIEIO
Snamprogetti, mpunyckae BUKOPUCTAHHS aMiaKy B SIKOCT1 CTPHIIIHT-
arenty. NH; u CO, pearytoTh 3 yTBOpEHHSIM KapOamMiay HpU THCKY
15 MIla 1 Temneparypi 180 °C. Henpopearoanuii kapbamaT po3KJia-
JA€THCS B CTPUIIEP] MiJ JI€I0 aMiaKy.

2.7. CyminieHni BUpoOHULTBA KapOaMmiay i amiaky

Binoma 6e3iiu BapiaHTIB Koomepallii BApOOHUIITBA KapOamiay 3
IHIIUMU BUPOOHMUIITBaAMU. Bia3zHauuMo, 30KpeMa, MPOMO3UIII0 MPO
NOEAHAHHS 3 CHHTE30M AQJKaHAIONIB 1 3 OTPUMAHHSIM YHCJIECHHHUX
IPOJYKTIB HA OCHOBI NTAPOBOr0 KPEKIHT'YBAHHS BYTJIEBOIHIB, & TAKOXK
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O0’enHanuii mpouec OTPUMAHHS MeETaHOIy—KapOaMmigy—amiaky—
BOoJHIO. [lepeBakHa X OUIBIIICTh TEXHIYHUX PIIICHb BIAHOCUTHCS 10
IHTErpaJIbBHOTO MPOLIECY CUHTE3y KapOaminy 1 amiaky. OCKUIbKH
oOu/iBa CHUPOBHMHHI MOTOKM Jyisi cuHTe3y KapOaminy (NH; 1 CO,)
NOCTYINAOTh 3 YCTAaHOBKM CHUHTE3Y amiaky, Ii JIBa BHpPOOHUIITBA
HEMUHYYE 3aBXKJIHM B3a€MO3B'A3aHI; TUIbKM 3BUYANHO 3B'A30K iX
BEJIbMU OOMEXKEHUH.

3 aHamizy cxeM pozaiisHoro BupoOHunTBa NH; 1 CO(NH,),
CHiaye, 10 ICHYE HEMaJIo O0'€KTMBHMUX HEAOJIKIB TaKOi TEXHOJIOTI,
AKI MOXYTb OYTHM YCYHEHI TUIBKM LUJISXOM TIJIMOOKOI Koomeparri.
Hanpuknaa, Ha ycraHoBky cuHTe3y kapOaminy CO, mocTymae mnpu
TUCKY Onm3bKOMy 10 atMmocdepHoro, a pigkuii NH; mig Thckom
npubau3zHo 1,5 MIla, Toal K B TEXHOJIOTIYHIM JIiHII CHHTE3y aMiaky
CO, onepxyroTh 1ipu P ~ 3 MIla (3Buuaitno npu 2,5 Mlla #ine nporec
abcopoiii), a NH; — nipu P ~ 20 MIla 1 Bumie. [ani BiI3HAYUMO, 1110
JUIsL  OYMILIEHHS KOHBepToBaHoro ra3zy Bigx CO, B aMiauHOMY
BUPOOHUIITBI 3aCTOCOBYIOTh CIELIAIbHI a0COPOEHTH (PO3YMHU MOHO-
eranonaminy, M/IEA, po3unnau noramty 1 T.I.), JIs1 pereHepanii sKux
NOTpiOHI BENIMKI €HeproBurpatd. B ToOH ke 4Yac y BHUPOOHUIITBI
KapOaMily PEeHUPKYIIO0Yl MOTOKHM € €(EKTUBHUMHU MOTJIMHAYaMHU
CO,. Sk oaHa 3 ICTOTHUX IEpeIyMOB OO0'€THaHHSI CXE€M € Te, IO
BUPOOHUUTBO KapOaMiay BiIPI3HSAETHCS BUCOKOIO €HEPTrOEMHICTIO, a
CydacHl 0araTOTOHHa)KHI YCTAHOBKM amMiaky BOJIOJIIOTH IMOPIBHSHO
JEIIEBUMH E€HEpPreTUYHUMU pecypcamu. HapemTi, pi3Hi ra3oBi
NOTOKM 3 arperaty CHUHTE3y aMiaKy MOIJIM O CIIyWUTHU CTPHIIIHT-
areHTaMu y By3J1 AUCTUJIALIL IU1aBy KapOaminy.

Ines rnmbokoi koomepalii Oyna 3amaTeHToBaHa B HimeuuuHi
Mai’)ke OJHOYACHO 3 IIYCKOM IMEpIIOi YCTAaHOBKH IPOMMCIOBOTO
OTpUMaHHs KapOamiay 1€ B ABAJLSATHX poKax XX cTopiuds. 3a UM
cnocoOOM B 30HY CHHTE3y KapOamigy $K OJWH 3 IIOYaTKOBUX
KOMITIOHEHTIB MOJAI0Th MIC/II MONEPEAHBOTO OXOJOMIKYBAHHS Ta30BY
CyMilll, [0 BUBOAUTHCSA 3 KOJOHM CHUHTE3y aMiaky, abo piakuii NH;
oe3nocepenHbo miciast cuHTe3y. OCKUIbKM B 1bOMYy BHUIanky NHj
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MicTuTh goMmimku H,, N,, Ar 1 iH., nepeandbadarorh okucieHHs H,
KUCHEM, KU BBOJATH B peakTop kapoaminy cnuibHO 3 CO,. [Ipuuomy,
micis BUIUICHHA KapOamily 3 IUIaBY CHHTE3y pPIIKUM aMiak He
PELUUPKYIIOI0Th, a BIIBAHTAXYIOTh Y BUIJISIII TOBAPHOTO MPOIYKTY.

JIlokcuJ BYIJICII0O 3 CHUHTE3-Ta3y [JIsi BUPOOHMUIITBA aMiaKy
NPONOHYIOTh BHUIUIATH KOHJEHCAIIEI0 TMpU TIUOOKOMY OXO-
JIOJIKYBaHH1 a00 abcopOiiiero B 0JHY a00 JeKijbKa CTYNEHIB BOJIOIO,
aMiauHOK BOJIOI0, BOJIHUMH PO3YMHAMHU BYTJICAMOHIMHUX COJieh
(BAC) 1 xapbamiqy, HACHYEHUMHU BYTJIEBOJHSAMHM, PIAKAM aMiakoM B
NO€HaHHI 3 OE€3BOJHMM IUIaBOM KapOaminy a0o 3 SKUM-HEOynb
pPO3YMHHUKOM KapOamaTy amoHito. IIpomec abcopOiii mpoBOIUTHCS
Opu HU3BKOMY a00 BUCOKOMY (@X [0 THUCKY CHHTE3Yy KapOaminy)
tucky. Ilicns normunanus CO,, 3rigHO ogHOMY 3 BapianTiB, CO, 110
MICTUTBCSI B CHHTE3-Ta3il, MiJIJIal0Th KaTaJITUIHOMY OKHCJICHHIO 1 3HOB
aocopoyrote CO,. IIlo0 BUKIOUUTH 3a0pyAHEHHS CHHTE3-Ta3y
amiakom npu norinvuHaHHi CO, BUKOPUCTOBYIOTh PO3UYHMH 3 MiHIMalb-
HOIO KOHIIeHTparlliero NHj.

I pospinenns cymimi Np, H, 1 NHj;, mo BuBoguthes 3
peakTopa cuHTe3y amiaky, NH; copOytoTh BO/I0I0, BOAHUM PO3YHHOM
ByriieaMoH1HuX coiieid (PBAC) a6o po3unHoM kapOaminy; abcopOar
nepesialoTh B 30HY CHUHTE3y KapOamigy a00 BUKOPHCTOBYIOTH HOTo
mist nornuHanHsg CO, 3 cuHTe3-ra3y. IcCHye BapiaHT, N0 SKOMY
nepeabadeHa pereHepaiiss abcopOeHTy muIsIXoM BiaayBkM NHj; 3
pO3YMHY IHEPTHHUM MW Ta30oM 3 TMOJAJbIIUM BUKOPUCTOBYBAHHSIM
ra3oBOi CyMIIlI SIK CTPUIIIHT-areHT B 30H1 AMCTWISLIL IUIABY CUHTE3Y
kapOaminy. B iHmomMy Bumnanky yactiHa NH; BUIUISIOTH pPEKTH-
dbikali€ero aMmiagyHo1 BOJHU 1 3P1KYIOTh.

VY neskux nmareHrax pekoMeHAyeThesa ckpamieHHs: CO; 3 CUHTE3-
ra3zy 3A1MCHIOBaTH O€3MOCEepeaHbO B 30HI CUHTE3y KapOamidy, Kyau,
pa3oM 3 aMiakoM, BBOJATH perupkyiatotounii PBAC. Skino 3aransHuii
BMmicT CO, B CHHTE3-Ta31 NEPEBUIIYE TTOTPEOY B HHOMY BUPOOHHUIITBA
kapOaminy, Hajyumok CO, 3a3naneriip adbCcopOylOTh PO3YMHOM
noTaIlry.
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be3ymMOBHO, BelbMU NPUBAOIMBO BUIIISIAAE 3aAyM OTPUMAaHHS
kapOaminy B3aemojieto CO, 3 cunte3-razy 1 NHjz 3 cymimni Np, H; 1
NH;, 110 BUBOAUTBCS 3 peakTopa aMiaky, MpH Moaadl 000X IMOTOKIB
0e3rocepe/IHb0 B KOJOHY CHHTE3y KapOaMiay. AlJie HE BUKIIOUYECHO,
10 HU3bKUM CTYIIHb MEPETBOPEHHS (YHACIIIOK IPUCYTHOCTI BEIMKOI
KIJIBKOCT1 1HEpPTIB B 30HI CHUHTE3y) HE JO3BOJIUTH 3AIMCHUTH JIaHY
MPOTIO3HUIIII0 Ha TTPAKTHIILI.

Eneprito apocentoBaHHs NpOAYKIIMHOI cyMil 3 peakTopa NHj
(3 meToro BuaUIeHHS N, 1 H, siKi He mpopearyBaiy ) BUKOPUCTOBYIOTh
Uisl  CTUCHEHHsS piakoro NHj;, 1o HampaBiseTbcss B PEaKTOp
KapOaminy.

VY psal naTeHTiB nependavyaroTh YTUII3AIlI0 TeIJla CUHTE3-Tasy,
HaAllpUKJIaJ, JJId HarpiBaHHs IUIaBy CHUHTE3y KapOamigy B 30HI
TUCTUIIALII.

IIpu mnoemnanni BupoOHUUTB NH; 1 CO(NH,), 3'aBiasioTbcs
JIOJIATKOB1 MOMJIMBOCTI 3aCTOCYBaHHSI PI3HUX Ta30BHUX IOTOKIB SIK
CTPUIIINIHT-areHTH Ha cTadii  auctwiamii. IIpomyBatoTh  1iaB
ountieHuM Big CO, cMHTE3-Ta30M NpPHU THUCKY CUHTE3y KapOamiay abo
PU 3HMXKEHOMY THUCKY 3 MOAANbIIOK adcopOuiero BiairHanux NHj i
CO;, 3 ra3oBoi cymilll 3 yTBOPEHHSIM PO3UMHY KapOamaTy aMOHIIO,
PELIMPKYJIIOIYOr0 B 30HY CHHTe3y KapOaminy. CunHTe3-ras
NPU3HAYAIOThH I NPOoJyBaHHs MiaBy 1 0e3 oumnieHHs Big CO,. Ilo
CXeMl, CTBOpEHIM SMOHCHKUMHU (DaxiBUAMH, CUPHUI CHHTE3-ra3
niaaTs KoHTakTy 3 PBAC npu P >12 MlIla. Ilpu npomy 3 razy
qacTKoBO abcopOyeTbesi CO,. ['azoBuUM moTokoM BiaayBaroTh CO, i
NH;, mo 3anummuBcs, 3 IUIaBy CHHTE3y KapOamiay, MICHs YOro
3MIIIAHUKA Ta30BUM TOTIK TOJAIOTh HA BTOPUHHHMM KOHTAKT 3
pO3YMHOM 3 TMepuioi 30HM abcopOuii 1 yTBOpeHuil abcopOar
MOBEPTAIOTh B KOJIOHY CHUHTE3Y KapOaminy. OJuH 13 3al1aTeHTOBAHUX
CIoco01B mepeadavyae ABOXCTYMIHYACTE MPOAYBaHHS IJIaBY CHUHTE3Y
KapOaMijly CIOYAaTKy CHHTE3-Ta30M, a MOTIM Ta30BUM IOTOKOM 3
nonepeIHbOro ctynens abcopOuii 3 Hporo NH; u CO,
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Jlo TenepilHbOro 4acy >KOJHa 3 IHTErpaJIbHUX CXEM BHUPOO-
HUILITBa KapOaMijly 1 aMiaKy HE YIIPOBAJ[)KE€HA B IPOMHUCIIOBUX YMOBAX.
HaiiOuibll BHMBYEHI B NIPOMMCIOBOMY MacmTadi 1 MPaKTUYHO
MiTOTOBJICHI 0 MPOMMCIOBOIO BUKOPHUCTOBYBaHHS criocoOu (ipm
«Minyi Toany» 1 «Caam [IpoxerTiy.

2.8. O0'ennanuii npouec «Minyi Toamy»

Cuntesz-raz msi BupoOHUIITBAa NH; o0zepKyloTh BiJJOMHUMH
METOJaMM, HAMNpPUKJIIAJ, KOHBEPCIEID BYIVIEBOAHEBOI CHPOBUHU
(puc. 2.19).

Boma
H».CO2.N2.CO "2‘ NH3
~
6
TTapa y
S Pinxmii NHy + f
—i—

KapOaMimy J

NH3+C0,| CONH22H20

Puc. 2.19. Cxema 3'eqnanoro BUpoOHHUIITBA KapOaminy Ta amiaky ¢ipMu
«Minyi Toamy»: 1, 8 — xommpecopu, 2 — abcopbep CO,, 3 — Temio06-
MIHHUK, 4 — PEaKTOp CUHTE3Y KapObamiay, 5 — XOJIOAWIbHUK, 6 — cemapaTop,
7 — By30x ountieHHs Big CO, 9 — peaktop cuHTe3y amiaky, 10 — cenapatop
amiaky, 11, 12 — Hacocu

KonBepToBaHuii ra3 CTHCKAlOThb KOMIIPECOPOM  JO THUCKY
cuHTe3y KapOaminy. Llell THCK BapilO€ThCs 3aJ€KHO BiJT MOJIBHOIO
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crniBBigHOmeHHsS NH;3:CO,, ame 3BuuaiiHo BoHO He Bumie 15 Mlla
(mepeBaxkHo Biag 20 mo 30 MIla). Crucnuii ra3 BBOJASITH B amapar,
peakTop cuHTe3y KapOaminy, O0’eananuii 3 abcopobepom CO,. T'a3
NOCTYIa€ B HWXKHIO YacTUHY abcopOepa. Y BEpXHIO YacCTUHY
abcopOepa MoJIal0Th PO3YMHHUK KapOamaTy aMOH1I0—BOJly, BOJIHHIA
pO34YMH amiaKy, BOAHUM po3uuH KapOamigy. SIk abcopOEHT Takoxk
MOXXe OyTHM BHUKOPUCTAaHUN METUIOBUM crupT. AOCOPOEHTH MOXKYTh
MICTUTH HEBEJIMKI KIJTLKOCTI JOMIIIOK 1HIIMX Pe4oBHUH. AOcopoep 2
o0JiaIHaHWK HACAJKOI0 y BUIJISAL Kijielb Pamura abo KoBIauykKoBUMU
TapiJIKaMH.

Bucoty 30HM a0copOIiii BCTAaHOBIIOIOTH 3 PO3PAXYyHKY 3aIo-
OiraHHs MOXJIMBOCTI npockakyBaHHs CO,. Y BEpXHIO YaCTUHY 30HU
abcopO11ii BBOATH piakuit NHj 1 po3unH kapOaminy, 110 CTUCKAETHCS
TUTYH>KEPHUM HacocoM 12, 3 By3nia KpUcTaiizailii 1 HeHTpU(pyryBaHHS.
Po3uuH, 1110 BUBOAUTHCSA 13 30HU aOCOpOIli, HANpaBisOTh B PEKTOP
cuHTe3y Kapbaminy 4. YV pasi notpeOu 1eil MOTIK MOXHA MiJIrpiTH B
TEIJI000MIHHUKY. B peaktopi cuHTe3y kapOaminy 4 Temieparypy
niaTpuMytoTh B iHTepBaii 160—200 °C.

[InaB cuHTE3y KapbaMily BHUBOIATh 3 HWKHBOI YacCTHUHU
peaktopa 4 1 o0OpoOIAIOTH BIJIOMUMH cHocoO0amMu (HaIrpuKiIa,
TUCTWISIIIIEO) NI BUAUICHHS KapOaminy. Po3unH HE KOHBEPTOBAHMX
NH; 1 CO; 3 1oMilikoro kapoaMiay pelupKyJIHO0Th HACOCOM.

I'a3, M0 BUXOAWUTH 13 30HU aOCOPOIlli, MOBHICTIO BIIBHUM Bij
nomimku CO,. Ile#t ra3 nomaroTh 4epe3 XOJIOAUIbHUK B cemaparopa,
ne Bigausitote NHj, 1110 moBepraeTbesi B 30Hy abcopOuii 2, a ra3oBuit
MOTIK, 110 3aJIUIIUBCS, HANPaBIAOTh Y By30J ouuieHHs Big CO 7.
SIK1110 3aCTOCOBYETHCSI MiJTHOAMIaUYHE OUYHUILICHHS, TO B T'a3i JOIMYCTUMO
HeBennkuii BMicT NH; Ause y Bumanky, sikimio ovuiieHHs Big CO
3MIACHIOETHCS BIAMHUBAHHAM PIJKMM a30TOM a00 MeETaHyBaHHSM,
HE0OXiHe MOBHE NonepeaHe BuaaieHHs NHs.

VY By3/i OuMIllEHHSI 7 BCTAHOBIIOIOTH MOJIBHE CIIBBIJHOIICHHS
H,:N,, mo BuMaraetbcs s MPOBEACHHS peakiii cuHTte3y NHj.
Ouuienuit raz kommpecopoM 8 cruckaroth a0 40—50 Mlla 1
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NOJAI0Th B peakTop cuHTe3y amiaky 9. Orpumanuii NH; BUIIIAIOTSH 3
peaKkiiifHOl CcyMillll BIIOMHUMH cHoco0amMyd 1 B PIIKOMY BHIJISI
HaIpaBJIsIOTh B cenaparop amiaky 10. ['a3u, 1m0 He mpopearyBaiu,
NOBEPTAIOTh B peakTop cuHte3y NHj 9.

Cnoci0 cyMillleHOro BHUpPOOHHUIITBA KapOaMmioy 1 amiaky
3anaTteHTOBaHui (ipmoro «Minyi Toalmy» B AEKIIbKOX BaplaHTax,
B OCHOBHOMY BIIMIHHUX Te€XHiKOI adcopOiii CO, 3 cuporo CUHTE3-
ra3y 1 CKJIaJioM BXUBaHOro abcopoeHty. B apyriit monoBuni XX cro-
Tt dipmoro Oyra IMylieHa MiJoTHA YCTaHOBKAa MPOAYKTHUBHICTIO 3a
kapOamizom 5 T1/700y. Cxema yCTAaHOBKM BIJIOBIAAE CIOCOOY 1
BIJIPI3HSAETHCA BiJI BUKJIAJEHOTO BHIIE BapiaHTy TUM, 110 abCopOIiito
CO, miag BUCOKMM THCKOM 3 CHUHTe3-razy (mis BupoOHuITBa NHj
3MIMCHIOIOTh KapOaMaTHUM PO3YHMHOM 1 PIAKMM aMmiakoM, a TEIIOTY
NOTOKY CUHTE3-Ta3y BUKOPUCTOBYIOTh JJISI JUCTUJIALIL IIJIaBY CUHTE3Y
KapOaminy.

['a3, oTpuMaHWil KOHBEPCIEIO BYIJIEBOAHIB 1 MOJAJIBIIOO
koHBepciero CO, mixg thckom Omm3bko 3 MIla 1 npu Temmneparypi
200 °C monmaroTh uepe3 TEIIOOOMIHHUKHA — KUI'STUIBHUKYA [ 1 11
CTYNEHs MUCTWIALIl IUIaBy KapOaMilly B KOMIIPECOP, CTHCKaIOUHii
razopuii motik g0 30 MIla. Ilpu Ttakomy Ttucky CO, 3 rasy
NOTJIMHAIOTh B abcopOepi kapOaMaTHUM PO3YMHOM (OTpUMaHUM
a0copO1i€0 Ta31B AUCTWIIALIT 3 LIUKIY CUHTE3y KapOamiay) 1 CBIXKUM
NH; 3 nukny cunte3y NHj. Po3unH, 1mo BUBOAUTHCS 3 abcopOepa |,
MmictuTh NHj, kapbamaT aMOHiIO 1 JIesIKy KUIbKICTh KapOamiay, Io
YTBOPUBCSA, HANPABJISIOTh B PEAKTOP CHUHTE3y KapOaMiay MiJl TUCKOM
25 Mlla. 3 ypaxyBaHHSM 4YacTKOBOTO YTBOPEHHs KapOamily B
abcopoepi CO, o0'em peakTopa B I[bOMY BHUIIAJAKY MEHIIEC HDK B
3BUYaiiHOMY Tiporieci. Pazom 3 po3unHoMm 3 abcopoepa CO, B peakTop
noAarwTh perupkyaorounii piakuid NHj. I1naB cunTely kapbaminy
MIJITal0Th  JBOXCTYMIHYACTIA  JMCTWIIALII; OTPUMAHUM  PO3YUH
kapOamiy TOAAal0Th B KPUCTATI3aTOp; KPUCTAIM BIAULIIOTH B
HeHTpu(dy3i, pO3IIABIAIOTH 1 rpaHylol0Th B Oamti. CHHTE3-ras,
ouniieHuit B abcopoepi Big CO,, mpoMUBaIOTh B CKpyOepl BOIOIO IS
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sugaigeHdss NH;, motim 3BuIbHSIOTE Big gomimok CO 1 CO, mera-
HYBaHHSM 1 mija TuckoM 27 MIla nojgaroTh B peakTop CUHTE3Yy aMiaky.
Ycranoska npairoBana 400 116, y tomy uncii 30 116 6e3nepepBHo.

OO0'eqHanuit TIpoIeC Ma€e HACTYIIHI MIEPEBar.

— B koHTYp1 cuHTE3y KapOamMiay BUKIOoUaeThbest kommpecop CO,
1, BIAMOBIJHO, CKOPOUYYIOThCS BHUTpAaTH e€Heprii. BukiodaroTbes
aMiadyHi HacocH 1, mpuOaM3HO Ha 56 %, 3HWKYIOTHCS BUTpaTH Ha
ctucHeHHst NHj.

— Crpotiyetbest cTajisi ouuieHHs cuate3-raszy Biji CO,: BUKIIIO-
YaloThCsl BUTPATH €HEPrii Ha pereHepaiiro adcopOEHTY, MOBHICTIO
JIKBIJIOBYEThCS pereHepailiiina amapatypa. Aobcopoepu CO,, 110
MPaIOI0Th I11]T BACOKUM TUCKOM, O1JIbIII KOMITAKTHI 1 €(PEKTUBHI.

— BukitouaeTscsi yctaHoBKa sl pere”epaiiii NH; 3 amiauHoi
BOJM, OTPUMAHOI Ipu yJoBatoBaHHI NHj 3 npoayBHUX rasiB CUHTE3y
NHj3, y 3B'I3Ky 3 BUKOPUCTOBYBAHHSM 1i y BUPOOHUIITBI KapOamify.
Ockinbku B abcopbepi CO, 4acTKOBO MPOTIKAE PEaKIlisi YTBOPEHHS
KapOaMily, pO3MIpU KOJOHHM CHHTE3y KapOaMily MOXKYTh OYyTH
3MeHIleHl. B pe3ynbTari CHOpOILIEHHS TEXHOJOri 1 CKOPOYEHHS
3arajibHOr0 YMCJIa CTaJli 3HUKYETHCA YMCEIbHICTh 00CIYyTOBYIOUOTO
nepcoHainy. BapTicTe iHTErpanpHO1 ycTaHOBKU Ha 5—10 % Hukue 3a
KamiTajlbHl BUTPATH HA aBTOHOMHI1 arperaTu CUHTE3y aMiaky 1 CHHTE3Y
KapOaMily. 3HMXKYIOTbCS €HEPreTHYH1 BUTPATH, L0 UIIOCTPYETHCS
Tabn. 2.212.3.

Tabnuya 2.2. 3HNAKEeHHS] eHEPreTHYHUX BUTPAT (3 po3paxyHKy Ha 1 T
kap0aminy) npum BHKOPHMCTOBYBAaHHI 3'€[IHAHOI cXeMHM B MNOPIBHAHHI 3
BHPOOHHULTBOM HA PO3ALIBHUX YCTAHOBKAX

) Maiganuuk , o
Crarti BUTpar O06’eqHanuii mporiec
3 MIOBHUM PEIUKIOM
Enexrpoenepris, 165 93
kBrroa./t
[Tapa, T/T 1,3 0,52
Oxonomkyroda Bojaa, T/T 120 100

Ipumimxa. Tlpuitasto, mo y BupoOHUIITBI NH3 BUTpaTH 3aNMINarOThCS HE3MIHHUMH, BCA
€KOHOMISI Ma€ MICIIe Y BUPOOHHIITBI KapOamimy.
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Tabnuya 2.3. EHepreTH4Hi i CHPOBMHHI BUTPaTH B Nmpouecax BUPOO-
HUITBA KapOaminy i amiaky (3 pospaxynky Ha 1 T CO(NH,), i 0,580 T NHj3)

Oxkpemuii mporiec O06’egHanuii mporiec
amiak | kapOamij | BCbOro | aMmiak | kapbaMiJl | BCbOTO

Crarti BUTpaT

IIpuponuuii ras,

BKJIFOYAKOYH CUPOBUHY, 115 2,89 | 26,04 | 24,28 — 24,28
10° K[k
Enextpoenepris, kBT rog 5 160 165 | 5,00 60 65,00

Oxonomxyrova BojJa, T 116 110 226 67,00 [ 120 187

3a paxyHOK €KOHOMII KamiTaJOBKJIaJ€Hb 1 3HUXKCHHS €HEpro-
BUTPAT OUIKYBAaHE 3HMKEHHS COOIBApPTOCTI KapObaminy ckiiaae 6—7 %.

O0’enHanuii Tpoliec MpPU BCIX TMEPEpaxOBaHUX IepeBarax
Hero30aBiieHH 1 HeoIiKiB. OCHOBHUM 3 HUX € 3HW)KEHHSI THYYKOCTI
1 HEMOXJHUBICTh (200 CKJIaAHICTb) 3a0€3MEUEeHHSI OKpeMOoi poOOTH
YaCTUH KOMOIHOBAHOI'O arperary.

B 3B'I3Ky 3 UM JOpEYHO HAarajaatd, 10 CBOrO 4Yacy HamiB-
3aMKHEHI CXEMHM OTpPUMaHHsS KapOamiqy BUSBWIHCS HEKOHKYPEHTO-
CIIPOMOKHMMH, CaM€ uYepe3 JKOPCTKUH 3B'30K BHUPOOHUIITBA
KapOaMijly 1 CoJield aMOHil0, 1 OyJIM BUTHCHEHI 3aMKHYTUMH CXEMaMHU.

Jleske yCKIagHEHHA 3'€JHAHOTO METOY MOXE€ BUKJIMKATH
nedaaHc CHUPOBHHM. SKIIO CHUPOBHHOIO CiyxkuTh Hadta, To CO,
HAJMIPHUM MO BiAHOIIEHHIO IO TOTYXHOCTI BUpOOHUIITBA KapOaMiay,
po3paxoBaHOro Buxoasun 3 pecypciB NH;. B mnpomy Bunaaky
HEOOX1AHO BCTaHOBJIIOBATH AOMOMIKHY ycTaHOBKY abcopoOiii CO,.
Axkmo x CO, HegoCTaTHHO, HANPUKIIAA, MPU KOHBEPCII METaHy,
HE0OX1AHO nepeadayaTy 30yT HAJAMIPHOTO aMiaKy.

2.9. O0'ennanuii npouec «Cuam Ipoxxerri»

B ocHOBy mpoliecy BCTAHOBJIEHI HACTyMHHI HOBITHI pO3pOOKHU
¢daxiBuiB ¢ipmu: BuauieHHs NH; 3 mpoaykuiitHOI ra3oBoi cyMmilli
nicyst peaktopa cuHTe3y NH; BojHOIO aOcopOiriero; 00€3BOIHEHHS
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BOJIOTOT'O0 PEIUPKYJIIOIYOro B KOHTYpl cuHTely NH; rasy ympuc-
KyBaHHSM pigkoro NHj; cTpuninr-nponec BUpOOHUIITBA KapOaMiTy.

CryneHi OTpUMaHHSI KOHBEPTOBAHOTO Tra3y HIYMM  HE
BIIPI3HSIOTHCS  BIJl AHAJOTIYHUX CTYIEHIB MpPU aBTOHOMHOMY
BUPOOHUITBI aMiaky. [IpoTte ciij 3a3HaYUTH, 110 TEIJIOTY OXOJIOIXKY-
BaHHSI KOHBEPTOBAHOI'O ra3y BUKOPHUCTOBYIOTh ISl IUCTHIISILIIT TIJIaBy
CHUHTE3y KapOamiay 1 TMOINEpPEeIHbOr0 IMIAITPIBY PEHUPKYIIOYOI0
PIIKOro amiaxy.

KonBepToBanwmii raz cruckaerscs Bijg 3—3,5 Mlla qo 18—20 Mlla
1 moj1aeThcs B abcopOep 3 majaarouoro miiBkoro, ae CO, NOTJIMHAETHCS
KOHILICHTPOBAHUM PO3YMHOM aMIiaKy 3 YTBOPEHHSIM KapOamaTy amo-
Hit0. Benuka yacTuHa TemioTu abcopOIlli Moke OyTH pereHepoBaHa
(momepeaHiii HarpiB KOTEJIbHOI >KUBUJILHOT BOAM).

BMicT amiaky B MOTJIMHAIOUOMY PO3UMHi ckjajae 6au3pko 80 %
Mac., 10 3a0e3neuyye OTPUMAaHHA  BUCOKOKOHIIEHTPOBAHOTO
kapOamatHoro po3uuHy npu 130—140 °C 3 MacoBuM CIIiBBIIHO-
menusim CO, : H,O =3,0—3,5.

3ButbHeHul Bii CO, KOHBEPTOBAaHMM Ta3, 3 JOMIIIKOK IO
BunapyBascsi B abcopoepi CO, amiaky (14—15 % 00.), nogarots B
MeTtaHaTtop Ha ocrarouHe ouuiieHHss Big CO 1 CO,. Ilotim
CIIOJIy4alOTh 3 TA30BUM MMOTOKOM, IO BUBOJIUTHCS 3 PEAKTOPA CUHTE3Y
aMiaKy, 1 HampaBJIIlOTh B IUTIBKOBUW aOcopOep A MOTJIMHAHHS
amiaky. (Ilo iHmomy BapiaHTy npouecy, ra3 BiIMHUBAIOTh BOJOIO Bij
aMiaKy JI0 IToJadi Ha ME€TaHyBaHHs ). 3aJIMIIIKOBUI BMICT amiaky B rasi
3HMKyeThes 110 0,5 % 00.; 3 abcopbepa BUBOASITH BUCOKOKOHIIEHTPO-
BaHMI PO3YMH aMiaKy, a TaKOK MOOIYHMI MOTIK MPOIYBHOTO Ta3y i
OCHOBHUM Ta30BHil MOTIK. AOcopOep CKOHCTpYyWMOBaHUW Tak, II00
YHUKHYTH 3MIIICHHS PEUUKIOBOrO 1 CBIKOTO razy mepen 31yBKOIO.
Jlami OCHOBHUH MOTIK razy 00€3BOJHIOIOTH HIJISIXOM OXOJIOMKYBaHHS 1
NPOMUBKHM PIAKUM aMiakoM. 3 I[i€l0 METOI B HBOI'O YNPHUCKYIOTh
YaCTUHY amiaKy, SKUW PEUPKYIIOE B PEAKTOp CUHTE3Yy KapOaMiny.

CBixuii kapOamaTHuid po3uunH 3 abcopbepa CO, cniibHO 3
peunpkymooduM nmorokom NHjz 1 BAC nocrynae B HUXKHIO YaCTUHY
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peakTopa CUHTE3y KapOamidy, KyAu BBOJSATH TaKOX Ta30BYy CYyMII
NH; 1 CO; 13 cTpUmiHTr-gucTUWIATOpa. 3a PaXyHOK TeIljla KOHJIeHcAllll
1€i CyMIII MIATPUMYETHCA TEIUIOBUM OallaHC peakTopa.

[[naB cuHTE3y 3 BEPXHBOI YACTHUHU peEaKTOpa KapOamimgy
MOCTYIA€ CaMOIUIMBOM B CTPUIIHT-AUCTUIISTOP, JI€ BIH HArpiBaeThCs
naporo, IKa KOHAEHCY€EThCS.

Yactuny Henpopearoanoro NH; 1 CO, BianapiowTh B MOTOIII
aMiaKy 1 MOBepTalTh B peakTtop. [lnmaB cuHTE3y, 10 3aJUILIMUBCA,
JIPOCENIOETHCS 1 TOCTYIIAE€ HA OCTATOUHY MEPEpPOOKY.

O0’enHaHUil METOA BIJIPI3HAETHCA HACTYIMHUMH XapaKTEPHUMU
0COOIMBOCTAMU. B MOpiBHSAHHI 3 pO3A1IBHUM BUPOOHUIITBOM amiaky 1
KapOaMily BHUKJIOUEHHUM By30s BiaMuBaHHA CO, 3 KOHBEPTOBAHOIO
ra3y 1 BYy30Jl KOHJIEHcCAIlli aMmiaky 3 MPOAYKIIMHOI ra3oBOi Cymilii
miciisl peakTopa CUHTE3y amiaky. Benuka yacTuHa TENjI0TH YTBOPEHHS
KapOaMaTy aMOHII0 YTHII3YEThCA HUISIXOM MONEPEAHBOTO MiAIrPiBY
KOTEJIbHOI KMBWJIBHOI BOAH, IO MPOXOJIUTH MO MIXKTPYOHIM 30HI B
TOMY 5K HampsiMi, MO 1 TNOTIK amiayHOoi Boau. B pe3ynbrari
TEMIIepaTypa  PpEakUiMHOI  CyMIllll  MEPEBUIILYE  TEMIIEPATYPYy
KpucTam3anli kapbamary amoHit0. Bosoruii cuHTe3-ra3 miiaeTbes
O00€3BOAHEHHIO MiJ [I€I0 YaCTUHU amiaKy, PpPELUpKYII0IYoro B
peakTop CHUHTE3y KapOaminy, IO Ja€ €KOHOMito eHeprii. Peaktop
CUHTE3y KapOamigy TMpalloe B aBTOTEpPMIYHUX YyMoOBax. Yepes
BIJICYTHICTh €K30TEPMIYHOI pEeaKilii yTBOPEHHs KapOaMmaTy aMOHIIO 3
CBKOI  CHUPOBUHHM, TEIUIOBHM  OajaHC  peakTopa  IOBHUHEH
HiATPUMYBATHUCS 3aC00aMU 330BHI.

B iHTerpasibHOMY Mponect NPUUHATUN HAWMJAOUUIBHIIINK CIIOCiO
NiJBEICHHS TeIUIa: IoJada TrapA4doi mapu 3 AUCTUISATOpa Oe3Iro-
cepenubo B peaktop. lle mo3Bosisie oOiiitucs 0e3 kapOamaTHOTO
KOHJIEHCATOpa 1 ICTOTHO CHPOCTUTH KOHTYp CHHTE3y KapOaminy,
3BIBILIH WOTO JI0 PEAKTOPA 1 IUCTUIIATOPA.

OnYH 3 OCHOBHUX TEXHOJIOTTIYHUX €JIEMEHTIB IHTETPAJIbHOT CXEM
«CuHam IIpomxerTi»» — HOBUM MPOUEC BUIIICHHS aMiaKy 3 MPOIYK-
MIAHOI CyMIIIl TICHs KOJIOHM CUHTEe3y amiaky. ['a30Buil MOTIK 3
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peakTopa CUHTE3y amiaky mig TucKkoM Omu3bko 12 Mlla
0X010ky10Th 110 40 °C 1 HanmpaBisOTh y BY30J1 a0OCOpOIlii amiaky.
AOcopOI11iI0 3M1HCHIOITh B TEIUNIOOOMIHHUKY 3 MaJal0vyor0 ILIIBKOIO,
B AKOMY Ta3H, 110 MiAIAMalOThCs MO TPYOKaX, KOHTAKTYIOTh 3 HU3X1/-
HOIO TUTIBKOIO PIIMHU — BOAMW a00 c1aboro po3unHy amiaky. Temiory
a0bcopOI1ii BIABOJSATH OXOJIOJKYIOUOIO BOJIOIO 30BHI TpyO. 3aBIsAKHU
e(DeKTUBHOMY OXOJIOJDKYBAHHIO 1 MacOOOMIHY BHUXOAUTH YK€
KOHIIEHTpOBaHU# po3uyuH amiaky (50 % mac. 1 BuIle), a 3aJUIIKOBUN
BMICT amiaky B Tra3ax 3HWXKYyeTbcsd mnpubmuzno g0 0,5 % o06.
IIpomuTHii ra3, HaCUYEHUM BOJOIO, IIOCTYIIA€ B HACTYIIHUU BY30II
OCYIIEHHS.

[Ticnga BuganeHHd NPOJYBHUX ras3iB MPOMHUTHI ra3 3MIIIYIOTh 3
CBIXKOIO a30TOBOJIHEBOIO CYMIIIIIIO 1 MOJAIOTh B pPEreHepaTUBHUI
TETJIOOOMIHHUK, B SIKOMY BIH OXOJIOJKYETHCS BHUCYIICHUM Ta30M JI0
minyc 15. minyc 20 °C. TyT Bennka yacTMHA BOJAM 3 BOJIOTOTO rasy
KOHICHCYEThCS 10 3aIMIIKOBOrO BMicTy 50 Mr/am’, a KOHAEHCAT
BIJIBOJAMTHLCS Y BUTUISIAI PO3YMHY aMiaKy.

[ToTiMm 1o XO0Ay MOTOKY B Tra3 YHOPUCKYIOTh pPIIKUN amiak.
YacTvHa 1BOTO aMiaKy ajaia0aTUYHO BUIAPOBYETHCS, BUKJIMKAIOUU
nojajblle MEPEOXOJIOKEHHS, a PIAKUM amiak, 10 3aJUIIUBCA,
BUIIUISIIOTh BiJ Ta3y B KiHIIEBOMY CE€maparopl; B PIAKOMY amiaky
MICTUTBCSI MPAKTUYHO BCS BOAA, sika Oyia B rasl JI0 YNPHUCKYBaHHS.
3a paXyHOK peryJIloBaHHSI KIJIbKOCTI HAAMIPHOTO aMiaky B KiHIIEBOMY
cernaparopl OJCPXKYIOTh Y Pe3yibTaTi PO3UMHY amMiaky JOCTaTHbOI
KoHIeHTpartii (85—90 % mac.), a 3aJUIIKOBUIA BMICT BOASHOI Iapu Yy
BHCYIICHOMY Tra3i He mepeBuirye 1—3 wmr/maM°. Pimkuii amiak
YVIPUCKYIOTh HE CTUIBKU JJIS OXOJIOPKYBaHHS Ta3y 3a paxyHOK
BUIAPOBYBAHHS aMmiaKy, CKUIbKH JJI1 MPOMUBKH Ta3y PiAKUM aMiakoM
1 abcopOrii ocTaHHIX CiaiAiB BoAu. Yac KOHTAKTy MiX PIIUHONO 1
ra3oM B CHCTEMI OCYIIeHHS oOMexeHo. Ile mgae MOXIUBICTH
NiATPUMYBAaTH Yy BHUCYIIEHOMY rasl 3MICT aMmiaky HM)K4Y€ 3a HacH-
YeHHsI, TOOTO aOcopOIlisi BOAM B1I0YBA€ThCA MIBUIIIE 3a BUIAPOBY-
BaHHsS aMiaky. B pe3ynbTaTi BMICT amiaky B rasi 3poctae Big 0,5 1o
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1,5—2 % 006., mo mnpudHATHE IS HOPMAJIbHOI POOOTH peakTopa
CUHTE3Y aMiaxy.

OTpuMaHuil pO34rH aMiaKy PeKTUPIKYIOTb, MICIS YOTO OJEPKY-
10Th piakui amiak (99,9 %) 1 cnaduii po3uun amiaky (5—10 % mac.).
Sk BXe HarojomryBajocs, B 3'€IHaHIM CXeMi PO3UYUH amiaky
BUKOPUCTOBYIOTH A1 abcopO1ii CO, 3 KOHBEPTOBAHOTO Ta3y.

2.10. ExoHOMiYHI mepeBaru iHTerpajbHOro mpouecy
«Cunam IlpomxeprTi»

Po3poOHUKM Tpollecy YKa3ylOTb Ha HACTYIHI JIOCTOTHCTBA
3'€THAHOI CXEMMU:

- EKOHOMIsl TEIJIOBOI €HEeprii, CHOXXUBAHOI MpPU 3BUYANHOMY
metozi BugaieHHss CO, 3 KOHBEPTOBAHOTO Ta3y;

- EKOHOMIisl TerioBoi 1/ab0 MeXaHIYHOi €Heprii, 10 BUMa-
ra€eThes JUIs BIAAIIEHHA amiaky Bil Nj 1 Hy, siki He mpopearyBanu;

- EeKOHOMIisl MeXaHi4HOi eHeprii Ha cTucHeHHd CO, 10 TUCKY
CUHTE3Y KapOaminy;

- CGKOHOMisl KamiTaJOBKJIAJe€Hb 3a pPaxXyHOK BIJIMOBH BIJl
TpaauuiiiHoro By3ia noriuHaHHs CO, 1 CTymeHs BIIIUJICHHS amiaky
(B KOHTYpi cuHTE3y amiaky), ctucHeHHa CO, 1 kapOamaTHOro
KOHJIeHCaTopa (B KOHTYpl CHUHTE3y KapOaminy). B iHTerpasbHOMy
npoiieci MOTPiOEH TUIbKU MOBITPSIHUN KOMIIPECOP 1 KOMIPECOp IS
CUpPOr0 KOHBEPTOBAHOI'O Tra3y, SIKWMM, 3aBASKH TMOPIBHSHO BHUCOKIM
IYCTHUHI OCTaHHBOI'O B TMOPIBHSIHHI 3 CHUHTE3-Ta30M, MAa€ MEHIIE
CTYIICHIB CTUCHEHHS 1/a00 MEHIIIEe YUCII0 00OPOTIB.

["osioBHUI HEMOJNIK 00'€AHAHHS JBOX IPOIECIB — HEIOCTATHS
eKCIUTyaTallliiHa THYYKICTh TEXHOJOTIYHOTO Mpolecy, O0OyMOBIICHA
CTPOTOI0 3aJICKHICTIO JBOX BUpOOHUUTB. [Ipote, 1 mpu BUPOOHUIITBI
aMiaky 1 kapOaMilly Ha PO3AUIbHUX YCTAaHOBKaX MDXK HUMH ICHYE
NEeBHUI B3ae€MO3B's30K. JliMiCHO, y pa3i NMPUIIMHEHHS BUPOOHUIITBA
aMiaKky HEOOXIJHO 3yNUHATH YCTAHOBKY BHUPOOHHUIITBA KapOaminy,
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yHacaiok BigcyTHOCTI CO,, MO0 BUAUISETHCS HA CTajli OYMIICHHS
KOHBEPTOBAHOTO Ta3y Ha YCTaHOBIII CUHTe3y amiaky. HaBmakwu,
BIIKJIIOUCHHSI YCTAHOBKHM CUHTE3Y KapOaMily HE CIIPUUHMHSIE 32 COO0I0
3YNMUHKY BUPOOHUIITBA aMiaKy 3a HAssBHOCTI BIJIIIOBIAHOTO CKIaLy JJist
OpoayKTy. Y pasi o0'eqHaHHA JBOX MPOLECIB BIAKIIOUEHHS OJIHIN 3
YCTAaHOBOK CIIPUYHMHSIE 32 COOO0 BIJIKJIIFOYEHHS 1HIIIOI yCTaHOBKU. [Ipu
IIbOMY ITOBUHHI BPaXOBYBAaTUCS HACTYITHI YNHHUKHU:

- JIOCBIJ CBIIYUTH MpPO T€, IO CTYIIHb HAIIMHOCTI aMmiayHOl
JiHIL HUX4Ye, HIK CTYHiHb HAAIMHOCTI BUPOOHHUIITBA KapOaminy.
[HIIMMHU clTOBaMu, 3yNMMHKKA B OCHOBHOMY MAaTUMYTh MICIIE B arperarti
aMiaKy; TOMy TOW (pakT, 110 arperar amiaky B IHTErpajbHOMY MPOLEC]
NOB'A3aHUI 3 arperaroM kapoamiay, He OOOB'SI3KOBO O3HA4Ya€ 3HAYHE
3HM>KEHHSI po00Y0i THYYKOCTI;

- Meta oO'€elHaHHS JIBOX YCTaHOBOK TMOJIATa€ HE TUIbKU B
YIOCKOHAJICHH]1 1X, aJie 1 B CHPOIIECHHI MPOIECYy 1 MiABUILECHHS HOro
HAJIMHOCTI 3a PaxXyHOK 3MEHIIEHHS YuCia MalluH 1 amnapariB, LIO0
BXOJSITh B IHTErpalibHy CXeMy BHpPOOHHUIITBA amiaky 1 kapOaminy. B
[IbOMY BiJHOIIEHHI IHTErpajibHa YCTAHOBKA OIbII HajiiiHA, HIXK
PO3JIJIbHE BUPOOHHUIITBO.

Tomy 3 omHoro OOKy, oO'€eqHaHHS BHUPOOHHUIITBA aMiaKy i
KapOamiy Jenio 3HWKYE eKCIUTyaTallliiHy THYYKICTb, OCKUIbKH
yCTaHOBKA OYMIIEHHS KOHBEepTOBaHOro rasy Big CO; € y TOH ke yac
YCTAHOBKOIO CHHTE3Y KapOaminy, sika Ha MEepIIMil MOTJs[ 3HA4YHO
CKJIQJIHIIIIe, HDK 3BHYaliHa YCTAHOBKA OYMILIEHHS KOHBEPTOBAHOTO
razy Big CO,. Ane, 3 1pyroro 00Ky, Take 00'€IHaHHS O3HA4ae OUIbII
BUCOKY TNOTEHI[IMHY HaAllHICTb, OOYMOBJIEHY CIIPOIIEHHSM yCTa-
HOBKM B YacTHHI NIPOIIECIB CHHTE3Y 1 amiaky, 1 kapOamigy Ha 0asi
iHTerpaii. TUIbKUA JOCBIJ MOKaXE, AKIM 3 IUX MPOTHICKHUX €PEKTIiB
MaTuMe O1IBIINMN BIJIMB Ha HAJIWHICTh BCLOIO BUPOOHUIITBA.

EKOHOMIYHICTH 1 MPOCTOTA HOBOI TEXHOJIOTIi, sika po3pobJieHa
1TaiChKOI0 (DipMOLO, 103BOJIIE€ BBAXKATH ii IEPCIIEKTUBHOIO.
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2.11. OcHoOBHI annapaTi Yy BUPOOHMITBI Kapoamiay

Kononna cuntedy kapbamaty (puc. 2.14) € MNOpOXHUCTUM
HUIIHIPOBUM anapatoM 3 CHEpUYHUM JTHUIIEM, BUTOTOBJICHUM 3
BYIJICLIEBOI HU3BKOJIETOBAHOI CTasli; JOTHYHI 3 IJJABOM BHYTPIIIHI
NOBEPXHI amapaTy 3aXHILEH] JIUCTOBUMHU XPOMOHIKEIbMOII10/I€HOBOIO
crtauio X17HI6M3T abo TuraHom.

bararomapoBuii koprnyc BUCOKOro TUCKY (25—30 MIlIa) Buro-
TOBJISIETHCSI 3 JIICTOBOI BYIVICLIEBOI CTajl. BUKOpUCTaHHS TUTaHy $IK
KOPO3IMHUI-CTINKMI MaTtepiajl JI03BOJISIE TMIJABUILIUTA TEMIIEPATypPy
cunte3y a0 200 °C. Jyi1 KOHTPOIIIO 32 CTaHOM (PYTEPOBKH B KOPITYCi
KOJIOHM € OTBOpH, CHOJYYEHI 13 3arajJilbHUM KOJEKTOpOM. PeakiiiiiHa
Maca MOCTylae B KOJOHY Yepe3 HIKHIM ITylep 1 MOCTYNOBO
pPYXa€eTbesl 10 BUXIAHOTO IITYyIIEpa B IUIOCKIA KPUIII; AJIS KPauoro
NepeMillyBaHHs IIJIaBy B HIDKHIM YacTMHI KOJOHM € TpajgyacTi
neperopoaku. ['abapuTu KOJOHM TpU TOTY>KHOCTI — arperaty
1250 /106y (450 Tuc. T/ron.): miamerp 2—2,5 M, Bucora 30—35 M
(06'eM — 110 160 ).

3arajqbHUI BUJ KOJOHM CUHTE3Y KapOamiay HaJlaHo Ha puc. 2.14.

[1naB, 110 yTBOpUBCS B KOJOHI CUHTE3Y, 1110 MICTUTh 30— 31%
kapOaminy, 21—22 % xapbamary amoHnito, 33—34 % HaaMIpHOTO
amiaky 1 16—17 % Boau, npsiMye Ha IBOCTYIIHYACTY JUCTUJIALIIIO.

Crpunep (puc. 2.15) saBisie co00H0 BEPTHUKAIBHHUI KOXKYXO-
TPYOHUI1 TEIJIOOOMIHHUK ILJIIBKOBOTO THUITY, B BEPXHIM YAaCTHHI SKOTO
HaJl TPYOHOO JIOIITKOK BCTAHOBJICHUM PO3MOIiII0BAY MOJa4l peaKiliii-
HOI cyMmilIl B TpyOKy amapary.

PiBHOMIpHICTh HAJIXOMKEHHSI PEAKIIMHOI CcyMilli B TpPyOKH
CTpUIEPY 3a0€3MeUyeThCsl 3a PAXyHOK KaldlOpOBaHMX OTBOPIB, IIO
3HAXOISITHCSl HA KOXKHIM Hacalll TpyOKH CTpHUIIEPY.

B HWXHIA YacTUHI CTpUNEPY BCTAHOBJIEHUN PO3MOIIIIOBAY
TIOKCUYy BYTJICLIO, SIKHM PIBHOMIPHO PO3IOJILISAE JIIOKCUJ BYIJICITIO
no TpyOKaMm amapary 1 B BUIJISIA] IUTIBKU CTIKA€ 10 HU3Y. Y TpyOHOMY
POCTOPi CTpUIlepa BiAOYBA€ThCS PO3KIJIaJaHHs KapOaMaTy Ta BIJITIYB
CBIKMM JIOKCHJ OM BYIJICIIO IPOAYKTIB PO3KJIaJaHHS (amiaky,
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JTIOKCHJ Y BYTJICLIO, BOAU M 1HEPTIB), SIKI MPUAULIIOTHCSA 3 BEPXHbBOI
YaCTUHU CTpUIlEpa B KOHJEHCATOp BHCOKOro Tucky (BT) mus
KOHJICHCAIlll i yTBOPEHHS KapOamary.

Puc. 2.14. 3aranbHuii BUA KOJIOHU CUHTE3y KapOaminy: 1 — mtynep ais
BHUBOJly OOOpPOTHOIO aMiaky; 2 — IITyLEp AJIA BUBOJY piIUHHOI (azu; 3 —
HITYLUEp I BBOAY CBIKOIO amiaky Ta JIOKCHIY BYTJeIo; 4 — KapMaH AJis
TepMomnapu; 5 — mryiep; 6 — peuiTku
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Puc. 2.15. 3araneuauii Bua ctpunepa: 1 — Buxia piaunu; 2 — Bxig COy;
3 — Bumnyck; 4, 5 — BHXIJ KOHJEHcATy; 6 — BXIJ 1HEpPTIB; 7 — BXIJ Mapu;
8 — Bxijx razy; 9 — 3anoOikHa MmeMOpana; 10 — Buxijg razy

Tenno, HeoOXigHE [Ji1 TPOBEACHHS  CTPUIIIHT-IIPOIIECY,
CTBOPIOETHCSI 3a PAxXyHOK KOHJICHCAIlli HACUYEHOi BOJSAHOI Tapu 3
TUCKOM He Ounpiie 2,06 MIla. TemnepaTypHuid pexuM CTpuUIiepa
BILUIMBAE HA MOBHOTY BIJITOHY 3 PO3YMHY KapOaMiay, aMmiaky i 110KCH]T
y BYTJeLo, skl He npopearyBaid. JJisl miABUILICHHSI TEMIIEpaTypu B
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CTpUIEpl, TUCK Tapu B carypaTopi 30UIblIyIOTh. THUCK Mapu B
caTtypaTopi peryjro€eTbCcsi TAKUM YMHOM, 1100 MUiaB, [0 BUXOJAMUTH 13
cTpunepy, MictuB 6—9 % awmiaky, 1 cknagaB npu 100 % HaBan-
taxkeHHi 1,8—2,1 Mlla, ipu 70 % nHaBanTaxkenHi 1,6—1,9 MI]a.

[loBepxHIO TEMIOOOMIHY B  CTpUIIEpl  3MIHIOOTh, TIPH
HEOOXI1JTHOCTI, 3MIHOIO PIBHSI KOHAEHCATy B CTpUmepi. 37IMB KOHJICH-
caTy 3IIMCHIOETbCS a00 3 BEPXHbOI YACTUHU KOHAEHCOPHOIO
IPOCTOPY Yepe3 MEPEMBHY TPyOy, abo uepe3 OJHY 13 JABOX HHUXKUE
pPO3TAIIOBAaHUX TPYO, MOCTAUCHUX 3aIIPHUMU BEHTUISIMHU.

[IpoTUTOKOM 10 PpEaKUifHOI CyMIlll B CTPUIEP MOJAETHCS
TiOKCcH Byriemto 3 TuckoM 14,7—15,1 Mlla, temneparyporo 115—
120 °C 1 o0'emHor0 BuTpaToro He meHin 13000 m*/rog.

Peakiiss poskiagaHHda KapOamMary aMOHIIO €HJIOTEepMivHa.
Tennora, HeoOXigHAa [JIi MPOBEACHHS TNPOIECY PO3KIIAJAHHS
KapOamaTy aMOHiI0, CTBOPIOETHCS 32 paXyHOK KOHJEHCAIlil HAaCUYEHO1
BOASHOI TapH, 10 HAAXOAUTh B MDKTPYOHMH MHPOCTIp CTpUIEPY 3
tuckom 1,6—2,1 MlIla 13 carypaTopa BUCOKOTO TUCKY.

BHacniiok  BIZIHOCHO  HHU3BKOI  TEMIIEpaTypu, 3  SKOIO
nigBoautbess CO, (115—120 °C), TemmepaTypa PIAWHHOI IUIIBKH
3HMKyeThCA 3 180—185 °C no 160—178 °C.

Peakuiiina cymim 13 Ttemmneparyporo He Oumbme 175°C 3
MacOBOI YaCTKOIO KapOamiay He MeHI 54 %, T10KCUIy BYTJICLIO HE
oineme 10 %, amiaky 6—8 %, iHIIE BOAa APOCENIIOETHCS OO THUCKY
0,25—0,35 MIla BuUBOOWUTBCS 3 HWKHBOI YaCTHHHM CTpHUIIEpa Ta
CIPSIMOBYETHCS B PEKTUPIKAIINHY KOJIOHY ISl OCTATOYHOTO PO3KJia-
JaHHS KapOamaTy aMOHIIO.

["azonoaibHa ¢aza, 1m0 yrBopuiiacs Ipu po3KiIagaHHl kapObamaTy
aAMOHIIO 1 CBIKUM JIOKCHUJI BYTJICIIO 13 BEPXHbOI YaCTUHU CTPUIIEPY
BIIBOJASATHCS B KOHJeHcaTop BUcokoro Tucky (BT). B kxonaeHcatop
Yyepes3 1HKEKTOP BUCOKOTO TUCKY MOJAEThCS CBIKUI amiak BiJl HACOCIB
1 ByIJieaMOHIliHa cyMill i3 ckpyOepy Bucokoro Tucky (BT), a Takox
HEBEJIMKA KUIbKICTh PEAKI[IHHOI CyMIIIl 13 KOJOHM CHHTESY.
KinbKkicTh pIIKOro amiaky, IO TOJA€THCS, PETYIIOETHCA TaKUM
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YUHOM, 1100 BIIHOIICHHSI MOJLHUX YAaCTOK aMiaKy, JIOKCHU]TY BYTJICI[O
1 BoM B ra3oBii ¢asi ckiajno BiamosigHo 2,8—3,5 : 1 : 0,4—0,7. [Ipu
TaKOMY CITiBBIJTHOIIIEHHI JOCSTA€THCSI ONTUMAIbLHUM PEXUM POOOTH
YCTAaHOBKH.

Crpurnep BUIOTOBJICHMM 3 BYIVICIIEBOI CTadi, BHYTPIIIHI
NOBEpPXHI SKOro (¢yTrepoBaHl HEpkaBilouow cramwmo. [loBepxHs
teroodminy 1177 m*; miamerp (D) = 2,22 m; H = 11,02 m
MuxtpyOHuii npoctip: tuck (P) = 2,06 MlIla; T = 225 °C. cepeno-
pumie: map. V = 12,45 m°. Tpy6uuit npoctip: tuck (P) = 15,1 Mlla;
T'= 225 °C. cepenosuiie: NH;, po3unn kapbaminy, CO,, 00’em
(V)=14,42 v,

Kosnona pektudikarii (puc. 2.16) — sBisie co000 BEepTUKAIb-
HUW, HWIHAPUYHUNA amapaT, 0 MNPU3HAYEHUW I BiIAIJICHHS
HAJIJTMIIIKOBUX aMIiaKy 1 JIOKCHUJY BYIJICIIO 13 PO3YMHY KapOamify.
Bona cknagaetbes 13 ckpybepy — 1, cemapatopa — 2 1 migirpiB-
Huka — 3. 3anoBHeHHs Hacajakorw «HOPTOH» ckpybepa mo Bcii
BUCOTI 3a0€31euye Kpalliii KOHTaKT ra3oBoi 1 piikoi ¢a3.

KapOamin — kapOamaTHUI PO3YMH HAJIXOJUTHh B KOJOHY 4Uepes3
BEpXHIM IITYyIEp 1 CTIKae 10 HU3Y mo Hacaiaui. [IpotuTtoxkoM uepes
HAcaJKy 3HU3Y Bropy pyxaerbcs razopa (haza, M0 BHAUIAJIACA TPU
pO3KJIaJaHHI kKapOamaTy aMoOHil0 B MigirpiBayi. B miapax Hacajaku
B1IOYBA€THCS MACOTEILUIOOOMIH MiXK IOTOKaMH, IO pPyXaloThCs
HA3yCTp14 OJMH OJTHOMY.

Po3unn kapbamig—~xkapOamMaT, TPOWILIOBIIA HIXKHIA — 1Iap
HACaJKH, MOTpAIUISi€E Ha «IAyXy» TapuIKy 1 MO NEpeNUBHIA JIHII
HAJIXOIUTh B MiAirpiBay (B TpyOHMI mpocCTip ), A€ MIIICPIBAETHCS
napoM mia tuckom 0,3—0,4 Mlla no temnepatrypu 130—140 °C.
[Ticna cenaparopa po3yuH 3 MaCOBOIO YacTKOI KapOaMmigy HE MEHIIE
67 %, amiaky He Ounbie 2,0 %, giokcuay Byrieinto He Outbiie 1,0 %,
oiypery He Ouibiie 0,5 %, ocTaHHA yacTMHA — BOJA, HAAXOIATh B
BaKyyM-BUIIapHUK, JI€ B YMOBax BaKyyMy BiJOyBa€TbCsi BiATOHKa
aMiaKky, JIOKCUAY BYyIJelio 1 mapiB Boau. ['azoBa (aza 13 KOJIOHH
pextudikaili 3 00’€MHOIO YaCTKOIO aMiaky He Oinbiie 38 %, mokcumy
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ByrJento He Ooutbie 52 % (ocTaHHS 4acTHMHA BOJSHA Mapa 1 1HEPTHI
ra3y) HaJXOJWTh B BEPXHIO YaCTHUHY JOJATKOBOTO KOHJEHCATOpa, Je
B1IOYBA€ThCS YAaCTKOBA KOHJCHCAIlS amiaky, JIIOKCHUIY BYTJELIO,
BOJSHOI MapH.

KapGamin-kapOamMaTHHH

PO3YHH :
IazoBa cymim

=

1 Poswm KapOami Ty
N S

3

BoasHa rapa

KoHneHcar

T

Puc. 2.16. Konona pextudikaiii pozunny kapbamigy: 1 — ckpybep 3
Hacagkoro «HOPTOHy; 2 — cenapatop (kumiens); 3 — TpyO4acTuil migirpis-
HUK PO3YUHY KapOamimy

Pextudikarriiina kogona mae aiametp 1600 mm, Bucoty 7200 mwm,
pobounii Tuck 0,3 Mlla, poboua temneparypa 135 °C, cranp mapku
X18HIO0T.

ITpomuBHa kosnoHa (puc. 2.17) miamerpom 1,4 M 1 Bucotoro 7 m
3alIOBHEHA HACAJKOI Yy BHUJI CTaJbHUX KUICIh, Y HUKHIM 4YacTHHI
KOJIOHM BCTAHOBJICHMI HarpiBad 1 MaeTbcs 0apOOTaXKHUU MPUCTPIN.
Tyr 6mu3bko 90 % miokcHay BYTJICHIO TMOTJIMHAETHCA PO3YNHOM
ByriieaMoHiitHuXx conert, iHmi 10 % CO, abcopOyroThCcsl y BEpXHIi
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Puc 2.17. llpomuBHa kosoHa: 1 —
Hacajka; 2 — J0K; 3 — WTyUepu s TEPMO-
napu; 4 — JAPEHaXXHUM ITYILEp; 5 — MTyLep
70 perynsaropa piBHS; 6 — MIOICPIBHUK; 7 —
OapOoTep (pPO3MOAUIBHHK Ta3y); 8 — CKIO
piBHeMipa; 9 — mTynep AJi1 BXOIY PO3UHUHY
ByrjieaMoHiltHUX coinei; 10 — posnoaiibHa
tapinka; 11 — 3mimryBay; 12 — yiana onopHa

yacTuHl KojoHu. Koiona
BUTOTOBJICHA 3 XPOMOHIiKe-
JIEBOI 1 XPOMOHIKENIEMOJ110-
JICHOBO1 cTall. Y BEpXHid
YaCTUHI KOJOHW MiATPUMY-
€THCSI TEMIIEpaTypa B MeXax
45—50 °C, y HWXKHIA —
92—95 °C, THUCK y KOJIOHI
1,6—1,75 MITa.

['panynsuiitHa ycTaHOBKA
CKJIAJIA€ThCS 3 TPaHYJIATOPY
31 3MIHHOIO KOP3WHOIO, SKa
3aKpiIieHa 3a JOMOMOTOI0
OPUTUCKIB Ta IIMYJIbOK Ha
TUTUTI.

['panyssaTop CrosryuyeHui
MEXaHIYHOI TMepeaaveio 3
MOTOP-PEAYKTOPOM. Pe-
MIHHA Tiepejaya 3axullleHa
kokyxom. Ilix wac pobotu
MOTOp-pEyKTOp  obeprae
TPAHYJSATOP 3  YacTOTOIO
66 006/xB. Ha pami Motop-
PEAYKTOPY KPIMUTHCS aepo-
30JIbHUM TE€HEparop, SKUi
NPUCIIYTOBYE JUIsl YTBOPEH-
HSl TMOBITPSIHO-MACTUJIBHOTO
aepo30Ji0, 10 MOJAETHCS B
[NHEBMATUYHUN LIAPUKOBUU
BiOpaTop TPaHyJIsATOPY.
A€po30JIbHUN  TE€HEPaTop
Mae mtynep E ans mig-
BEJICHHSI TIOBITPs (O4MIIe-
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Horo 3 TtuckoM 0,04—0,01 MIla) i nHeBMOKaOemo I IOJAAHHS
aepo30I110 y BiOpaTop.

JIist maBeIeHHS] KOMYHIKAIIN A0 TPaHyJsToOpy nepeadayeHi:

- TeneckoniyHui natpyook (miamerp 100 mm) — moaaya niaBy
KapOaMily B TpaHyJssiToOp;

- wmwryuep I' (miamerp 20,5 MM) — mogava cyxoi Heperpitoi
napu JJis MiAIrpiBy FpaHyIATOPY Mepes] MyCKOM Ta Miciid 3yNUHKH;

- wryuep 1 (miamerp 10,5 MM) — 3’€1HaHHS 3 OJIOKOM >KMB-
JICHHS MOBITPSI 1711 BU3HAYEHHS PIBHS IJ1aBY B KOP3HHI;

- mryuep (miamerp 10,5 mMM) — 3’€IHaHHSA 3 a€PO30JILHUM
TeHEpaTOpoOM IS MOJladyl MACTHUKOBOIO aepo30JI0 Ha IIApUKOBUHI
B1OpaTop.

[TpuHuun aii rpanynsTopy. B ocHOBy nii 00epTOBOro rpaHyiis-
TOpY NOKJAJAEHO 3AaTHICTh CTPyl PIAMHU JAPOOUTUCS HA CTPOro
PIBHOMIpHI KpaIujli Ipyu YTBOPEHHI Ha MOBEPXHI CTPYi MEPIOJUYHUX
OoOpHBIB Ha OJIHAKOBiM BIJICTaHI OJWH BIJ OAHOro. Taki perymispHi
OOpMBM HAaKJIA[IAIOThCA HA CTPYMEHb 3a PAXyHOK MEPIOJIMYHOI 3MIHU
MIBUJKOCTI TeYli IUIaBy MPU PO3MOBCIOHKEHHI Yy TIJIaBl IMITYJIbCIB
TUCKY B1J] BUTIPOMIHIOBaya BIOPOKOJIMBAHb.

Y sgkocTi TeHeparopa BIOPOKOJIMBaHb BUKOPUCTOBYETHCS
MHEBMAaTUYHUN IIAPUKOBUM BIOpaTop, SKUN NpaIloe€ CIUIBHO 3
aepo30JIEBUM T'e€HEpaTOpoM. ['paHynaTop MPOCTHUH MO KOHCTPYKIIIi,
HaAIiHUA y poOOTi, J[JOBTOBIYHMI, Ma€ JAOBTHM mOpodIr Mix
npodUIAKTUYHUMU TIEP10JIaMH.

VYerpiii Ta poboTta TpaHynaTtopy. ['paHynsaTOp CKIQIa€eThCs 3
KOp3UHU 3 nepdOpoOBaHUM JHUIIEM, PO3MNOJALIIOBaYa IJIaBy, 3aKpi-
JIEHUX HA MOPOKHBOMY POTOPI1, SIKUH YKIIaICHUI B MIAMIMITHUKOBOMY
By3Ji. Y BEpXHIH YacTHHI TPAHYJISITOPY MICTUTHCA MHEBMATUYHUI
mIapuKOBU BiOpatop 3 pe3oHaTopoM, OO0’€nHaHUN 31 IITOKOM.
[TiIIIUITHUKOBUM BY30J 3 POTOPOM, PO3MOAUIIOBAYEM IUIABy Ta
KOpP3UHOI0 YKJIaJieHuid Ha kopmyc. Ha poTopi BCTaHOBJIEHUM IIKIiB,
AKUU niepeae o0epTaHHs Ha pOTOP Bil MOTOP-PEIYKTODY.



TexHomnoris kapbaminy 89

['panynsTop mpamoe TakuM 4YuHOM. DUIBTPOBAHMI TJ1aB
NOCTYIae B OOEPTOBUN TpaHyIATOp Kpi3b natpyook. IIpoxomsum
KpIi3b PO3MOAUIIOBAY IIABY, IPUKPIIJIEHOTO O HOPOKHBOIO POTOPY,
IJIaB 3aCHOKOIOETHCS, PIBHOMIPHO PO3MOJIISAETHCS Y KOP3WHI 1y
BUTJISZI JJaMIHAPHUX CTPYMEHIB CTiKa€ 3 OTBOPIB y JIHHUINI B 00’€M
rpaHyJsiiiHol O0amTu. Big MHEBMAaTHYHOIO MIAPUKOBOTO BiOpaTopa
KpI13b IITOK BIOPOKOJIMBAHHSA MEPEAAIOTHCS TUIABY, KWW 3HAXOIUTHCS
B Kop3uHi. Ilpu 1bOMY YTBOPIOIOTBCS IMITYJIbCM THUCKY, SIKi
PO3MOBCIOKYIOTHCS BiJl BUIIPOMIHIOBAaYa JI0 OTBOPIB CTIKAHHS Ta Jauli
Ha CTPYMEHI IUIaBy, CHIPHUAIOYM MOJAPIOHEHHIO CYLUUIBHUX CTPYMEHIB
Ha PIBHOMIPHI Kparui.

IIITOK BUKOHAHWI MOPOXKHIM Ta, KPIM 3arajilbHOr0 3HAYEHHS
(mepenavya BIOPOKOJIMBAaHb), BUKOPUCTOBYETHCS Yy SKOCTI IT €30-
METPUYHOI TPYOKH JUIsi BUMIPIOBAHHSA PIBHS IUIaBYy B TPaHyJsTOPI.
Jlns 3’eqHaHHS MHEBMOKAOEIIO BiJ] BUMIPIOBAJIbHOI CXEMHU CIY>KUTh
MITYLEP Y BEPXHI YaCTUHI IITOKY, @ Y HWXKHIN YaCTHHI, HOTIMOJICHO1
y TUIaB, MAETHCS OTBIP A1aMETPOM 3 MM JIJIsl BUXOLy BUMIPIOBAJIBHOTO
HOBITPAI.

Yerpii Ta poboTa NMHEBMATHUYHOTO IIAPUKOBOIO BiOpartopa.
[IlHeBMATUYHUI LIAPUKOBUN BIOpATOp CKIANAETBCS 3 KOPOYCY 3
NPUBAPEHOI0 KPHUIIKOW. B  KOpIyc BCTaHOBIIOETbCS o00OoOkMa 3
mapukoM. O0oilMa MPUTHUCHYTA y KOpPIIyCl pi3bOOBOIO MPOOKOIO 3
OTBOPOM I BUBEACHHSA NOBITpsA. [Jo Kopmycy 3a J0MOMOroro
OPUTUCKY Ta JABOX IIMWIBOK 3 TallkaMu 3aKpIlILTIOETHCS PE30HATOP.
Jnst  3akpilyieHHs BHUIPOMIHIOBaYa JO BiOpaTopa Ha MPUTHUCKY
nepenbadeHa pizbba M8, B Ky BKPYUYETHCA MPUTUCKHUI TBUHT.
ITyuep iy uTh JIJs1 TOAAHHS MOBITPSIHO-MACTHUIIBHOTO a€pO30JIt0.

Bibparop nmnpamtoe TakuMm 4YuHOM. [loBITpsiHO-MacisHMIA
aepo30Jib BIJ aepO30JIbHOTO TE€HEpPATOpy IMiJ TUCKOM IOCTyHa€e y
BiOpatop. Ilix mi€er0 BUXpPOBOro pyXy MHOBITPS IIAPUK KOTUTHCA IO
OiroBiil HOpikKII O01MMH, TOCATAE KPYTOBOI YaCTOTH, SIKa CHIBIAJAE 3
BJIACHOIO YaCTOTOK PE30HAaTOpa Ta BXOAUTH y pe3oHaHc. CTaOuibHi
KOJMBAaHHS BIOpaTOpy 3 pPE30HAHCHOK 4YaCTOTOK CBIAYUTH PO
HOpMaJIbHY HOT0 poOOTY.
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BiOpatop yKOMIUJIEKTOBAaHUM PE30HATOPOM YAaCTOTH KOJIUBaHb
Ha 450 I'm. Ha upomy poOodomy piana3oHi HaBaHTaxeHb (40—
55 T/ron.) 3aMiHU PE30HATOPY HE BUMATra€eThCA.

['eHepaTop MacCTHUKOBOIO ae€pO30Ji0 (a€pO30JbHUNM TE€HEPATOP)
NPU3HAYCHUN JI1 YTBOPEHHS MOBITPSHO-MACTHJIBHOTO aepo30JIt0 Ta
nojayi Horo B MHEBMAaTUYHMI IIAPUKOBUH BiOpaTop.

VY dKoCTi TpUBOAY, SKUM 00epTa€ KOP3UHY TIpaHyIATOpY,
BUKOPHUCTOBYETHCS IUIAHETapHUKA MoTOop—peaykrop 3MII-40-35,
5-75-120-¥Y3-380B BuroroBnennit nmo TY 2-056-0224821-278-89.
Ha npuBomHOMY KIHIII pEAYKTOpa BCTAaHOBIIOETHCS IIKIB. [lepemaua
00€pTOBOr0 MOMEHTY 3JIIMCHIOETHCS 3a JIONMIOMOIOK) MEXaHIYHOI
nepesaui.

Onuc cxemu moaadi NMoBITPs Ha TrpanyssaTop. [loBiTps 3 3aBoa-
CbKO1 cITi mij TuckoM He menme 0,2 MIla nomaeTscsa Ha BiOpartop, 3
AKOTO MPOXOJUTH MOCTYIOBO KPi3b (PLIBTP MOBITPS, PEAYKTOP THUCKY,
reHepaTop MAacTUKOBOrO aepo3ofto. DinbTp mNpu3HAUYCHUN 1JIs
JOJIATKOBOTO OYHILEHHS TOBITPS BiJ MEXaHIYHUX JIOMIIIOK Ta
KOHJIeHCaTy. PenyKTop Nmpu3HA4YeHW AJis 3HUKEHHS TUCKY TOBITPS
1o 0,04 + 0,01 MIIa.

[Togaya moBITPS HA IITOK JJi1 BUMIPY pIBHS IJIaBY: MOBITPSA
B1IOMPAETHCA 3 CITI MOBITPS MICIIS YOTO MOCTYNAE Yy OJIOK KUBJICHHS
MOBITPS, 32 JIONOMOTOI0 SIKOIO BCTAHOBJIIOETHCS MOTPIOHUN PO3XiA
noBiTps 4 s/roa. ITicas yoro NoBiTps NOCTYIA€E KP13b MOPOKHIM IITOK
y KOp3uHy Tpanyiaropa. CTOBH IJIaBy YTBOPIOE T1APOCTATUYHUN OITip
NOTOKY TMOBITpsl. YUuM BUIIE pIBEHb IUJIABY Y TPaHyISATOpPl, THUM
O1TBIIUN TUCK YTBOPIOETHCS B I’ €30METPUYHIN TPYOITi.

QinpTp MIaBy KapbaMiny. XapakTepuctuka QpuibTpy: 1) KOHCT-
PYKLIs TPSMOTOYHA 3 KOHYCHHUM CITYACTUM (DUIBTPOEIIEMEHTOM;
2) npontyckHa 3aaTHiCTh — 120 T/rox; 3) TOHKICTH (uUIbTpalli —
500 a6o 670 MkM; 4) BUKOHaHHSI — KOPO31MHOCTIMKE.

@1iIbTp BCTAHOBIIOETHCA Y BEPTUKAIBHIM YAaCTHHI 1CHYIOUOTO
TpyOOompoBoAy TmoAadi kKapOamigy B TpaHyJSITOp Ha BHUBEACHHI,
3py4HUH 11 00CiIyroByBaHHs BpyuHy. CrociO KpiIIeHHSI KOpITyCy
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butbTpa 10 TpyOdOIpoBOAY — (hiIaHIIEBU a00 3BapHUM, Y 3aI€KHOCTI
B1J1 0OCTaBHH.

KoncTpykuiss GinpTpy mnependadyae MOXKIUMBICTb HAKOMUYEHHS
BEJIMKO1 KUIBKOCTI (00’€MOM JI0 OJTHOTO JIITPY) HPOAYKTIB 3a0pyj-
HEHHS B HIKHIM 4acThHi QuUIBTPY 1 30€pexKEeHHAM HOMiHAIbHOI
MPOIMYCKHOT 3JaTHOCTI TPaHYJIATOPY, AKa JIOPIBHIOE MAaKCHMAJIbHIMI
oro mpoayKTUBHOCTI. ToMy, BpaxoBylOUM, IO B OCTaHHIA Yac
OUMUILICHHS TPaHyJsATOpa BiJ 3a0pyIHEHb 3A1MCHIOETHCS HE YACTIllIe
OJIHOTO pa3y Ha THXXJEHb, TO MPUIYCTUMA NEPIOJAUYHICTh OUYUILECHHS
¢1pTpy — 1 pa3 Ha micsllb.

QiabTp PO3pPOOJICHUI TaKUM YUHOM, IO JJis 3MIHU (QUIBTPO-
€JIEMEHTY y BUMNAJKY 3a0pyAHEHHSI HEOOXiqHa MIHIMaJIbHa KIJIbKICTb
orieparliii Ta BIJIMOBIHO Yacy.

[le AOCSATHYTO HACTyMHUMHU PIlIEHHAMH: 1) HEBeTUKUMU Trada-
pUTaMH Ta BHUKOPUCTAHHSM 3pYYHUX TalOK KPIIUICHHS KpPUILKU
G1IBTPY, IKUMU KPIIUTHCS OAHOYACHO 1 (PLIBTPOETEMEHT; 2) MPOCTO-
TOIO Ta HAAIMHICTIO (Qikcalili KpUIIKK NOpu po30opui GuUIbTPY;
3) 3py4Huii U1l NpolMBaHHA KOHPIrypamii GpiibTpoeneMeHTy.

OmuH 3 BapiaHTIB TPAHYJSLIAHUX MPUCTPOIB 3 BIALIECHTPOBUM
MOPOKHUCTUM pOo30pU3KyBaueM 300pakeHuil Ha puc. 2.18.

CuctemMa WIKIiBIB JO03BOJSIE TIPU  HEOOXIJHOCTI 3MIHIOBATH
MIBUAKICTb OOepTaHHS po30pu3KyBaia B Mexax 250—450 00./xs.
30ublIeHHsT 4yuciia 00epTiB po30OpuskyBasia 3 250 go 450 00/xB
OPUBOJUTL JI0 3MEHIIEHHS JiamMeTpa TpaHyid npuonuzHo Ha 20 %.
['panynsTop BiALIEHTpOBOrO TUIly (pHUC. 2.18) BUKOHYETHCS 3 HEpKa-
BitOUOi cTaym ¥ obOeptaeThes 13 uvactororo 400—450 06/xB. Ilpu
poOOTI TaKHUX TPaHYISATOPIB OCHOBHE HABAHTAXKEHHSA IO CEIITPi
JOBOAUTHCS HAa BIJIHOCHO HEBEJIMKHN KUIBLEBUNA MPOCTIp, IO
nepedyBae Ha BifcTaHi 4—6 M BiJ OCI TPaHYJSIIIAHOI BeXi, a ii
LHEHTpaJIbHUK 1 OIYHUI 00'€eMU MPAKTUYHO HE MPAIlOI0Th. BHACHIAOK
P13HO1 KyTOBOI IIBUAKOCTI, HABITh Y BUIAJIKy BUKOPUCTAHHS KpAIIUX
BIJILICHTPOBUX TPAHYJIATOPIB, Y BEXKY BUKUAAIOTHCS HEOJHAKOBI IO
pO3Mipax Kparuii IiaBy, Ha OCTUTaHHS i1 (OpMyBaHHS SIKMX MOTPIOH1
pi3HUI Yac 1 pi3Ha BUCOTA BEXI.
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Ilapa § 51ILTaB 4 Kompencar

Puc. 2.18. Tlpuctpiit nns rpany-
JIOBAHHS 3 MOPOKHUCTUM PO30pHU3KY-
BaueM BIIEHTPOBOTO TUIy: 1 — po3-
OpuskyBau; 2 — Bajl; 3 — eJEKTPo-
IBUTYH; 4 — 3MIHOBUK JUIsl MiITPIBY
I1aBy; 5 — MOBITPAHUK; 6 — IITyLEp
JiHIT IepesuBy

Po3pobiieHo cxemy aBTOMa-
TUYHOTO KOHTPOJIIO  3aCMIYEHHS
(G1IBTPIB 1 OTBOPIB PO3MUIIIOBAYA
CTaTUYHOTO  TpaHyjasTOpa, IO
nepeabadae Buaady Oe3nepeps-
HOTO CBITJIOBOTO CHUTHally TIpU
HOpPMaJIbHOMY IUIMHI TIpolecy, a
TaKoXX BHAa4y  O€3MepepBHOIO
CBITJIOBOTO M 3BYKOBOTO CHUTHAaJIIB
Opu BIAXWICHHI pexuMy Ha 15—
25 % BII HOpPMaJIbHOIO 13 BKa-
31BKOIO  KOHKPETHOI  NPUYUHHU
nopyueHHs  (3abutuii  QuUIBTP,
peuriTka po3nuiroBaya).

[TopymieHHsT TEXHOJIOTIYHOTO
peXKUMY B KOXXHOMY pasi CyIpo-
BO/DKYIOTBCS TIAQJIHHSM BUTpaTH
iaBy M, 3aJ€KHO BIJ NPUYUHU
NOPYUIEHHSA, NaAlHHAM 1 MiJBU-
HMIEHHSIM pIBHA [UIaBy Oe3moce-
peIHbO TEpell  PO3MHIIOBAYEM.
Po3pobnena ¥ ocBoeHa B TIpo-
MUCJIOBOCTI CX€Ma aBTOMAaTUYHOTO
KOHTPOJIIO TIpalie3jjaTHa i HajiliHa
B EKCIUlyaTalli. 3amnporoHOBaHO
BJIOCKOHAJICHY KOHCTPYKIIIIO Tpa-
HYJISITOpa PO3IJIABICHUX PEYOBUH,
M0 CKJIAJA€eTbcsi 3 00epTOBOrO

KOHyca 3 neppopOoBaHMMHU CTIHKAMM W MAaTpPyOKOM JJid YBEICHHS
iaBy 3BepXy. Ui rpaHyItoBaHHA IUIaBY aMOHIMHOI CENITPU 3aCTo-
COBYIOTh TPAHYJISITOPU y BUIJIANLI OaTapei TpyO, MOCTa4yeHUX Mapo-
BUMHM COpPOYKAMHU W OTBOpamMu JJisi BUXOAy po3iuaBy. Koiektopu
Oatapei 3'egHaHi 3 BiOpaTopamu, IO CTBOPIOIOTH y TpyOax 300—
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1000 BiOpariii y cekyHay, o 3a0e3neuye OJiep>KaHHS OJHOPIIHHUX
rpanyi. [ns nporo po3miaB HACOCOM MOAAETHCS Yepe3 MiAIrPIBHUK Y
JIB1 pO3TAIlIOBAaHUX y BEPXHiN 4acTUHI Bex1 OaTapei Tpyo.

Po30pu3kyBaHHs TJIaBY Y BEX1 3A1MCHIOETHCS Ye€pe3 Coruia IMij
HaUTAIIKOBUM THCKOM 10 0,3 MH/M: kapOamig — 26 KH/Mz, aMOHIN
mitpar — 0,25 MH/M>. Po30pu3KyBadi MaioThb TPYOKY HOBKHHOIO
150— 200 mMm 3 orBopamu aiamerpom 0,8—1,6 MM, crnpsmMoBaHy
Haropy mijg kyroM 15—60°. Po3miaB BUXOUTH 13 COMIB 31 MIBUIAKICTIO
3—10 wm/c. Ilpu mift MBUAKOCTI MOTIK IJIABY JO BUXOAY 13 COIIIB €
oesnepepBHUM. [loTIM miAg [Ai€l0 CHJI TOBEPXHEBOTO HATATY W
BIIMOBIZIHOI Barv MOTIK PO3MAJA€TbCS Ha Kparuii, 10 NajgarTh y
3yCTPIYHOMY IMOTOI X0J0HOTOo ToBiTps (10—38 °C).

2.12. KepyBaHHSI TeXHOJIOTIYHMM MPOLIECOM
i KOHTPOJIb BUPOOHUIITBA

CknagHuil KOMILUIEKC orepaliii BUpOOHUIITBA KapOamigy MoOxke
OyTH 3IIMCHEHUW 3 JIOTPUMAHHAM ONTUMAIBHOTO TEXHOJIOTIYHOIO
PEXKUMY TUIBKM 3a JIOTIOMOTOK) aBTOMATUYHO JIIOYUX MPHUJIAJIIB.
OnucyBaHi HM)KY€ OCHOBHI CIIOCOOM KOHTPOJIIO 1 pEryJatOBaHHS
HaWBAXXJIUBIIIMX MAapaMETPIB TEXHOJIOTIYHOTO TMPOLIECY OJIEPHKAHHS
KapOaMily 3a CXEMOKI 3 pIIMHHUM PEUUKIOM MOXYTh OyTH
BUKOPHUCTAHI 1 JJIsI iHIIIUX CXEM BUPOOHMIITBA KapOaMiay.

VY OydepHoMy 30ipHUKY PEryIIOETHCS PIBEHb PIIKOTO aMiaky 3a
JOTIOMOIOI0 TOIJIABKOBOT'O BUMIPHHMKA (JATYMK PIBHS) 1 PEryJATOpa,
0 BIUIMBA€E Ha MoAady aMiaky 3 3aBOJACHKOI Mepexi. € CBITIIOBI 1
3BYKOB1 CUTHaJIM, III0 OMOBIIIAIOTH MPO aBapiiiHe MepernoBHEHHS a0o
CIIOPOKHEHHS 301pHUKA.

[lepen momayero piAKoro amiaky 31 30IpHHKA B IUTYHXKEpHI
HACOCU MOro MOMepeaHbO OXOJO/KYIOTh B aMiayHOMY XOJIOAMJIb-
HUKy. [1[00 3amo0irTy 3aKkuMnaHHIO PIAKOrO aMmiaky B TpyOONpoOBOJaX
nepes; HacocaMM, TeMIepaTypa piIKOro amiaky IOBMHHAa OyTH Ha
10—15 °C Hmxkue TeMmneparypu WOro KUIMIHHA HPH JAHOMY THCKY
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(1,2—1,5 MlIIa). V 3B'si3ky 3 uuM y TpyOOIpOBOAl MeEpe.l MIyHKEP-
HUMH HACOCAMU KOHTPOJIKOETHCA 1 PETYIIOETHCS TEMIIEpATypa PiJIKOTOo
aMiaky. 3aJaHhil pEXHUM OXOJIOJPKEHHS aMliaky MiATPUMY€ETbCS
INUISIXOM  PEryJIOBaHHS pIBHA PIAMHA 1 THCKY amiaky, 10
BUIMAPOBYETHCA, Y MIKTPYOHOMY MPOCTOP1 XOJOAWIbHUKA. Perynstop
pIBHS BIUJIMBA€ HA KJamnaH, YCTAHOBJICHUM Ha JIIHII MOJlayl aMiaky B
XOJIONWJIBHUK, a THUCK PEryJIO€TbCS BHUIAPOBYBAHHAM amiaky i
noJavero Moro B 3aBOJICHKY MepexKy abo B abcopOep (IaTYNKOM THUCKY
CIyry€e TMHEBMATUYHUN NUCTaHLIMHUNA MaHoMeTp). Ilpu migBuineHH1
TEMIIEpaTypH PIAKOro aMiaKy Ha BUXO1 3 XOJOAWIbHUKA CIIPAllbOBYE
CBITJIOBA 1 3ByKOBa CUTHaJIi3aIlis.

[lepen mogavero B KOJIOHY CUHTE3Y PIIKUNA amiak MiIrpiBaeThCs
0 3aJlaHOi TeMmIepaTypu, OCTaHHS PETYIIEThCS KIamaHoM Ha
NapomnpoBOJl aMIAYHOTO MiAITPIBHUKA. Y KOMIUIEKT PEryisTopa
TEMIIEpaTypH BXOJIUTh TEPMOIIapa.

3aaHuil peKUM y KOJIOHAX CUHTE3y KapOamigy MiATPUMYIOTh,
3MIHIOIOUM BUTpaTy aMiaky 1 TUCK y KOJIOH1 BIJIIIOBIIHO 10 KOJMBAHb
nonaui ekcrnan3epHoro razy (CO,). TuCK y KOJOHI pPEryirolTh
[UISIXOM 3MIHM KIJIBKOCTI IJIaBY, IO BUXOAUTH 3 KOJOHH CHUHTE3Y.
ABTOMAaTHYHE PETYIIOBaHHS CHIBBIAHOIICHHS KUIBKOCTEH amiaky i
TIOKCUIY BYIJICIIO Tependadae BIUIUB BUXITHOIO CHUTHANy Ha JiHII
CO, Ha BHMKOHAaBUYMM MEXaHI3M pEryJlOYOro KiamnaHa Ha JiHIii
PIIKOro amiaxy.

CurHain perynaropa TUCKY BIUIMBA€ Ha PEryJIOBaJbHUAN KJIAIaH,
YCTAHOBJIEHUM HA JIIHII BUXOAY IUIaBYy 3 KOJOHM CHHTE3Y, 3a
JOTIOMOIOI0 I[bOTO KJIalaHa THUCK 3HMXKYETHCS JI0 TUCKY CHCTEMU
mactwisiiii 1 crynens. IloctiliHa TemmepaTypa B KOJOHI CHUHTE3Y
NIATPUMYETHCS TPU PETYIIOBaHHI TEMIIEpaTypH PIIKOrO0 amMiaKy B
H1ITPIBHUKY.

Y cucremax guctuiAmii 1 1 2 CTymeHsT BCTaHOBIIIOETHCS
NOCTIHA TeMIlepaTypa, BUMIPIOBaHA TEPMONAPOI0 3 PEryIIOI0UUM
OpUCTpoeM. BUKOHaBUMII MeXaHi3M YCTaHOBJIEHUW Ha JiHII mojayi
napu B NIJICPIBHUKU. Y cemapaTopax aBTOMAaTUYHO PETYIIHOETHCS
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pIBEHb pIAMHM 32 JOMNOMOIOI KJalaHa, IO 3MIHIOE KIJIbKICTh
BUXIJTHOTO 3 HBOTO po3urHy KapOaminy. IlocTiiiHui TUCK y cucTemMax
OUCTUJIALIT TIATPUMYETHCS PETYyJIsATOPaMU, BCTAHOBJICHUMHM IICIS
abcopOepiB Ha TPyOOIIPOBOAAX IHEPTHHUX Ta3iB.

Y By3m abcopOiii 1 jgecopOuii rasziB JUCTHIIALIL  TaKOX
aBTOMATUYHO PETYIIOIOTHCA 3aJaHl TUCK 1 TeMmneparypa. Y 30IpHHUKY
pO3YMHY aMOHIMHHMX cojieil 1 B JecopOepl aMmiaky aBTOMAaTUYHO
3a0€3ne4uy€eThCsl MOCTIMHUM PIBEHB PiAVHMU.

JIist perytoBaHHS M0/1a4ul pO3UMHY KapOaMily Ha BUIIAPIOBAHHS
BCTAHOBJICHUI pOTaMeTp, L0 BIUIMBAE Ye€pe3 BTOPUHHUU MpuUiiaj] Ha
perymoBaibHuid  knanaH. IlocTiliHa Temmeparypa y BHUIIApHUX
amapaTtax peryjiro€eTbCs 3MIHOK IMOJayl Mapyu y BUMNAPHUKHU. 3a/aHa
BEJIMYMHA  BaKyyMy Yy  BHUIIAPHUX  amaparax  peryiroeThCs
M1ICMOKTYBaHHSIM aTMOC(EPHOro MOBITPSI.

OngHOYAaCHO 3 aBTOMATUYHUM PETYJIIOBAHHSIM TEXHOJOTIYHOTO
Opolecy 3AIMCHIOETHCS  AHAUNTUYHUNA  KOHTPOJIb  BUPOOHMIITBA
kapOaminy. CucTeMaTUYHO BiAOMPAIOTHCSA MPOOU 3 METOKO KOHTPOJIIO
SKOCTI BHUXIJHOI CHPOBHMHM (amiak 1 JIBOOKHC BYIJICIIO) 1 CKJaay
OPOMIKHUX MNPOJYKTIB (PO3UMHM KapOaMiy HICsl KOJOHU CHUHTE3Y 1
13 cenapartopiB 1 1 2 cTyreHs, aMOHIMHUX coJjiel, kapOamiTy 10 1 micis
BUIAPIOBAHHS, & TAKOXK IMEpe]] KpUCcTali3alieo ado rpaHyIIOBaHHSM 1
1H.). AHaNI3y€eTbCS TAaKOX TOTOBUW MPOAYKT, MEPEBIPAETHCS MHOTroO
BIJIMOBIIHICTh CTAaHAAPTHUM BUMOTraM. J[Jis KOHTPOJIIO BTpAT aMiaky 1
KapOaMily aHaJIi3yIOThCS CTIYHI BOJIU 3 iecOpOepa amiaky.

3anuTaHHs AJIA caMolepeBipKH

1. IT{o € cupoBHHOMO JIsl BUPOOHUIITBA KapOamiry?

2. Ilpu sikuX ymMOBaXx MNPOTIKAE MPOLIEC CUHTEZY?

3. ki dakTopu BILUIMBAIOTH HA TEXHOJIOTTUHUN PEXKUM MPOLIECY
CUHTE3Y?

4. 1o Take TUCTHIIALIISA?
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5. ki iICHYIOTh CXeMU BUPOOHUIITBA KapOaminy?

6. SKi WKIAIKMBI TOMIIIKY ICHYIOTh Y BUPOOHUIITBI KapOaminy,
10 3a0pyAHIOIOTH aTMOochepy?

7. o siBIIsIE COOOIO KCTPUITHT-TIPOIIECH?

8. Po3noBicTy, SIK MPOTIKAE MpoLeC rPaHyJIALil KapOamiy.

9. SIknii OCHOBHMU amapart MpoLecy CUHTE3Y?

10. Onucaty nporiec BUNIAPIOBaHHS y BUNIAPHUX anaparax.
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3. TEXHO.IOI'IS KAJBIIEBOI CEJITPU

3.1. llpu3HayeHHA KAJbUIEBOI CEJITPH

Kanbiiera cemitpa Ca(NOs), BUKOPUCTOBYETHCS IK B TBEPIAOMY
BUTJISA/l, TaK 1 Yy BUIVISAI po34yuHIB. ['paHylboBaHa celiTpa —
O0€3BOJIHE a30THE JI00OPUBO, J1I00pE PO3UYMHSIETHCA Y BOJI, MICTUTH
17,5 % azoty B HiTpaTHii (opmi Ta 24 % kanbwito. ['paHynu CBITIO-
CIporo KoJibopy 3 aiamerpoM 1—4 mm. IlakyeTbcsi TOTOBUI MTPOAYKT B
noynponuieHoBl Mimky Baroto 100, 50 1 25 Kr Ta B makeTH Baroro
1 kr 6e3 moctynmy mnoBiTpsa. Po3umn Ca(NO;), — 0e30apBHUH, 3
KOBTYBaTUM a0O0 CBITJIO-CIpUM 3a0apBJIEHHAM 3 MAacCOBOIO JOJICIO
a30THOKHCIJIOrOo Kajbllito He MeHlIe 40 %. BHeceHHs B IPYHT KaJlbI1ii-
BMICHUX CHOJYK CIpHs€ 30UTBIICHHIO PYXJIUBUX (HOPM Kalblliio,
MiJBUIILYE MIKpOOIOJIOTIYHY 1 (EepMEHTATUBHY AKTHUBHICTh TIPYHTY.
B arpapHoMy komruiekci YKpaiHH CIOCTEpIraeTbCsl TEHACHIIS 0
PO3LIMPEHHS TUIOLI MMiJi KPAIJIMHHUM TOJIMBOM SIK Y 3aXUILIEHOMY, TaK
1 y BIAKPpUTOMY IPYHTaxX 3 BHUKOPUCTAHHS PO3UYMHIB KaJbl1€BOI
CENITpH, HacaMIlepe, sl MiJIKUBIICHHS] OBOUYEBUX KYJIBTYP.

Cdepa Bukopuctands KC B iHIIMX, KpIM arpapHoi, Tally3gX BECh
4ac PO3UIMPIOETHCS, 30KPEMA, IK OCHOBU aHTHUOXKEJIEIHUX CYyMIIIEeH Ta
1HT101TOpIB KOpO31i, 100aBKM B OyAiBEIbHI CyMilll, SIK OJHOIO 13
KOMITOHEHTIB €MYJIbCITHUX BUOYXOBUX PEYOBUH Ta aKyMYJIIOBAJIbHUX
PO3UYUHIB Y XOJOAUIbHIN TEXHIIII.

KoHIIEHTpOBaHI PO3YMHU KaJbII€BOI CEIITPU MOXKYTh BHUKO-
PUCTOBYBATHCS SK BOJOBIAHIMAJIbHUNA AareHT y BUPOOHHUIITBI
KOHIIEHTPOBAHOI HITPATHOI KUCJIOTH.

3.2. CupoBuHa /i1 BUPOOHUITBA KAJbII€EBOI CEJITPH

BupoOHUIITBO KaJbIIIEBOI CEIITpU 0Oa3yeTbcs Ha mepepoOii
KaJIBI[IMBMICHOT CHPOBUHH Ta HITPATHOI KUCJIOTH, B JICIKUX BUIMAJKaX
JOKEPEJIOM a30Ty € HITPO3HI ra3u.
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BUKOPUCTOBYIOTh HEKOHIUEHTPOBAHY HITPaTHY KHUCIOTY, SIKY
BUPOOJIAIOTh HA XIMIYHUX MIANPUEMCTBAX YKpaiHW 3 HACTYIHUMH
nokasHukamu (tadi. 3.1).

Tabnuya 3.1. Tloka3HUKM SIKOCTI HEKOHIIEHTPOBAHOI HITPATHOI KMCJIOTH

. , Hopma i ratynky
HalimeHyBaHHS OKa3HUKIB

Bumoro ITepmioro | dpyroro
1. 30BHIIIHIA BUTIISIA 06e30apBHa ab0 KOBTyBarta pifuHa 0e3
MEXaHIYHUX JTOMIIIOK
2. MacoBa yacTka HITpaTHOI
. P 57,0 66,0 46,0
KUCIIOTH, %, HE MCHIIIE
3. MacoBa 707151 OKCHJIIB a30T
AOI ORCHAIE B30T 0,07 00,1 0,2
(N,Oy), %, He Oinble
4. MacoBa J0J1sl 3aJTUIIKY TICIIs
AOL ST 0,004 0,02 0,05
MIpOKaproBaHHsl, %, HE OUTbIIIE

Y  BUpPOOHMITBI KaJlbIIEBOI CEIITPU CHPOBHHOIO  MOXKE
BukopucroByBatucs BanHsik (CaCQOs;), Heramene BamHo (CaQO) Ta
ramene BanHo (Ca(OH),). Banusk mae nepeBa)kHO OiIuid, CBITJIO-
CIpuH 1 )KOBTYBAaTHUI KOJIip, ajie JOMIIIKA MOKYTh 3a0apBIIOBATH MOTO
B Oypuii, 4epBOHMWH, 3eJieHH abo 4dopHui koibopu. [o ckiamy
KapOOHATHOI YacTWMHU BamHAKY BXOJATh JojomiT CaMg(COs),,
FeCO;5; 1 MnCOj3; (menmn 1 %), HekapOOHATHI JIOMIIIKKA — TJIMHHUCTI
aTIOMOCHJIIKAaTH W MiHEepalid KpeMHe3eMy (oOmali, XalleloH, KBapil),
y HEBEJIUKUX KUIBKOCTSIX OKCHAM, Tiapokcuau i cynbdiau Fe,
Ca;(PO,),, CaSO,4 Ta opraniuHi crionykd. BuHSITKOM € Kpeijna, ska
MICTUTBh 99 % yucroro kanbuuty. Jl0 BanmHAKy NPUNAHATO BiAHOCHTH
NOpOJM 13 BMICTOM KanbUUTy HE MeHI 50 %. 3a XIMIYHUM CKJIaJ0M
BaMHSKHU MOIISIOTh Ha ciM kiaciB A—K. I3 cupoBunu kiaciB A 1 b
OTPUMYIOTh  BIAMOBIJHO JKUpHE (IUIACTUYHE) 1 MICHE MaJlo-
MarHe3iaJibHe BamHo, 13 CUpOBUHU KiaciB B 1 [ — marnesianbhe, 13
cupoBuHM kjaciB /[ 1 E — monmomitoBe, a 3 cupoBuHM kjiacy K —
riApaBiIiyHe BaITHO.
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[Ipyn BUKOpUCTAHHI BalHAKY K KaJbLIMBMICHOI CUPOBUHU JIS
BUPOOHHUIITBA KaJbI[IEBOI CENITPU HEAOJIKOM IIPOIeCYy € Maja
MIBUJIKICTh B3a€MOJIi1 KUCJIOTU 3 BAITHSAKOM, 1110 3HAYHO 301JIBIIYE Yac
OpOBEACHHS Mpouecy. BMicT oOpraHiyHHUX JOMIIIOK Y BalHAKY
NPU3BOAUTL JI0 YTBOPEHHSI CTIMKOI MiHM, SIKY BaXXKO yCyHYTH. lle
noTpeOye BCTAHOBJIEHHSA JOJATKOBOTO TEXHOJOTIYHOrO 0O0JIaJHAHHS
Ta 3aCTOCYBaHHSI PEYOBUH-MIIHOTACHUKIB JJIsi OOpOTHOM 3 miHO0. B
Tabj1. 3.2 HaBeJieH1 BUMOTH JI0 XIMIYHOTO CKJIa/ly BalHSKIB.

Tabauya 3.2 . Bumoru 10 XiMivHOro CKJIaJy BaNHAKIB

Bwmicr, % Mmac.

Kommnoneur
A b B r 10 E K
CaCOs;, He MeHIIIE 92 86 77 72 52 77 | 72
MgCOs, He Ounble 5 6 20 | 20 | 45 | 45 | 8

I'muauncti gomimkwu (SiO, +

3 8 3 8 3 8 20
Al O3 + Fe,03), He OinbIne

Takox OJHUM 13 HEIOJIKIB BUKOPUCTAHHS BAITHSIKY € HasABHICTb
y HbOMY OKCHU/IIB ()epyMy, MaHTaHy, HEPO3UYMHHUX Ta BOJIOPO3UMHHUX
PEYOBUH, KYIPyMY, IICKY 1 BOJIOTH.

OnHuM 13 BUJIB KaJbIIMBMICHOI CHPOBHHM € HeraiieHe ado
noBiTpsine BartHO CaO.

3aJIe’)KHO B1J XIMIYHOrO CKJIaay M yMOB TBepAiHHS, BanHO CaO
IipO3AUISIOTh HA MOBITPSHE, 110 TBEPIE B MOBITPSIHO-CYXUX YMOBAX,
1 rigpaBiiuHe ado (TigpaTHe), IKe TBEP/Il€ HAa MOBITP1 U Y BOJII.

XapakTepUCTUKA Ta CKJaJ OCHOBHUX BHJIIB HETAIlIEHOI'O BaIlHA
HaBejeHa y Taou. 3.3.

Sk KanpLUIMBMICHY CUPOBHHY BUKOPUCTOBYIOTh HETAILIEHE BAITHO
Ca0O. Amxke mnpu IbOMYy HEMAa€ HEJOJIKIB, SKI BHUHUKAIOTH IMpHU
BUKOPHUCTAHHI BalHJIKYy, a caMme, BMICT Yy BalHIKY OpraHIYHUX
JIOMIIIOK, IO MPU3BOJUTH O YTBOPEHHS CTIHKOI IMIHH, SKY Ba)KO
ycyHyTH, Ta BuauieHHs CO,.
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Tabauys 3.3. XapakTepUCTUKA HEraleHoro Ta riJpaTHOro BamHa

Hopma nng Banna, %, mac
HaiimenyBaHHs Heramene .
- ~ . I'gpatne
IMOKa3HHUKAa Kasnbiiese MarsesiiiHe 1 10J10MITOBE

1 2 3 1 2 3 1 2
AxtusHi CaO +
MgO, He MeHie: 90 | 80| 70 85 75 65 67 | 60
0e3 100aBoOK
3 100aBKaMu 65 | 55| — 60 50 - 50 | 40
AxTtuBHH1 MgO,
e Bineme 5 5 5 | 20(40) | 20 (40) | 20 (40) | — -
CO,, ne OubIIIE: 3 5 7 5 2 1 3 5
0e3 100aBoOK
3 100aBKaMH 4 |16 | — 6 9 - 2 4
HengrameHl 3epHa, 7 1111 14 10 15 20 B B
HE OLIbIIe

Ipumimru: 1. B gyxkax Bkazanui Bmict MgO st gomomitoBoro BamHa. 2. CO, y BamHi 3
no0aBKaMM BHU3HAUYaIOTh ra3000'eMHUM MeToJoM. 3. Jlyig KaibIlieBOro BamHa 3-ro raTyHKY,
10 BUKOPUCTOBYETHCS JUIsI TEXHOJIOTTYHMX MOTped, MOMYCKAa€eThCS 3a JOMOBJEHICTIO 31
CIIO’KMBAYEeM BMICT 3€peH, 5Kl He noracuincs He ouibiie 20 %.

TakoX MOXJIMBE BUKOPHCTAHHS Tall€HOrO BallHA, SIKE OTPHU-
MYIOTh ~ OOpOOKOIO  HETalleHOro BalHa BOJIOI0, B3STOIO B
CTEX1OMETPUUOMY CITIBBITHOIIEHHI 32 PEAKIIEIO:

CaO(tB.) + H,O(p) — Ca(OH),(1B.) + 65 xJI>x/M0b. (3.1)

Y TBOprOETHCS TBEPIU po3cunuacTuii mopouok. [Ipu nonaBanHi
BOJIM O1JIbIIIE€ CTEXIOMETPUYHOI KUIBKOCTI OTPUMYIOTh CYCIIEH31I0 —
BaMHsHE MOJIOKO MOTPIOHOT KOHILIEHTpAIIIi.

Bukopuctanua BanHsHoro wmojoka Ca(OH), y skocrti
KQJIBLIIIIBMICHOI CHUPOBUHM € MpPUBAOJIMBUM 4YE€pe3 BIJCYTHICTb
OpraHIYHUX JOMIIIOK Ta MOPIBHAHO HEBEIUKUN BMICT IyCTOI MOPOAU
(Hepomain), micky Ta rauHu. CKiaja 1 BIACTUBOCTI BaITHIHOTO MOJIOKA,
AK€ BHUKOPHUCTOBYETHCSI B COJIOBOMY BHPOOHMIITBI, HABEICHI B
Tabn. 3.4. B cknaal BamHSHOTO MOJIOKA HOPMYIOTHCSI JIOMIIIIKH,
mr/ame: SiO, + Hepo3unHHi B HC1 20—30; R,05 5—38; Mg(OH),.
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BukopucranHs BamHSHOTO MOJIOKA IPHU3BOJUTH JI0 OJep KaHHS
HU3BKO KOHIIEHTpoBaHOTO po3unHy Ca(NOs), (20 %), Ha KOHIIEHTpPY-
BaHHS SKOI0 MOTPiIOHA BEJIMKA 3aTpaTa EHEPropecypcCiB.

3.3. ®i3uKo-XiMiYHi BJACTUBOCTI HITPATY KAJbIiI0
Ta AKICTh KAJbUIEBOI CEJITPH

Kambiit mitpar Ca(NOj), — 0€30apBHI KpUCTAIA 3 KyOI4HOIO
PELIITKOIO TeMIIepaTypa ILIaBieHHs skux 561 °C Ta ryctuna 2,36 r/cm.
Moxe KpucTtajmizyBaTUCS B BUIJISIAI O€3BOJHOI coji abo TiapaTiB
(Tabmn. 3.4).

Tabnuysa 3.4. BnacTuBOCTI HITpAaTy KaJIbIiI0

oo . Temneparypa TemoTa yTBOpeHHS 3 €I€MEHTIB,
Kanp1iit HiTpaT o
maBieHHs, °C k/[x/Monb
Ca(NOs3), 561 940,5
Ca(NOs), - 2H,0 50 1540,33
Ca(NOs),: 3H,0 45 1839,2
Ca(NO3)2 4H20 43 2131,8

[Tpu HarpiBanni Bunie 561 °C 6e3BonHa cuib Ca(NOj), po3kia-
JTA€THCA 3 BUAUICHHSIM KUCHIO 1 YTBOPEHHSIM OKCHIIB KaJIbLIIO 1 a30Ty
3a PEaKIIi€ro:

Ca(NO;), — 1/20, +Ca0 + 2NO, . (3.2)

Kanb11iii HITpaT HaNEXKUTh 10 A0OpPE PO3UYMHHUX Y BOJII pEUOBHUH
1 MOX€ KPHUCTalI3yBaTUCh 13 PI3HOK KUIBKICTIO KpHUCTaNi3aliitHO1
BOAM B 3aJIeKHOCTI Bl TemmepaTypu. B iHTepBai temmepaTyp BiA
minyc 28 °C no minyc 4,7 °C HOro po34MHHICTh 3MEHIIYETHCS Bij
43,9 no 12,5 mac. %, TBepaoro ¢azoro € aia. B iHTepBan temneparyp
B11 0 10 42,7 °C #ioro po3unHHICTh 3pocTtae Bia 50,5 mo 69,7 mac. % 1
B PO3YMHI BiH 3HAXOAUTHCS Yy BHJI UYOTUPHOX BOJHOTO KasbIlIH
HiTpaTty. B inTepBanmi temmneparyp 42,6—51,1 °C koHueHTtparis
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Ca(NOy), cranoButh 70,6—75,2 mac. % Ta BiAMOBIZA€E TPHU TiApaTy
Ca(NO3),- 3H,0O. IIpu Ttemneparypi 50,6 °C Ta KOHIEHTpaIlli
77,0 wmac. % B pO3UMHI 3HAXOAUTHCS  TIIBKM  JUTIIpaT
Ca(NOs),: 2H,0. B inrepBam temneparyp 51,6—151,1 °C ta komn-
nentparii Ca(NO;), 78,1—79,0 mac. % B po3uuHI 3HAXOJIUTHCS
O€3BOJIHMI KaJIbI[IM HITPAT.

OnHOlO 13 BaXJIMBUX BJACTUBOCTEW Kajbliil HITpaTy €
po3unHHICTh 0€3B0HOT coili Ca(NOj3), y BOA1 B MeXax TeMIeparypu
Bi1 minyc 5 °C no 35 °C HaBeneHo B Tab1. 3.5.

Tabauya 3.5. Po3unHHicTh 0€3BOJHOr0 KaJblLii HITPaTy y BOi

. Pozuunnicts coni /100 r HO npu temneparypi, °C
Cime 5 To [5 J10 [15 [20 [25 [30 [35

Ca(NO3), [87,5 1955 (100 |115 [122 129 |138 |150 |170

Cepen TUCKY Hapy BOJAM HaJl HACUYEHUMH PO3UYMHAMU PI3HHUX
coneit (KNOs, (NH4),SO4, NaNO;, NH4NO;, CO(NH,),), HaitHMmK9uii
tuck napu Hag Ca(NOs), - 4H,0, 110 Bka3ye Ha TapHy PO3YUHHICTh Ta
BHUCOKY TIPOCKOIIYHICTh Ta 3JI€KYBAaHICTh TAKOrO J0OpUBA TOMY MpPH
BUPOOHUITBI KaJbLIE€BOI CEMITPU HEOOXITHO OTPUMYBATH OE3BOIHUI
IPOAYKT 3 BMICTOM BOJIOTOCTI J10 2 % BOJIOT'OCTI.

371e)KyBaHICTh €)EKTUBHO YCYBA€THCSI KOHAUIIFOBAHHAM IpaHyJl
OPOAYKTY PI3HUMU pPEUYOBHMHAMH, 30KpeMa OOpOOKOH PO3YMHOM
BYIJICAMOHIMHUX COJIEl, a00 MACISIHUM PO3YMHOM >KUPHUX aMIHIB Yy
kubkocTi 1,0—0,5 % 3 HacTymHUM MPUNYAPIOBAHHSIM CYXUM
JI1aTOMITOM.

B’s3kicth BogsHux po3uuHiB KC npu temneparypi Big 50 °C 1
KoHIeHTpauii y mexax Big 30,55 mo 80 % Ca(NOs),, HaBeaeHa Y
Tao. 3.6.



103

TexHOOoT1s KaJIbLIEBOT CENITPH
Tabauys 3.6. B’s3kictb Boasinux po3unHiB Ca(NO;),, (MIla - ¢)
Temeparypa, °C Konnentparis Ca(NOs),, %

31 40 49 60 70 80
50 1,26 2,05 3,80 — — —
60 — 1,72 3,13 7,73 | 51,29 —
70 0,91 1,45 2,70 6,13 | 35,47 —
80 0,79 1,25 2,26 4,65 | 24,90 —
90 0,69 1,09 1,95 4,09 | 19,32 | 105,62
100 0,61 0,96 1,71 3,71 | 15,43 | 78,04

ITutoma TemnoemHicTh BoAsHUX po3uuHIB Ca(NOj), B Mexax
temrneparypu 21—>51 °C 1 HaBenena B Taou. 3.7.

Tabauys 3.7. [IuToma TemnoeMHicTs Boguux po3uuHiB Ca(NOj3),

Konnentparist Ca(NOs), , mac. %

Temnoemuicte, k/{x/(kr-K)

47,9 2,617
37,8 2,869
26,75 3,179
15,4 3,541
8,4 3,814
4.4 3,979

Tuck mapiB Haj BoaHuMHu po3unmHamMu Ca(NOs), HaBeleHE B
Tadi. 3.8.

Tabauys 3.8. Tuck napiB Haa BoassHuMu podunnamu Ca(NOj),, klla

KonnenTtparris Temnepartypa, °C
Ca(NOs),,mac. % | 70 | 80 | 90 100 110 120 | 130 | 140
50 18,0 | 29,3 | 44,0 | 64,7 97,3 — — | —
55 16,0 | 24,7 | 37,3 | 56,0 85,3 — — | —
60 13,3 { 20,0 | 32,0 | 48,0 73,3 — — | —
65 12,0 | 16,0 | 26,0 | 40,0 613 | 83 | — | —
70 — 1 10,7 | 18,7 | 31,3 50,0 | 69,3 (96,0 | —
75 — | — | 12,0 233 38,0 | 40,0 | 70,0 | 99,0
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B Vkpaini kanelieBa cenitpa BUpoOnseTbess KazeHHUM Ximid-
HUM 3aBojioM «3aps» (M. PyOixue, Jlyranceka o001.) Ta IIpAT
«XiMAauBI310H», M. [JHINPOA3EPKUHCHK Y BUIJISII PO3UMHY Ta TpaHy-
JLOBAHOTO MPOAYKTY (Tadsm. 3.9).

Tabauysa 3.9. lloka3HUKHN AKOCTI KAJIbUIEBOI ceJTiTPH

IToka3zHuku Hopma mapku I
Macosa gactka Ca(NO3),, % 90,0—99,0
MacoBa yacTka a30Ty B Cyxiii pedoBuHi, %, HE MEHIIIE 15,4
Macosa yactka CO(NH,),, %, He Oinblie 1,5
Macoga yactka BojH, % He OuIbIIe:

MeronoM Dimrepa 3,0

METOJIOM BUCYLIYBAaHHS 2,0
Macosa gactka NH4;NOs3, % 0—_8.,0
I'panysnomeTpuyHu CKIIAN:
MacoBa yacTka rpanyn 1—4 mm, %, He MeHIIe 93,0
MacoBa yactka rpanyi Mexie 1 MM, %, He OubIe 7,0
Po3cumuacTicts, % 100,0

I'panynboBaHa kanbliieBa cenitpa Ca(NO;), — rpanynu cde-

puuHOi hopmu 0110r0 a00 CBITIO-CIPOro KOJIBOPY.
3a (13uKO-XIMIYHUMH MTOKa3HUKaMH KaJbl1€BA CENITPAa MOBUHHA
BIIMOBIJIATY HOpPMam, 3a3HauyeHuM y Tad. 3.10.

Tabauys 3.10. @izuko-xiMiuHi BaacTuBocTi rpanyaboBaHoi Ca(NOs),

[TokazHuku 3HaYeHHs
I'yctuHa, F/I[M3 1,6—2,35
HacurHa miTbHICTb, T/qM 0,8—1,2
MitHicTh rpaHyd, KI/TpaHyiy 0,6—35,0
Kyt npuponnoro Haxuiry 34
Temnepatypa mnaBinenss, K 423—783
Temorta po3unHenHs, kJ>/Moinb 73,7
Temnoemuicts mipu 298 K, x{x /(Moib K) 1,5
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3.4. Cioco0u BUPOOHMUTBA KAJIbII€BOI CeJIITPH

Bigomi HacTynHi ciocoOu BUpOOHUIITBA KaJIbII€BOI CENITPU:

npsiMa B3aEMOJIISl Kpelin ad0 BalHSAKY 3 HITPATHOKO KUCIIOTOO;
a0bcopOI1liss HITPO3HUX Ta3iB BalHSHUM MOJIOKOM 3 HACTYIHOIO
1HBEpCI€I0 OTPUMAHUX PO3UMHIB HITPATHOIO KHUCJIOTOK; a30THO-
KUCJIOTHE po3KJajaHHs (ocdariB. 3a UM CIIOCOOOM SIK OCHOBHI
OPOAYKTH OJEPKYIOTh Taki J0oOpHBa, SIK MpEuuIiTar, HiTpodoc ado
HITPO(OCKY; KaJIbII€BA K CETITpa € MOOIYHUM MPOIYKTOM; 2) B3a€EMO-
T OKCUJY Kajbllito 13 aBookcuaoM a3zoty npu 300—400 °C — Tak
3BAHMUM CyXHil CIIOC1O, 110 Ma€ OOMEKEHE 3aCTOCYBAHHS.

3.4.1. Bupoonuymeo Kaavyiceoi cenimpu 3 HimpamHoi
KUC10mu ma 6anHaKy

Cxema BUpPOOHMIITBA KaJIBIIEBOI CENITPU MOKa3zaHa Ha puc. 3.1.
Hitpatna kucnora (40—48 %-—Ba) 3 HamipHOro 0aka caMOIIJIUBOM
HAJIXOJUTh Y PEaKIiiiHy BEeXY 3, 3alOBHEHY BAIlHSIKOM (IIIMaTKH
po3mipom 100—150 mm).

Banusik (Bmict CaCO; 94—97 %) 3aBaHTaxylOTh y BEXY 3a
JIOIIOMOT'OF0 CKIITOBOrO MIAMOMHHUKA. Y HWKHIM YacTUHI BEXl €
KOJIOCHUKOB1 pEIIITKH, Ha $SKI ONHUPAETbCS BamHsK. J[BOOKCHUITY
BYTJICITIO, 1[0 BUAUISETHCS Y BEXK1 BIJICMOKTYETHCS BEHTHJISITOPOM 1,
OpHU3KH, 1110 3aXOIUTIOIOTHCS Ta30M, 3aTPUMYIOThCA B OPU3KOBJIOBIIIO-
Badl 2 1 CTIKalOTh y BIACTIHHMKHA 5 1 6. Y BeXl MIATPUMYETHCS
pO3plIKEHHS B Mexax 15—25 Mm. BoA. c¢T. Kuciuii po3unH Kajbllle-
BOi CEJIITPHU, III0 BUXOJUTH 3 BEXIi, BIJCTOIOETHCA B EMHOCTSIX 5 1 6,
JI€ OCA/IKYIOThCSl YaCTKU MICKY M 1HIII HEPO3YMHHI JoMmimku. Yepes
0a4ok 4 yacTMHA PO3YMHY 3HOBY IOJIA€THCS HA 3POIICHHS peaKIiiiHOI
BEX1, a 1HIIUMN PO3YMH BIJBOJUTHCS HA JOHEHUTpasizalliio B amapar 8.
Jlnst noHenTpaizaiii 3aCTOCOBYIOTh aMmiak a00 BamHO-MyIOHKY. [Ipu
BBE/ICHHI B PO3YMH aMiaKy B KJIbILIIEBINA CENIITP1 YTBOPATHCS JTIOMILIKH
HITpaTy aMOHIIO, 332 MPUCYTHOCTI SIKOTO IMOJETIIYEThCS KpUCTaII3allis
Ca(NOy), 13 miaBy.
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Puc. 3.1. Cxema BUpOOHUIITBA KaJIbL1€BOI CEITPU 3 BAIMHIKY 1 HITPATHOI
KUCIOTH: | — BEHTUJATOp; 2 — OpPU3KOBJIOBIIOBAY; 3 — peakliiiHa Bexa;
4 — mHanipHuii 0ak I KUCIOTO PO3YMHY Kalblii€BOi cemiTpu; 5,6 —
BIJICTINHUKHM KHCIIOTO PO3YMHY KaJblI€BOI CENITPH; 7 — BIAUEHTPOBI HACOCH;
8 — ponenTpanizaTop; 9 — dutbrprpec; 10 — 30ipHUK BiAPLILTPOBAHOTO
po3unHy; 11 — nHamipuwmii 6ak; 12 — Bunapuuil amapat; 13 — BIOBIIOBaY;
14 — GapoMeTpuuHUIA KOHJIEHCATOP; 15 — 301pHUK IUIaBy KalbI[IEBOT CENITPU;
16 — GapoMeTpuyHHi SIKK; 17 — 0XOJOAKYI0U1 BaJblli

Bexi, nonedTpanizaTop, BIICTINHUKY i1 HACOCH BUTOTOBJISIIOTHCS
3 Hep>kaBitouoi ctaini Mmapku X18HIT.

HeliTpanizoBaHi po34MHU KaJIBLIIEBOI CEMITPU 3BUYANHO CHIIBHO
3a0pyJHEH1 JOMIIMIKAMH, 110 MICTSATHCS Y BAMHAKY, BIIJUICHHS SIKMX
NOB'A3aHE 3 BEIMKUMHU TpyAaHoliamu. st (iuabTpyBaHHS B’ SI3KHUX
po3unuHiB Ca(NOs),, MmO yTBOPSATHCS, 3BHYAHHO 3aCTOCOBYIOTH
(G1IbTpIIpecH, X04a IPOJTYKTUBHICTh 1X HEBEJIHKA.

Po3uun, BigdiapTpoBaHui Ha GuUIbTpHpect 9, HAAXOAUTH Y
30ipauk 10 1 jami mojaeTbcss Ha BUMNaproBaHHs. Po3uuH, sSKui
noctynae Ha BunaproBaHHs MicTUTh 49 % Ca(NOs), 1 3 % NHyNO;.
VY BunapHoMy amnapati 12, KOHIIEHTpallisi PO3YMHY MiJBUIIYETHCS 1O
75 % Ca(NOs), . OTpuMaHuii npyu LBOMY IIJIaB KaJblI€BOI CENITPU
HAIPaBJISIIOTh HA KPUCTAII3ALII0, SIKY MOKHA MPOBOJUTH HAa OXOJIO-
JDKYIOUMX Basblsx 17, rpanynsauiiiHux Bexxax ado B amaparax bI'CX.
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OnuuMm 3 HaAWOLIBIIMX HEMOJIKIB ILOro crHoco0y € Mala
MIBUJKICTh PeakKilii, TOOTO 3aTpayvyaeTbCs BITHOCHO BEIUKHUI MIPOMIKOK
qacy JJisl pOo3KJIaly BamHsaKy KUCi0Toro. Lle B CBOIO uepry npu3BOAUTh
10 ToTpeOu OaraToKpaTHOI LUPKYJALIT TPAHCIOPTHOTO PO3YUHY
KaJbIleBO1 cemTpu. OTxe s JOCSITHEHHS 3aJlaHOi KOHIICHTpAIlli B
po3unHi Ca(NO;), 3arpadaeThcsi A0JIATKOBA E€JICKTPOCHEPTIs IS
OUPKYJSLIL PO3UMHY, TAM CAMUM HOTIPIITYIOTHCS] TEXHIKO-€KOHOMIUHI1
MOKAa3HUKU BCHOIO BUPOOHMUIITBA. TakoX ICHYIOTh TPYIHONIl IpHU
OUMILIEHHI TAKWX PO3YMHIB, TaK SIK MPU PO3KJIAJaHHI BAHSAKY BOHU
3a0pyAHIOETBCS PI3SHUMHU JOMIIIKAMU, $IKI TMOTIPIIYIOTh SIKICTh
OPOAYKTY Ta MOXYTh MPU3BOJUTU JO CIIHIOBAHHS Ha PI3HUX
TEXHOJIOTTUHUX CTAIIAX.

3.4.2. Bupoonuymeo Kaavyiceoi cenimpu cnocooom JayHcHoi
aocopoyii HiImpPoO3HUX 2a3i6

[Ipy mnpomMuUBaHHI HITPO3HUX Ta3iB BalHSHUM MOJIOKOM
YTBOPUTHCS JIYT, 110 MICTUTh KajbIlili HITPUT 3 JIOMIIIKOI JESKOI
KUIBKOCTI KaJIbLIiil HITpaTy:

Cﬁ(OH)Q + NO + N02 = Ca(N02)2 + HQO, (33)

2Ca(OH), + 4NO, = Ca(NOs), + Ca(NO,), + 2H,0. (3.4)
AOCopO11iI0 OKCUAIB HITPOT€HY BAIHSIHUM MOJIOKOM (puc 3.2)
IPOBOJSITH y BEXKaX, 3pOLIYBAHUX [UPKYJIIOIOUUM PO3UUHOM, Y IKOMY
H1ITPUMYIOTh HaJIMIIKOBY JY>XHICTH 10 30 r/z[M3, JIOJIAF0OYH 10 HHOT'O
BanasHe Mosoko (100—130 r/am’ Ca0) a6o cyxe BamHO.

Lle no3Bosie ofepKyBaTh KOHIEHTPOBAHIIIMI Jyr. Temneparypa
JyTy, 10 HAJAXOJUTh Ha 3pOIleHHs, nepedyBae B mexkax 30—35 °C. I3
BIIXITHUX HITPO3HUX Ta3iB MpPH JIy>KHIA aOcopOIIli BIOBIIOETHCS HE
MeH 92 % okcuaiB HiTporeny. JIyr, mo BUTiIKae 3 aOCOpOLINHUX
BEXK, MIJIJAETbCS OOpOOIN HITPATHOIO KHUCIOTOK JJIS MEPETBOPECHHS
(1HBepcli) HITPUTY B HITPAT:

3Ca(NO,), + 4HNO; = 3Ca(NO;), + 2H,0 +4NO. (3.5)
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Puc. 3.2. Cxema BHUpPOOHMIITBA KAaJbLII€EBOI CEIITPU METOAOM JIY>KHOI
abcopO11ii HITpo3HUX Ta3iB: 1 — abcopOuiitHa Bexa; 2 — 30IpHUK HITPUT-
HITPATHOTO JIyTy; 3 — BIJLIEHTPOB1 Hacocu; 4 — I1HBEPTOp; 5 — JOHEUTpa-
mizatop; 6 — duibTpnpec; 7 — HamipHud 0adok IS BiAGUIBTPOBAHOIO
po3uuHy; 8§ — BuUIapHI anapatu; 9 — OapoMeTpuU4HUN KoHJeHcaTop; 10 —
30IpHUK YIApEHOr0 PO3YMHY KaylbIleBOi cemiTpu; 11 — 30ipHHK MUIIaBy
KaJIBIIEBOT ceiTpH; 12 — OGapoMeTpuyHUi SIHUK; 13 — 0X0J0/IH1 BasbIl

Okcun wHiTporeny (II), mo BUIUISIETBCA TIpU  1HBEPCI],
NOBEPTalOTh B a0COPOLIMHY CUCTEMY BHUPOOHHUIITBA PO3BEACHOI
(cabkoi) HITpaTHOI KUCIOTH. [HBEpCilO0 MpOBOAATH B amapati 4 mpu
00IrpiBi TOCTPOIO MAPOIO ¥ 3 IHTEHCUBHUM MEPEMILITYBAHHIM PO3UUHY
CTUCHEHHUM MOBITPSIM.

B iHBepTOBaHOMY PO3UMHI 3AJIUIIAETHCA HAJJIMIIOK HITPaTHOI
KHCJIOTH, KWW HEUTpali3yloTh amiakoMm B amapati 5. Ilpu mpomy
YTBOPUTHCS J€AKa KUIBKICTh aMiayHOi CENIITPU, MPUCYTHICTH SAKOI
NO3WTUBHO BIUIMBAE HAa MPOLEC HACTYMHOI KpHUCTai3amii 4Yu
rpa”yfsilii  HiTpaTy Kaibuio. Jami po3uumH QuUIbTpYIOTH Ha
¢inpTpmpect 6, miairpiBarote a0 60—70 °C 1 HanpaBislOTh Ha
yrnaproBaHHsi B OAHO- a00 0araTOKOpIyCHi BHUMIApHIA YCTaHOBII.
3BMYAliHO 3aCTOCOBYIOTH BUIApHI amapaTd BEPTUKAIBLHOIO THUITY 13
BHYTPIIIHBOIO 200 BUHOCHOIO I'PIIOYOI0 KaMEPOIO.
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3a OJHOCTYMIHYACTOK CXEMOK BHUMAapIOBaHHS (OJHOKOPITyCHA
YCTAaHOBKA) yMHaplOBaHHS pPO3YHMHY IPOBOJUTHCS MPU HACTYIHUX

yMOBAaXx:
Tuck rpitouoi napu, klla ...............cccoceeeeeeee. 50
Po3pimxeHHs B araparti, MM. pT. CT. ................ 500
Cxutag po3unHy, 10 HAAXOUTh HA BUMAPKY, Yo
CaNO3)2 vveeiiiiiiiiieeeeereee e eiee e 25
NHANO; o 1,4
CkJuan nijiaBy Ha BUXOJ1 3 anaparta, %
CaNO3)2 voveeiiiie it 82
NHANO; oo 6
TemnepaTypa miaBy Ha BUXo/1 3 anapara, °C ...120
Temmeparypa cokoBoi mapu, °C......................105

VY BUMAAKy 3aCTOCYBaHHSI TPbOXCTYMIHYACTOI CXEMH BUIAPKU
NEepIIniil 1 APYTUil BUNIApH1 arapaTt NpamoTh 0€3yNMUHHO, TPETIH —
nepioanyHo. [lepumii o Xoay po34uMHY BUITAPHHUIA amapaT oOirpiBa-
€Tbcsl CBIXKOIO Taporo (tuck 0,6—0,8 MIla). V 30H1 BUNaproBaHH:
PO3UYMHY THCK COKOBOI napu Moxe ctanoButu 0,15—0,3 MI1a.

VY npyromy BUIIApHOMY amnapaTi BUIIApPIOBaHHS PO3YMHY IPOBO-
IUTHCA TIPU PO3PIIKEHHI (3IMIIKOBUM THUCK Y 30HI BHUIAPIOBAHHS
0,02 MlIla). [dns oOIrpiBy Jpyroro Kopiyca BHUKOPHUCTOBYETHCS
COKOBa Tapa, IO BIIOMPAEThCA 3 MEPIIOr0 BHUIIAPHOIO amapary.
Po3uuH, 1110 BUXOAUTH 13 APYrOro BUIIAPHOIO arapary, 30UpaeTbCs B
OaK 3BiJIKM MOJIA€THCSI HA OCTATOYHE YIAPIOBAHHS B TPETIN BUIIAPHUUN
amapar, 10 Mpauioe mpu po3piaxeHHi 600 MM PT. CT. 1 CBIXKOIO
nopoto, 110 odirpiBaerbes (tTuck 0,6—0,8 MIIa).

[Ipu 3a3HaYE€HOMY PO3PIIKEHHI TEMIIEpaTypa KUIIHHSI PO3UUHY
cTaHoBUTh 07113bKO 110 °C, KOHIIEHTpallis IJIaBy Ha BUXO/1 3 anapara
nocsirae npubau3Ho 85—86 % 3 ypaxyBaHHsM HasBHOCTI NH4NOs;.
[Ipu atmocdepHOMY X TUCKY Takuil po3uuH kunuth npu 150 °C u
KOHIICHTpAIllis TUIaBy Jidile HebaraTo nepeBuurye 79 %.
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[Ipu Takiit Texnonorii Ha 1 T mpoaykty BuTpauyaetbea 0,675 T
HITpaTHOI KucioTH, 0,54 T BanHsky, 0,011 T amiaky, 6u1s 0,9 T napu
(1 MITa) i 35 kBrrox (126 - 10° kJ[x) enekTpoeHeprii.

PexxuMm poOOTH TPHOXKOPIYCHOI BHUIIAPHOI YCTAHOBKH TpU
ylaproBaHHI PO3YMHIB  KaJbII€BOI  CEIITPU  XapaKTEpU3Y€EThCS
HACTYITHUMU MOKa3HuKamu (Tadm. 3.11).

[3 TpeTboro BUMapHOro amapara IulaB 3JIMBalOTh Y €MHICTh 11 1
Jajl TepearTh Ha KPUCTali3allito, 10 31MCHIOETHCA Ha OXOJIOJTHUX
BanbLsIX 13, rpanynaniiinux Bexax ado B anaparax bI'C.

Kpucranizaiis € HaifOUIbII CKJIaJHUM HPOLIECOM Y BUPOOHUIITBI
KaJIBLIIEBOT CeNMTpu. MexaHi3M YTBOPEHHS KPHUCTaJiB KaJblL1€BOI
CENITPH JAOTEINEP HEJOCTATHHO 3'ICOBAHUM.

Tabauya 3.11. Pexxum podOTH TPHOXKOPIYCHOI BUNIAPHOI YCTAHOBKH

[Toxa3zuuku 1-if kopmyc 2-i1 kopIyc 3-i1 kopryc
Konnentpariist po3uuny, %:

Ha BXO/Il B anapar 25 36 60

Ha BUXO/I1 3 armapary 36 60 86

Tuck napu, mlla:

Ipir04oi 0,6 0,15 0,6
COKOBO1 0,15 0,02 0,02
TemnepaTypa KUMiHHS

posunny, °C 118—120 | 78—=80 110—112

CTpyKTypa KpHUCTaIIB COJi, IO YTBOPIOIOTHCSA, OyBa€ pi3HA:
1HOJIl MpH KpUCTadi3alii BUXOASATH TBEP/Il, 11O JIETKO BiAAUISIOTHCA
B1Jl OXOJIOJKYIOUOI IMOBEPXHI arperaTu KPUCTaIiB; B IHIIMX BUIIAJKaAX
YTBOPIOETHCS B SI3KUK CHUPONMONOAIOHMI IUIaB, IO HE 3aCTUTAE y
TBEP1y CKOPUHKY.

HapiTh npu CUIBHOMY II€PEOXOJIOJKEHHI IUIaBYy KaJlbI1€BOI
celmiTpu 1HOAI He BiIOyBaeThcs Kpuctamizamisa. [1[o6 BukimMkatu
KpUCTaJI3alll0, y TJIaB BHOCATH 3aTPaBKy — KPUCTAJIM KaJbLI1€BOI
CEITPH, OJHAK KpHUCTAI3allisl MPU LOMY HE 3aBXJU MNPOXOIUTH
OJIHAKOBO, 1110 B Psi/Il BUIAJKIB MOB'SI3aHE 3 MIHJIMBICTIO TEMIIEpATYypP
TUIaBJIECHHA COJI.
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Benukuit BmimB Ha mnporec kpucrtanizanii Ca(NOs), Mae
aMiayHa celiTpa, Yy MNPUCYTHOCTI fAKOi IIBUIKICTh KpHUCTaIi3aIi
HITPATy KaJblil0 3011blIyeThCS B 1,5—2 pa3u 3 OJHOYACHUM
3HUKEHHSIM Temnepatypu kpuctamizamnii Ha 50 °C. Yum Ouibiie
AMOHIMHO1 CENITPU MICTUThCA B PO3UMHI, THUM Kpalie e
Kpuctamizamis. {1~ HOpMalbHOTO  MPOTIKAHHSA  MPOIIECY
KpUCTaTi3alii KaJbI[i€BOI CEIITPU 3BUYANHO IIJIKOM JOCTaTHHO
npucytHocTi B miaBy 5—6 % NHyNO; Big KiJIbKOCTI HITpATy
kaiplio. OIHaK yCTaHOBJIEHO, IO Ipu BwmicTi 5 % amoHI1iHOI
cemitpu 72 %-BHii IUIaB KaJbLi€BOI cenitpu (ryctuna 1,72 r/em’) Ha
OXOJIOJKYIOUMX BaJIbIIX 30BCIM HE KPUCTAN3YETHCS, TO1 K IJIaB,
mo Mictute 73—82 % Ca(NO;), (rycrmna 1,76—1,88 r/em),
KpuCTali3yeTbesi a00pe, a 83 %-Buil miaB (ryctuHa Oinbiie 1,88
r/cM’) KPUCTAIT3y€ThCS TTIOTAHO.

JoMmimiky HITpaTiB (epyMy U aldlOMiIHIIO Mailke HE MarloTh
BIUIMBY Ha IIBUJKICTh KpHUCTai3alli KajJbli€BOI  CEJITpH,
y IPUCYTHOCTI K CHJIIKATIB 1 HITpaTy HATpil0 1 KpucTamizamis
YCKJIQAHIOETHCS (BUXOATh JUIKI KPUCTAIH, K1 IOTAHO TBEP/IIIOTH).

Kpucranizaiito Kaabli€BOI CeIITpU 3 A00aBKOKW aMOHIHHOI
CENIITPU MPOBOJATH HAa 0XOJOAHUX Bajblsax npu 90 °C, npu upomy
OinblIa YacTHUHA COJI KPUCTANI3ZYETbCA Y BUIUISIAL JUTIIpATy
Ca(NOs), - 2H,0. Temnepatypy IUIaBy B KOPHUTI BajbliB Iij-
TpuMyroTh 0sn3bko 110 °C.

JIns 3MEHIIEHHS TITPOCKOMIYHOCTI KaJlbII€BOI CEJITPH MiCHs
KpHUCTali3alii Ha OXOJIOJKYIOUMX BaJbLsIX MOKHA 3MILIYBaTH ii
3 TigpooOHMMHU peyoBMHAMU (HANPUKIAA, 3 Mapa@iHUCTUM
Ma3yToM, a00 3 KOHJMIIIOWYHMMH J00aBKaMmu). 3MillyBaHHS
OPOBOJATh Y HEBEIUKOMY 00epTOBOMY OapabaHi-3MillyBadi, Kyau
N03YI0Th T1IpoPoOHY 100aBKY.

Ilepen 3aBaHTaXEHHSIM Y Tapy KalbIIEBY CEIITPYy BapTo
oxosiojpkyBatu g0 30 °C, TomMy 1o rapsda cCuUlb CXUJbHA [0
3JIMNIAHHS, 1 1€ TOTIPIIYE 1i CUITYYICTb.
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OXONOMKEHHSI KaJbIIEBOI CENITPU MPOBOJAUTHCS B OapadaHi,
yepes SIKUi MpoJIyBA€ThCA 0XOJI0KeHE MoBITps. [licisa oxonomkeHHs
KaJIbI[l€EBA CEJITpa HAAXOAWTh IO TpPaHCIOPTEPY B MaKyBajbHE
BIIAJICHHS.

[TpoayKT yrmakoBYIOTh Y HarnepoBi ad0 y MOJIETUIICHOBI MIIIKH
MicTKicTIO 40—50 kr. J{ns po3BakyBaHHS 3aCTOCOBYIOTh aBTOMa-
TAYHI Barv, MIIIKKA 3alllABalOTh Ha 3IIMBAJBHUX MAalIMHAX 1
30€piraroTh y 3aKpUTHX CYXUX CKJIagax.

[Tpubnu3Hi BUTpaTHI Koe(ilieHTH Ha 1 T TOBapHOI KaJbI1€BOI
cemitpu, 1o MictuTh 82 % Ca(NO3),:

Po3uuH HiTpaTy KaIbLit0 25 Y%0-BUM, T ..oovvvvenvennnn. 3,3
ITapa (0,6 MIIa), ....ovveiiiiiieie e 2,0
BOMA, M® .o, 75,0
Enextpoenepris, KBT ‘TOA ......ccoovvviviiiiiiiiiii, 23,5
J\Y/ 51100207 0 11 4 AR 20

Sk BigxXim BUpPOOHUIITBA Ha | T cemiTpu YTBOPHOETHCS 1,6 T
apoOBOro KOHJICHCATY.

JlaHuii cnoci0O BUpPOOHHUIITBA KaJbIIEBOI CEITPU HE € JYyXKe
npuBaOauBUM. Lle MOSICHIOETBCS THUM, IO TpPU TaKId TEXHOJOTII
BUPOOHUITBO TepeOyBae y MpsiMii 3al€KHOCTI Bl MONEPEIHBOTO
BUPOOHUIITBA, TOOTO BiJ OTPUMAHHS HITPO3HOro raszy. CKIIAIHICTb
nojiirae ¥ y TOMY, IO HITPO3HUH Ta3 MOBUHEH OyTH BHUCOKOI
KOHIIEHTpallli, HEIOJIKOM IIbOr0 CIOCO0y € TakoX OTpPUMAaHHS
PO3UMHY KaJbII€EBOI CENITPU Majoi KOHIeHTpalli. OTxe po3uuH
NOTPIOHO ymaproBaTH, JJIsI 3a0€3MeUeHHs 3aJaHuX (DI3UKO-XIMIUHHUX
noka3HuKiB. KpiM BHIlIECKa3aHOTr0, JaHA TEXHOJOTisI BUPOOHUIITBA €
HeOe3neyHor0, 00 MPU MPOXOJKEHHI peakilii MOrIMHAHHS BallHSIHUM
MOJIOKOM HITPO3M YTBOPIOETHCS HECTaOIIbHA CIOJYyKAa — HITPUT
kbl Ca(NQO,),, sikuil € BUOYyXOHEOE3ECUHUM.

Po3po0iieHo crocid rpaHy/It0BaHHS KajbII€EBOI CETITPH (a TaKOXK
KapOaMilly ¥ 1HIIMX PEYOBHMH 13 IUIABIB), IO PEKOMEHAYETHCS
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BukopuctoByBaT BI'CX ab0 po30pu3KyBaHHS Kpareib IIaBy y BEXI
B IMOTOILI1 MOBITPAI.

Takox MOXJIMBE OTPUMaHHA TPaHyIbOBAHOTO MPOJIYKTY, 3T1AHO
AKOMY IUUIaB HITpaTy KaJbIil0 PO30PHU3KYIOTh B MOTOLI MOBITPS.
VYnaproBaHHs pO3UKHIB, TPAHYJISLIIO 1 OXOJOKEHHS HITPaTy KalbIIIi0
MOXXHa 3/IMCHIOBATM B OJHOMY amapari 3 KUIUIIYUM [IapoM
Marepiany. 3a KOPJOHOM OCBOEHO CIIOCIO KpHCTami3allii Kpameib
po3unHy Ca(NQO;),, B MOTOII MiHEPAJbHOIO Macja 3 HACTyIHUM
BIIIVICHHSIM TpaHy’I BiJl Macia Ha leHTpudyrax.

OpepxaHHsT KajdbI[id  HITpATy PO3KIAJAHHSIM  HITPATHOIO
KHCJIOTOIO KpEeIn BiAOYBAETHCS 3a PIBHSHHSIM:

CaCO3+2HNO3 —)C3(NO3)2+COQ+HQO+940,5 KI[)K/MOJ'IB . (3 6)

[IIBuAKICTE B3a€EMOAII KHUCJIOTH 3 BaIlHSIKOM Maja, IO 3HAYHO
30UJIBIITY€E Yac MPOBEJCHHS MPOIECY Ta MPU3BOAUTH /10 HEOOX1THOCTI
30UIbILIEHHS Ta0ApUTIB IUPKYJISAIIHHUX BEXK.

Bwmict opraHiyHuX JOMIIIOK Yy BamHSAKY MOPU3BOJIUTH JO
YTBOPEHHSI CTIMKOI TIHU, Ky Baxko ycyHyTth. lle mnorpelye
BCTAHOBJIEHHS JOJATKOBOI'O TEXHOJIONYHOrO OOJIaJHAHHSA Ta 3acTo-
CyBaHHS pPEYOBUH-TIIHOracHUKIB. HasBHICTH B pO3YMHAX MICIIA
HEUTpadizaiii HITpaTy aMOHII0 — PEYOBHMHU TMOPIBHSIHO HECTIMKOI
noTpeOye 3HUKEHHS TEMIIEpaTypy MPHU YMaprOBaHHI, 10 CIOBIJIbHIOE
ned mnpouec. A TNpU  MIABUILECHHI TEMIEpaTypu BHUIIAPIOBAHHS
MoxJirBe po3kianeHHs NHyNOj ta 3akuciieHHS KOHICHCATY.

BupoOHUIITBO KaJIbIIM HITPATY 13 HITPO3HUX Ta3iB 31MCHIOETHCS
Ipy TOTJIMHAHHI BalTHAHUM MOJOKOM KoHIeHTparii 100—130 F/)1M3
XBOCTOBUX HITPO3HUX Ta3iB Micias adbcopOuii BUPOOHUIITB HITPATHOI
KUCJIOTU mif atMocepHum TuckoM. I[lo Mipi NpOXOJKEHHSA Ta3iB
4yepe3 CHUCTEMY MOIIMHAIBHUX CKPYOEpiB, YTBOPIOETHCS JIYT, SIKUUI
MICTUTh HITPUT KaJbIIIO 3 JOMIIIKAMH KaJblli HITpATYy.

YTBOpEHHA  Kajbliil  HITpaTy  OINUCYETHCS  HACTYMHUMU
PIBHSIHHAMM:

Ca(OH)2 + NO+ N02: Ca(N02)2 + 2H20, (3 7)
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2C3(OH)2 + 4N02 = Ca(NO3)2 + CaO\IOz)Q + 2H20 (38)

CriBBiAHOILIEHHS OJIEPKAHOTO HITPUTY A0 HITpATy 3aJI€KUTh Bij
CTYNEHs OKMCHEHHs Tra3y. OnepkaHy peuoBHHY MHigAal0Th iHBEPTY-
BAHHIO HITPATHOIO KHCJIOTOIO 3 METOI TMEPETBOPEHHS KAaJIbIIii
HITPUTY B HITpAT 3a PIBHSIHHSAM pPEaKIii:

3C3(N02)2 + 4HNO3 = Ca(NO3)2 + 2H20 +4NO. (39)

B iuBeproBanomy 25 % po3uuni Ca(NOs;), 3anuimaetbcs Haj-
JIMIIOK HITPaTHOI KUCIIOTH, Ky HEUTPaI3yIOTh aMIakoM, BHACIIAOK
YOro YTBOPIOETHCS MEBHA KIJIBKICTh aMOHINMHOI ceniTpu. [ami po3unH
(GIBTPYIOTh, NIAITPIBAIOTH T MOJAIOTh HA YIAPIOBAHHS, a IMICIIA YOTro
KpUCTA3YIOTh.

Bucoka e(peKkTHBHICTh MOIVIMHAHHS OKCHUAIB a30Ty BalHSHUM
MOJIOKOM JIOCSTA€ThCSl MIPU MPOBEACHHI Mpolecy B 0apOOTaXXKHOMY 1
NiHHOMY pexuMax. OCHOBHUM HEJOJIKOM TaKoOl TE€XHOJIOTil BHPOO-
HUIITBA € AY)KE€ Majla KOHIICHTpAIlld PO3UYMHY KaJbIEBOI CEIITpU
nicis "HedTpamizamii — 20—25 %, 10 Opu3BOAUTE 10 30UIbIICHHS
HABAHTA)KEHHS HA TEXHOJIOT1YHE YCTaTKyBaHHS

Kanbiiii HiTpaT € MOOIYHUM NPOAYKTOM JESIKUX BHUPOOHUITB
dbochopHUX Ta CKIAAHUX TOOPUB IUISIXOM PO3KIaJCHHS MPUPOTHUX
¢docdariB  HITPATHOIO KHUCIOTOWO. HITpaTHOKUCIOTHA mnepepoOKa
(docdatiB ONUCY€ETHCS PIBHAHHSIM:

Ca5(PO4)3F+1 OHNO3:3 H3PO4+5C30\IO3)2 + HF. (3 N O)

Ta CYINPOBOJKYETHCS YTBOPEHHSIM (PTOPUCTOTO BOJHIO, SIKUU Y
BOJIHUX PO3YMHAX COPUYMHIOE MiABUILEHY KOPO3it0 00J1aIHAHHS.
Kanbiiii HITpaT BXOAUTH A0 MPOAYKTY, AKHW € CYMIIIIIIO
HiTpaTiB Ta Mictuth: 81 % NHy4NO;- 5Ca(NOs),- 10H,O, 10 %
Ca(NO3),-2H, 0 1a 9% Ca(NOj3),, mo BIiANOBIAAE HACTYITHOMY
3arasibHOMY ckiany: 79 % Ca(NOs),, 6 % NH4NOs, 15 % H,0.
Kanpiiii ~ HITpaT  OTPUMYIOTH  BHJAUICHHSM  PO3YUHY
Ca(NOs), - 4H,O 13 HITPAaTHOKHUCJIOTHOI BHUTSKKH, Ky OOpOOISIOTH
KaJblliii  kapOoHaTOM, ab0 ¥Oro BOJHOIO CYCIEH3IEI0 IpHU
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temrnepatypi Buiie 20 °C no pH 3—5. Cycnensito nepes BiaaiIeHHIM
ocaay JOJATKOBO OOpPOOJISIOTH JIy’KHUM pEareéHTOM, 0a)kaHO KaJlblIiid
TIPOKCUIOM KOHIeHTpalier 120 r/):[M3 y BUIJIA1 BOJIHOI CyCIEH3Ii
no pH 6—38. KoH1ieHTpaiiisi OTpuMaHOro po34uHy CTAaHOBUTh B MEXKax
35—45 %.

3a 1HIIOK CXEMOK BHJUICHHS KPHUCTAJOTiIpaTy HITparTy
KJIBIII0 13 a30THO(POCHOPHOKUCIOrO PO3YMHY CYIPOBOIKYETHCS
OXOJIO/KEHHSAM, KpUCTaTi3alli€o, BIIIIJIEHHSIM KPUCTaliB 3 MaToy-
HOT'O PO3YMHY, TPOMHUBKOIO HITPATHOI KHCIOTOIO Ta OXOJIOKEHHAM
1o minyc 10 °C. KanblieBy ceniTpy 31 BMICTOM aMOHii HiTpaty 0,5—
60 %, OTpUMYyIOTb 3 HITPATHOKUCIIOTHOI BUTSXKKHA  IIJISIXOM
3MIMCHEHHS CTaHJAPTHUX OIepaliid 3a BHUHSATKOM HeWTpamizalii
3QJIMIIIKOBOI KUCJIOTHOCTI amiakoM 10 aocsirienHst pH 6,1—7.,6.

OcTaHHIM 4acoM MPOBOASATHCA JOCHIIKEHHS IOAO0 OTPUMAaHHS
KaJIbLIiil HITpaTy 13 301IHEHOI BITYM3HSAHOI CHUPOBHHHM HITPATHO-
KHCJIOTHOIO BUTSIKKOIO.

B ycix BuUnajkax BUPOOHUIITBO KajlbIld HITPATY, SIK MOOIYHOIO
OPOJYKTY HITPATHOKUCIOTHOTO po3kiafeHHs (HochOopHOI CUPOBUHHU
BUMAara€ BEJIMKOI KIJbKOCTI IIMPKYJIOIOUUX PO3YMHIB, 30KpeMa
MAaTOYHOTO, PO3YMHY MPOMHUBKU Ta HU3BKHUX TEMIEPATYp KpHUCTai-
3amii — g0 minyc 20 °C, 110 B CBOIO Yepry MPU3BOJUTH J0 BEIMKHUX
eHepro3arpar.

['panynbOBaHy KajblI€BY CEIITPY MOXHA OJEpKaTH 3MIIIY-
BAaHHSIM PO3UYMHY KaJblI€BOI CENITPU 3 KapOaMiJIoM 1 HACTYIHOIO
IpaHyJsLI0 B CylIapUi-TpaHyiasTopi npu temmneparypi 95—I115 °C.
OpepxaHe  TakMM  4YMHOM  a30THE  JOOpHUBO  Ma€  CKJa[
Ca(NO3), - nCO(NH,),. I'panynroBaHa Kajblii€Ba ceiTpa 3 100aBKOIO
KapOaMily Mae€ JesiKli IMepeBarn y TMOPIBHSIHHI 3 KPUCTAIIYHOIO
KaJIBI[IEBOIO CEJIITPOIO, 30KpeMa MiJBUIIECHUNA BMICT a30Ty — 18,2—
33,5 % (3 ypaxyBaHHSAM aMiJIHOTO a30Ty).
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3.5. TexHoJsioriyHa cxema BUPOOHMITBA MOAU(PIKOBAHOI
KaJbLi€BOI ceJIiTpH

[IpyHUIMIIOBA TEXHOJOTIYHA CXE€Ma TaKOro BUPOOHHUIITBA MPE-
CTaBJICHA Ha puc. 3.3.

YacTtuHa po34YMHY, fAK LUPKYJIOYUNA PO34YMH 13 30IpHOI
eMHOCTI 12 10 3akiIbIbOBAaHOMY TpPYOONpPOBOJI, 3a JIONOMOIOKO
HACOCIB HAAXOAUTh Yy MPOMIKHY €MHICTh 17 juisi HaKONUYEHHS
MEBHOIO 3aIacy nepej noaavero nboro po3unHy B anapar 1. Croau x
Opu MEepeMillyBaHHI TMOJAI0Th KOHAEHCAT COKOBOI Mapu 13 CTail
BUIAPIOBAHHS Ta MOBEPTAIOTh BUPOOHMYI CTOKH, 110 YTBOPWJIMCS Ha
pI3HUX CTaaisIX BUPOOHHUITBA 3 PO3paxXyHKy oTpumanHHa 35 %-ro
po3unnHy Ca(NO;),.

ABcopOriiini LIupKysAmi fHmi
Ta OpeHaKHI CTOKH po3unH KC
< 16
* 15
1
E J o 9 o
=
HeramEHej Hirparsa 1\- g ) :
BaITHO < KHCIIOTA a 0 > - Tapa i E
-] =) O =
B mex B ng Kongencar E =
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B [11 o
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] 1 PKC Ha
1 E
TPaHYIAII

[IInam

Puc. 3.3. IlpyHiunoBa TEXHOJOTiYHAa cXeMa BUPOOHUITBA MOIU(DIKO-
BaHOI KaJIBIIEBOI CEMTpHU: | — €MHICTh AJIsI 3MIITyBaHHS; 2 M OyHKep; 3 —
CTpIYKOBHMM A03aTOp; 4 — MApOBUI MIIMH;, 5 — TPUCTPIN TallICHHsS BallHA;
6 — emuictb HNO;; 7 — Heirpanizatop; 8 — duIbTpIipec; 9 — peakTop 3aKuc-
nenHsi; 10 — HakonmuuyBajibHAa €MHICTH, 11 — peakTop BBEIEHHS 100aBKH;

12, 13, 14, 17 — Hakonu4yBaJibHI €MHOCTI; 15, 16 — BumapHi anapatu
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Heramene BamHO CTPIYKOBUM TpaHCHIOPTEpPOM 3 3aBaHTa-
KY€TbCS B JKUBWIBHUN OYHKEp 2, 3BIOKM Yy NOTPIOHINA KIUIBKOCTI
HAJIXOIUTh y KynboBUM MiMH 4. Ilicis 4oro ogHOYAacHO y BamHO-
racHUK 5 nomaeTbes nupkymowouui 35 % pozunn KC 3 anapary 1, Ta
noApiOHEHE HEraileHe BalmHO HAAXOJAWTh Y 3ajJaHId KUIBKOCTI 3
KyJbOBOIO MiIMHA 4, 1€ BIJIOYBA€ThCS TaClHHS BamHa 3 YTBOPEHHSIM
cycrneH3li BamHa KoHieHTpaliero 35%. BHacmijok raciHHs BalHa
B1IOYBa€ThCsl 3pOCTaHHA Temmeparypu po3zuuHy ao 75—98 °C B
3QJIEKHOCTI B1J] KUIBKOCTI JOJIAHOTO BallHA, TaKOX y BaITHOTACHUKY
B1I0YBA€TbCSI YaCTKOBE BUJIAJICHHA HEPO3UMHHUX JOMINIOK (ITICOK,
HEeJI0IIaI).

HitpaTtHa kuciioTa MacoBOrO 4acTkow He MeHi 54,6—56 % 3i
CKJIQJy KHUCIIOT 1I€Xy MOJAEThCS B HAMIPHY €MHICTH 6. J[JIsi BUKIIIO-
YEHHSI MOXKJIMBOCTI TEPEIUBY KHUCIOTH W MIATPUMKHU TOCTIHHOTO
pIBHS HallipHA €MHICTh OOJIaJlHaHA JIIHIEI0 TEpPEeNuBY Ha CKIA,
3 HaIllpHOi €MHOCTI HITpaTHAa KHUCJOTa CaMOILJIMBOM HAJIXOAUTh Y
HeUTpanizarop 7, KyJau TaKOX MOJAEThCA TPAHCIIOPTHUN PO3UMH.

VY HelTpamizatopi B3a€EMOJIS HITPATHOI KHUCIOTH 3 CYCIEHJO-
BaHMM BAallHOM B TPAHCIOPTHOMY PO3YMHI 3M1MCHIOETHCS IO
HACTYIHINA €K30TEPMIUHIN peaKIii:

Ca(OH),+2HNO; = Ca(NO3), + 2H,0 + Q. 3.11)

[Ipu yomy TemmepaTypa peakiiiiiHoi cymiii 3poctae g0 102—
108 °C. Jns miaTpuMKHU TEMIIEpaTypy pO3UHUHY B HEUTpaii3aTopi 7 Ha
piBH1 85°C, Ha OCTAHHBOMY € COPOYKa BOJSTHOI'O OXOJIOKEHHSI, Ky/IH
noAaeTbcsi 00OpOTHA BOJA 3 BOJOOOOPOTHOrO IUKIY (Ha cxemi
HE MIOKa3aH0) 3 TEMIIEpAaTypor0 B JIITHIO Topy He Oinbuie 28 °C,
y 3uMoBui yac He MeHII 5 °C 1 TuckoMm 0,25—0,5 MIla. 3 HeiTpani-
3aTopa 7 pO34MH KaJbI1€BOI CETITPU HATXOAUTh HA (PLIBTPYBAHHSI.

Ha ¢inprpnpeci 8 po3unH QUIBTPYETHCS BiJ HEPOZUYMHHHUX 1
MEXAHIYHUX JOMIIIOK.

lnam micns  QinbTprpecy 3a  JAOMOMOIOK  IIHEKOBOTO
MEXaHI3My BUBAHTAXKYEThCS Ha CTPIUKY TpaHCIOPTEpa W TpaHCIOP-
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TEPOM TOJAEThCA B OyHKep. 3 OyHKepa 0UIaM aBTOMAIIMHOIO
BUBO3UTHCA Ha 3BAJIMIIE CYXUX BIJXOIIB.

[Ticnga ¢iapTpamii po3YMH KaJbIEBOI CENITPU MOAAETHCA B
anapaT 9, ne BiAOyBaeTbCcs BBEACHHS HITPATHOI KHCJIOTH, IO
3abesmneuye aonenTpanizamio CaO ta MgO, K1 MICTATHCSI B PO3UHHI.
Buacniiok jgoHedTpanizaiii 3MEHIIYEThCS KiIbKICTh HEPO3YMHHMX
JOMIIIOK B MPOAYKTI. Jlami MiIKUCIEHUH PO3YMH HAKONMUYYETHCA B
30ipHuKky 10 Ta HampaBisieTbecs B peakTop 11, ne BiibHa KucioTa
HEUTpali3yeThCs BBeAEHHAM no0aBku a0 pH 6,5—7,0. HeliTpanizo-
BaHUI PO34YMH 30MpaeThcs B 30IpHUKY 12, micisi 4Oro 4yacTMHA MOro
e HAa TPUTOTYBaHHS TPAHCHOPTHOIO PO3YMHY, a 1HIIA YacTHHA
BIJIBAHTAXY€ETHCS SIK TOTOBUWA NPOIYKT. 3a HEOOXIJHOCTI PO3YMH
yNaproTh 10 MNOTPIOHOI KOHLEHTpalli HAa BHUMNApHiI YCTaHOBIN 3
NOMNEPEeHIM HAKOMUWYEHHAM B 30ipHUKY 14. Y BumapHux amapartax
[-ro crynens 15 ynaproBaHHs BeIETbCS MPU aTMOCHEPHOMY THUCKY
HAaCUYEHOIO naporo 3 Tuckom 0,9 Ml1a.

VY BunapHux anaparax [-ro cTyrneHs po3unH KaJbI[I€BOI CENITPU
KOHIIEHTpY€eThCa 10 MacoBoi yacTku Ca(NO;s), He meHi 55 % mnpu
temreparypi pozunny 105—115 °C.

3 BUNApHUX amapariB [-ro CTyneHs ymapeHuil po34uH
HAJXOJUTh y BUmapHi anapartu II-ro ctynens 16.

Bunapni anapatu Il-ro crtynens 16 o0IrpiBaloTbCs COKOBOIO
napoto 3 remneparyporo 120 °C, tuckom He O0ub1ie 0,2 MITa. Macosa
YacTKa PO3YMHY Iicisl BUMapHUX amapariB II-ro cTymeHs crtae He
MeHI 65—67 %.

3anuTaHHs A caMolNepeBipKH

1. SIxa cupoBUHA 3aCTOCOBYETHLCS JJIsI BUPOOHUIITBA KAJIbII€BOI
cemitpu?

2. YuM Bipi3HIAETHCS raiieHe BamHo BiJl HETallIeHOro?

3. SIKi iICHYIOTh MPOMMCIIOBI CIOCOOM BUPOOHMIITBA KaJIbIIIE€BOI
cemitpu?
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4. ®i3UKO-XIMIYHI BJACTHUBOCTI TI'PaHyJIbOBAHOI KaJbI1€BOI
CEJITPH.

5. Uum HEeUTpadi3yroTh HAJJIMIIOK HITPATHOI KUCIIOTH Yy BUPOO-
HUIITBI KaJIbI1€BO1 CEIITP1?

6. SIxa poboua Temmeparypa raciHHs BamHa?

7. Un moxere Bu cxeMaTWyHO BiATBOPUTH OCHOBHI TEXHOJIO-
T1YHI CXeMH BUPOOHUIITBA KaJbII€EBOI CETITPU?

8. Hanuiite peakiiito B3a€MO/Iii BaliHa 3 HITPATHOIO KUCJIOTOXO.

9. Slkuii MOKa3HMK MPOLECY HEUTpaizallli € BU3HAYAIbHUM Y
BUPOOHHUIITBI KaJIbIIEBOT CENTPU?
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4. BAPOBHUIITBO AMOHIMHOI CEJIITPHU

4.1. 3acTocyBaHHs 1 AIKICTh AMOHINHOI CeJIITPH

AwmoniitHa cemitpa NHyNO; 3actocoByeTbest sk J00pUBO, a
TaKOXX i1 BHUIOTOBJICHHS BHUOYXOBMX PEYOBUH (AMOHITIB,
IPaHYJITIB), K pEareHT s PO3YMHEHHS IUPKOHIEBUX OOOJIOHOK
TBEJIIB MPU PEreHepallii OMpOMIHEHOro siaepHoro nanusa. IIpoayk-
THUBHICTh MPOMUCIIOBUX arperaTiB 3 BUPOOHUIITBA aMOHIMHOI CENITpU
csrae 450—520 tuc. 1/pik. CBiTOBE BUPOOHUIITBO AMOHIMHOI CENITPH
ckJiasiae 33 MIIH. T/pIK, B TOMY YHCII 25 MJIH. T/p1K aMOHIIHOI CeliTpH
BUCOKO] II[UJILHOCTI.

SIKkicTh aMOHINHOI CeTiTpy MOBUHHA BIJMOBIAATH BUMOTaM, SKI

HaBeaeHo B Ta0. 4.1.

Tabnuysa 4.1. SIkictb roToBoi ceqaitpu no ACTY 7370:2013

[Toka3HUKHU AKOCTI Mapka A Mapra b ratyiicy
BUILIOTO | IEPIIOTO | IPYTrOoro

Bwmict NH4NO3, % mac 98,0 He nopmoBano
Bwmict azory, % mac — 344 344 34,0
Bwmict Bomm, % mac ne outeme | 0,3 0,3 0,3 0,3
pH 10 %-ro BogsiHOrO po3unHy, 5.0 5.0 5.0 5.0
HE MEHIII
I‘I.epOSPII/I{{HI/IX B 10 ‘ﬁ) pPO3UMHI <02 He HopMoBaHo
HITPATHOI KUCJIOTH , %
MacoBa dactka rpanyi, %
Bin 1 1o 3 mm >93 He nHopmoBano
Bin 1 1o 4 mm — 95,0 95,0 95,0
Menm 1 Mmm <4.0 3,0 3,0 4,0
Bingbiie 6 MM 0,0 0,0 0,0 0,0
Miunicts rpanyi, H/rpanyny 5,0 — 7,0 5,0
Po3cumuacTicth, % He MeHII 100 100 100 100
JlobGaBka 111 KOHIMIIIT MarHiii HiTpat
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[Ipu TpancnopTtyBaHHi 1 30epiraHHl aMOHIWHY CEJITpY
o0epiraloTh BiJI HArpiBy, BiJ BIUIMBY IMOJYM s, BIJl 3a0pyJHEHHS
CTOPOHHIMM JIOMIIIIKaMH; 3a00pOHSIEThCA 30epiraTu ii W TpaHCHOp-
TYyBaTH Pa30OM 3 IHIIUMHU PEUOBUHAMHU 1 MaTepiajlaMH.

['oroBa amiauHa ceniTpa CXWibHAa J0 3J€XKyBaHHA. Tomy
OXOJIOJIKEHI TpaHyu Miciasi oOpoOKM B amapaTi 3 KUIUIIYUM LIapOM
HAJIXO/ISTh HA BIAKyBaHHS B MOJIIETHJICHOBI a00 JIaMiHOBaHi MmarnepoBi
MIIIKH, MIIIKH, SIKI IPOCOYEH1 OITYMOM 1 MONEPEIKYIOTh MOTIMHAHHS
BOJIOTH CENITPOro. JJis monepeKeHHs 37eKyBaHHS y PO3UUH HITPATy
aMOHII0 MOXJIMBO J0JIaBaTH MarHii HITpaT, aMOHIN Cynb(]at, TIuHY,
TaJdbK, J1aTOMIT, BepMiKymiT. [[oOaBka HITpaTy MarHiid HITpary
CIpusie 3B'A3yBaHHIO BUIbHOI BOAM IUIABY BHACIIJIOK YTBOPEHHS
kpuctaiorigpary Mg(NOs),- 6H,O. BoHa CcHOBUIBHIOE TMEpexij
moaudikauii II B I i 3a0e3neuye meractabinbHui nepexia [[—IV,
mo 301IblIyEe MILHICT rpaHys. BBeneHHS B IJ1aB HEPO3UMHHUX
PEYOBUH NPUBOAUTH 10 YTBOPEHHS IpaHysl 3 APiOHOKPUCTAIIYHOIO
CTPYKTYpPOIO, MiAIBUIIEHUMHU UIIIIbHICTIO i MILIHICTIO.

3acTocyBaHHS 3aC001B, 110 3HUKYIOTh 3J1€KYBaHICTh MPOAYKTY,
J03BOJIIE 3/IMCHIOBAaTH WOro Oe3TapHe 30epiraHHs W TpaHCIOp-
TYyBaHHSI HACUIIOM.

YucTtuil aMOH1M HITpaT HE YYTJIMBUM J10 yaapiB abo TepTs, ajie 3a
NEBHUX YMOB Ma€ BHUOYXOBI BJIACTMBOCTI. BHacniok 1bOro ioro
BUKOPHUCTOBYIOTh 1 SIK CHPOBHUHY JMJiI BUPOOHHUIITBA aMOHINWHO-
CENTPOBUX BUOYXOBHX peuoBHMH — aMoHITIB (cymimedn NH4NO; 3
JEpPEBHUM OOpOITHOM U I1HIIMMU OpraHIYHUMU MaTepiajamu 3
100aBKOIO HITPOIIPOAYKTIB), aMOHATIB (CYMIIIIEH, 1110 MICTSITh aJTrOMi-
HI€EBUM TMOpOIIOK) 1 1H. BoHuM BHUOyXaloTh TUIbKK BIJl JI€TOHATOPA.
BuOyxu 4ncToi aMOHIMHOI CEIITPU MOXKYTh OYyTH BUKJIMKAaHI
TEPMIYHUM PO3KJIaJaHHSIM COJIi B 3aMKHYTOMY TipocTopi. IIpu 1ibomy
ra3zono/ii0Hi1 mpoaykTu poskiagaHHs (NO,) ciyxaTh KaTajli3aTopamu
NOAAJBIIOT0 PO3KJIaJaHHs, 110 MNPUBOAUTH 10 BUOYXYy. BuoOyxo-
HeoesneuHnictb NH4NO; 3pocTae B IpUCYTHOCTI MIHEPAJIbHUX KUCIIOT
1 JIOMIIIIOK, IO JIETKO OKHUCISIOTHCA (MacTWi ¥ 1H.) 1 3MEHIIY€EThCS
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npu 30UIBIIEHH] BOJOTOCTI coi. Jls 3amoOiraHHs caMOJI0BUIBHOTO
PO3KJIaJaHHs 10 HEl 10JIal0Th cTad11i3aTOpU — PEUOBUHHU, 1110 3B'A3Y-
I0Th HITPaTHY KHCJIOTY, 110 YTBOPIOE MpH po3kiagaHHi, 1 NO, abo
BUAULSIIOTH TTpH B3aeMo/Iii 3 NH4NO; amiak, 1110 HEUTpali3ye HITPATHY
KHCJIOTY W BIJHOBJIIOE OKCHAM a30Ty JO €JIEMEHTapHOro a3oTy.
Crab6imizatopamu € kapoamin (0,05—0,1 % Big Macu CemiTpH),
KaJIbLIii1 i1 Mar"iii kapOOHATH M 1H.

AMoOHiIliHa ceniTpa, 1o MICTUTh O0nu3bko 35 % N, — oxaHe 3
HaOUIbII €(heKTUBHUX a30THUX N00puB. Lle 6e30anacToBe 100PUBO, 1
BapTICTh MIEPEBE3CHHS a30TY, 110 BTPUMYETHCS B HbOMY, HUXKYa, HIXK
miJl yYac IMEpPEeBE3CHHsS I1HIIMX a30THUX J0OpuUB (32 BHUHATKOM
KapOamiay i piaKOro amiaxy).

4.2. CupoBuHA 1J151 BUPOOHMIITBA AMOHIMHOI CeJTIITPH

CHUpOBUMHOIO 111 BUpPOOHMIITBA aMOHIMHOI  CENITpU €
ra3ornojioOHui amiak 1 HEKOHIICHTpOBAaHAa HITpaTHA KHCJIOTa. AMmiak
NH; — ra3 3a HopManbHHX yMOB. 1300 mM° amiaky 3a HOpPMajIbHHX
yMOB BaxuTh 1 Kr. [Ipu atMochepHOMY THCKY amiak OXOJIOJKEHUN 10
minyc 33,4 °C nmepexonuth B piakuii ctaH. KpuTuuna temmneparypa
amiaky nopiBHioe 132 °C, a TemriepaTypa nepexoay amiaky B TBEpAUI
ctan ue Minyc 77,7 °C. TennoeMHiCTh ra30mo/il0HOTO aMmiaky IpH
atMochepHomy Tucky 1 Temmepatypi 0 °C 1,877 xJ[x/(kr °C). Amiak
n00pe PO3UYMHIOETHCS Y BOJAI 13 CTBOPEHHSIM amiadyHOi BOAM 3a
pEaKIIiero

NH; + H,O = NH,OH. 4.4)

AMIaK MOXK€ CTBOPIOBATH HITPAT, aMOHIM Cynb(parT Ta amMOHii
KapOoHaT, xyiopuctuii amoHi, kapOamig (NHyNO;, (NH),SO,,
NH,CL, CO(NH;),).

Ha BiikpuTOMY MOBITpP1 aMOHIaK TOPUTH 32 PEAKIIIEIO

NH; + O, =N, + H,O + 1270 xJIx/MOJIb. 4.5)
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Pigunnmii amiak BianosigHo g0 JIOCT-6221-90 BumyckaroTh
HACTYMHUX TPbOX COPTIB (Ta0I. 4.2).

Tabnuys 4.2. Iloka3HUKHU SIKOCTi PiTMHHOTO0 aMiaky

[Toka3Huku Coptu

BUILUKN | IEpLINN IpYrun
Bwmict NHj, % He MeHII 99,96 99,9 99,6
Bwmict Bonoru, % He OubliIe 0,04 0,1 0.4
JloMirikw, MI/IM°, He Giblue
MacTHJIO 2,0 8,0 8,0
3aJ1130 1,0 2,0 2,0

VY BUPOOHUIITBI aMOHIMHOI CEJIITPU 3aCTOCOBYIOTh Ira30MOA10HUM
aMiak, SIKMii OTPUMYIOTb 3 PIIMHHOIO amiaky Ipyroro copty. B Hbomy
MOY€E MICTHTBCS 10 5 T/AM° aMOHii KapOOHATY, BOJICHb, METAH, aproH
(B cymi g0 1 % wmac.). Pinuanauii amiak 30epiraeTbCsi B TaHKaX €MHICTIO
o 100 M mi TickoM go 1,5 MIla.

Y BUpPOOHUIITBI aMOHINHOI CENITPU BUKOPUCTOBYIOTH HITPATHY
KHUCJIOTY 3 KOHIIEHTpalli€ro Outbiie 45 % (45—58 %), BMICT OKCHUJIIB
a30Ty He noBuHeH nepeBuilyBatu 0,1 %. Y BUpOOHUUTBI aMOHIHHOI
CEeNITPU MOXYTh OYTH BUKOPUCTaHI BIIXOJM aMiayHOTO BUPOOHUIITBA,
HAIIPUKJIAJl, aMiayHa BOJia, TAHKOB1 M MPOAYBHI Ta3u, 1110 BiABOASTHCSA
31 CXOBHMII[ PIJIKOTO amiaky ¥ ojep:KyBaHl MpHU MPOAYBKaxX CHUCTEM
cuHTe3y amiaky. Kpim Toro, y BUpPOOHUITBI aMOHIMHOI CEITPH
BUKOPUCTOBYIOTHCS TAKOK a3y JUCTUIISALIT 3 BAPOOHUIITBA KapOamify.

HexoHlleHTpoBaHa HITpaTHa KHUCJIOTa IIOBMHHA BIJANOBIAATH
HacTynmHUM Bumoram 3rigHo TY:TYYVY 24.1-33968601-001:2008.
(Tabmn. 4.3).

Tabnuysa 4.3. SIkicTh HITPATHOI HEKOHLIEHTPOBAHOI KUCJIOTH

Coptun
IToxa3Huku v v "
BUIIUH TICPIITHIA TPYTHA
Konnentparisst HNOs, % mac, He MeHIII 57 56 47
Bwmict azoT okcuaiB, % Mac, He OLIbIIe 0,07 0,1 0,2
[Tposxapenwuii 3anumniok, % mac, He OUTbIIIe 0,004 0,02 0,05
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KonnieHTpoBaHa HITpaTHa KHCJIOTa IIOBUHHA BiANOBIJIATH
BUMOTaM, K1 HajaH1 B Ta0n. 4.4.

Tabnuysa 4.4. BUMoOru 10 iKOCTi KOHIIEHTPOBAHOI HITPATHOI KHUCJIOTH
3rigno 3 'OCT 701-89

Mapka
[Toxa3zuuku A 5
Konnentparisst HNOs, % mac, He MeHII 98,6 97,5
Bwmict H,SOy4, % Mac, He OLablIIe 0,05 0,06
Bwmict azot okcuaiB B nepepaxyHky Ha N,Oq4, % Mac, 0.2 03
HE OUIbIIIe ’ ’
[Ipo>xapenuii 3anumiok, % mac, He OuIbIIIe 0,014 0,025

JInst TIOMINIIEHHST OKPEMHX BJIACTUBOCTEH HITPaTHOI KHUCIOTH
1HO/I1 3aCTOCOBYIOTh JJ0OaBKH 3 OCHOPUTY Ta JOJIOMITY.

4.3. BiuiuB TeXHOJIOTTYHUX (PAKTOPiIB HA Mpolec
O/IepsKaAHHA CeJIITPH

TexHosoriss BUPOOHUIITBA AMOHIWHOI CENITPU TOJSATaE 'y
HEUTpadizaiili HITPATHOI KHUCJIOTHM ra3onofioHum amiakom. Ilicas
YTBOPEHHS PO3UMHY, 3BUYAIHO 3 KOHIeHTpauieo 83 %, 3aiiBa BojJa
BUIMAPIOETHCS J0 CTaHy PO3IUIABY CENITPH, Y SIKOMY BMICT HITpaTy
aMOHII0 CTaHOBUTH 95—99.5 9% 3anexHO BIA COPTY TOTOBOIO
nponykty. JliA BUKOpPUCTaHHS B SIKOCTI J00puUBa  pO3ILUIAB
IPaHyJIO0Th, CYIIaTh, MPOXOJOIXKYIOTh W MOKPUBAIOTH CIOJIYKAMHU
Ui 3amoOiraHHs 37exyBaHHsA. J[ns 3a0e3nedeHHs MOXKIJIMBOCTI
Oe3TapHMX MepeBe3eHb 1 30€peKEeHHS CTaOUIBLHOCTI KPHUCTAIIYHO1
MoaudIKalli Py TPUBAIOMY CTPOKY 30€piraHHsl B AMOHINHY CENTPYy
BHOCATh Taki J00aBKH, K MarHe3WT, Kalbliil cyabdaT, MpOAYKTH
pO3KJIaJaHHs CyJib(GaTHOI CUPOBUHM HITPATHOK KHUCJIOTOK B KiJb-
kocti g0 0,5 % mac. AmiayHa ceniTpa Mae mpo30pi TIrPOCKOIIYHI
KpUCTAJIA 3 TEMIIepaTyporo miaBieHHs 169,6 °C, ¢popma sSKUX MOXKe
Oytu KyOiuHOIO (B iHTepBani Temmeparyp 125,8—169,6 °C), Terpa-
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roHajapHo0 (B iHTepBaii 84,2—125,8 °C), pomOiuHOIO (B iHTEpBa
16,9—84,2 °C). B kpuctamiuHiii ¢opmi cemiTpa Ma€ UIUIBHICTb
1,725 t/em’, a B pinmuHoMmy crami 1,414 r/cM’ mpu Temmepatypi
220 °C, ta 1,436 t/em® — mpu 170 °C. Ipu $hazoBOMy mepeTBOpeHHI
CIIOCTEPITaeThCs 3MiHA IIUIBHOCTI cemTpu. TerioBuit epekT po3KiaaaH-
HSl CEJIITPU Ha a30T, BOJSHY Mapy 1 KUceHb AOpiBHIOE 112,6 kJ[/MOb.
Temmneparypa poskiagands T1pu arMmochepHoMy TucKy 210 °C.
AMOHII HiTpaT 100pe po3unHenuit y Boji. [Ipu temneparypi 100 °C
po3uuHHICTh JopiBHIOE 1000 % wmac. [Ipu BunmapoByBaHHI BoOJjoOra
BIJIAJIIETHCS  MPAKTUYHO TOBHICTIO. [IpyM BiAHOCHOI BOJIOTOCTI
noBIiTpst Outkill K 60 % amMOHIN HITpAT MOYMHAE MOTJIMHATH BOJIOTY.
HoOaBka 1,2 % wmarHiii HITpaTy NOHUXKYE TITPOCKOMIYHY TOYKY
NH4NO; na 8—12 % npu oaHOYACHOMY IIIJIBUILEHHI MIBUIKOCTI
BOJOTOTIMHAHHS.

[Tpu narpiBanHi Buiie 110 °C aMoHIi HITpAT PO3KIIAAETHCS HA
aMiak ¥ HITpaTHY KUCIIOTY:

NH,NO; — NH; (r.) + HNO; (r.) — 1744 kJlx.  (4.1)

[IBuaKICTh IIi€] peakilli HeBEJIMKa, BOHA 3aJICKUTh BiJl TEMIIE-
patypu, 1, Hanpukiaa, npu 165 °C BTpara macu 3a 100y HE mepe-
Bumye 6 %. Bosora culb NiAJA€TbCs  OUIbIIE 1HTEHCUBHOMY
TEPMIYHOMY PO3I1ajly, TOMY 1[0 HACUYEHUM PO3UHH, 1[0 BTPUMYETHCS
B HIii, IPY HArpiBaHHI PO3KJIANA€THCS IMIBUAIIE, HIK TBEPJIa CLIIb.

ITpu 200—270 °C i1e 1HTEHCUBHE PO3KJIaIaHHS 110 PEaKIIii:

NH4NO3 — NQO (1") + 2H20 (1") + 36,8 KI[)K (42)

AMOHIM HITpaT MOXE MIATPUMYBATH TOPIHHS, TOMY IO TpHU
MiBUIIIEHUX TeMIlepaTypax BiH € OKHCHIOBaueM. [Ipu mBuakomy
HarpiBanHi 10 400—500 °C BinOyBaeThCs pO3KIaJaHHS 3 BUOYXOM 32
peaKIIi€lo:

NH4,NO; — N+ 2H,0+ 0,50, + 118 x/Ix. 4.3)

[TpakTuHo BUOyxoHeOe3neuHa temmneparypa 300 °C.
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BubOyxoBa HeOe3neka ceniTpu 3pOoCTa€ y MPUCYTHOCTI MiHE-
pajdbHUX KUCIOT, MacTwil. KapOamia, kanblliii 1 MarHii kapOoHATH
CTaOUII3yIOTh CEITPY.

Opnep>xaHHsL HITpPATy aMOHII0 B TMPOMUCIOBOCTI 3A1HCHIOIOTH
NOTJIMHAHHAM aMIaKy HITPaTHOI KUCIIOTOIO 32 PEAKIIIED

NH;(r) + HNOjs (p) = NH4NO;s (1B) + 144.9 x/Ix. 4.4)

Ha npakTtuni HitpaTHa kuciota Mictutb 40—353 % Bogu. Tomy
CTBOPEHUN PO3YMH HITpaTy aMOHIIO MIJJAI0Th BUIAPIOBAHHIO, 1100
OJIepaTu TBEPJly peuoBHHY. [ IHOTO AOLIIBHO BUKOPUCTOBYBATH
TEIJIOTY HEUTpaJizaliii, sk 11 BUJIHO 3 puc. 4.1.

100
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70 /|
7 e o
60 ‘///,,---“J,>
s0
44 48 52 56 60 o4
KoHLIeHTpaL[iA HITPaTHOI KHCIOTH, %% pMac

Jons HITpaTy aMOHI0, % Mac.

Puc. 4.1. 3anexnicts nom NH4sNO; B onepkyBaHOMY pO34yMHI Bl KOH-
HeHTpalii BuxigqHoi kucaotu npu 70 °C npu BUKOPUCTaHHI TEII0TH peakiii (1)
Ta 0e3 BUKOpUCTaHHS ii (2)

[Iporiec HeHTpamizalli HITpATHOI KHUCIOTH amiakoMm Bij0yBa-
€THCS 3 BHUJAJICHHSAM TEIUIOTH, $Ka 3aJCKUTh BIJ KOHILEHTpaIli
HITPATHOI KHCJIOTH, TOOTO TEIjoTa THUM OljJbllle, 4YUM OlIbIe
KOHIIEHTpallisl KUCJIOTH (puc. 4.2).
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Puc. 4.2. 3anexHicTb TEIJIOTH HeWTpamizaiii aMOHIHHOI CeNiTpu BiJ
KOHIICHTpAIlii HITPATHOI KUCJIOTH

[Ipu 30epiranHi ceniTpu BOHA MOTJIMHAE BOJIOTY BHACTIOK CBOET
TIrPOCKOMIYHOCTI 1 MPU MIJICUXaHHI a00 Pi3KOMY OXOJIOKEHHI MOXKeE
3JIEKYBATUCS BHACIIJIOK CTBOPEHHS HOBHUX KpHCTamB comi. Tomy
nepes ymakoBKOIO TOTOBOI CENITPU JJisi 3MEHILECHHS 3JIKYBaHHS i
IpaHyJII0I0Th a00 0XOJOMKYIOTh 10 Temneparypu Mmexiie 30 °C, abo
3aCTOCOBYIOTh IIIJIbHY T€PMETUYHY YIMaKOBKY. KpiM TOro, KOpucHO
JIOBOJUTH OCTaTOYHY BOJIOTICTh cenitpu 10 1—2 % mac.

MILHICT TpaHysl CEeNITpU 3aleKUTh Bl Temneparypu. Ak
BUJIHO 3 puc. 4.3, cuiia po3JaBiOBaHHS KYJIBOK CEIITPHU TiM Oijblla,
yuM Oliple Temreparypa. | mpu 3MEHIIEHHI OCTaTOYHOI BOJIOTOCTI
KyJIbOK Il CuJa 3MEHIIYeEThCA. TakoX BHUIHO, L0 YUM OlIbIIE
BOJIOTICTh 1 BHUIIE TEMIIEpaTypa, TUM OuUIbIIE CHJIa PO3JABIIIOBAHHS,
TUM O1JIbIIIE 37I€KYBAHICTbD.
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[Ipn 3pocTaHHI TeMmeparypu 1 BOJIOTOCTI CEIITPU BMICT
NH4NO; B ii HacMHU€HOMY CTaH1 MiABUILY€eThCS (puc. 4.4).
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Puc. 4.4. 3anexuictb BmMicTy NH4NO;3; y BUIIISII1 HACUYEHOTO PO3UMHY B
rOTOBOMY MPOAYKTI Bl HOro TemIiepaTypHu 1 Bojiorocti, % mac.: 1 — 0,10; 2 —
0,15;3 —0,30; 4 — 0,60



BupoOHUIITBO aMOHIITHOT CeniTpH 129

4.4. TeopeTUYHi OCHOBH NpoLECY OIePsKAHHS
aMOHIMHOI ceJiTpu

Awmoniit HiTpar NH4NO; (amoHniiiHa cemiTpa), npu aTMmocdep-
HOMY THCKY B 1HTepBai B MiHyc 50 °C 1o Temreparypu IJIaBJICHHS
169,6 °C icHye B n'aTbOX KpucTajgiyHux Gopmax [V, mo po3pizHs-
I0OTbCSl CTPYKTYpPOIO, MUTOMUM OOCATOM M 1HIIUMH BJIACTUBOCTSIMU
kpuctaimB. Ha mnomitepmiuniid miarpami cuctemu NH4NO;—H,0
(puc. 4.5) mnokaszaHi TeMIepaTypHi IHTEpBadu CTa0LIbHOCTI [—I
V kpuctamunux popm. Mogudikauig V cradinbHa Hux4e — 16,9 °C.
TemnepaTypHi MeX1 il IBUIKICTh B3aEMO-TIEPETBOPEHb MOIUPIKAIIIT
3aJIeKaTh BIJI BOJIOTOCTI CEJITPM ¥ BiJ HAIBHOCTI B HIM IHIIHMX
JOMIIIOK.

AMOHIM HITpaT A00pe po3unHHUN y Boal. Hampuknan, npwu
100°C y 1 kr Boaum po3uunHserbcs Outbme 10 xr NHyNO;.
BunaproBannsim po3zunHy NHyNO; npu Ttemmeparypi BHIIE
TEMIIEpaTypy MOro KpucTaiizaiii BOJy MOXHA BUAAIUTH MPAKTHYHO
MOBHICTIO, 1 PO3UYMH TEPETBOPUTHCS B PO3ILUIABJICHY CLIb.

ja—
o
-

T

o

o
L
™,

Bmict NH4NO3 , %%
oo
]
N

e
=

b2

<

b2

<

60 100 140 180
Temmiepatypa, °C
Puc. 4.5. 3anexnictb pozunnHocti NH4NO;3 y Boai Bif TeMiepaTypu Ta

¢dbopmu kpuctanis: | — ky61una; Il — Terparonansua; III — pom6iuna MoHO-

kiiHHa; [V — pomOiuna GinipamigaibHa
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AMOHII HITpaT JOCUThH TITPOCKOMIYHUM, MPU BIAHOCHIN BOJIO-
rocti noBiTps OibIIoi 60 % BiH Oyne 3BosOKyBaTtHcs. ['irpockoriy-
HICTb aMOHIA HITpaTy ¥ IIBUAKICTh MOIJIMHAHHS HUM BOJIOTH 3
NOBITPS, SIK TPaBUJIO, 30UIBLIYIOTHCS NPU JOJABAHHI PO3UMHHUX
HeopraHiuHux cojeil. Tak, go0aBka 1,2 % marHiii HITpaTy 3HUKYE
rirpockorniuny Kpanky NH4;NO; Ha 8—12 %, MBUAKICTS TOTJIMHAHHS
BOJIOTH TIPU LIOMY 3011bIITY€THCS.

Yepe3 BEIUKY PO3UMHHICT Y BOJ1, 3HAYHOTO TEMIIEPATypPHOIO
Koe(illieHTa PO3YMHHOCTI, TIFPOCKOMIYHOCTI W MOMIMOp(PHUX Tepe-
TBOPEHb aMOHIM HITpaT CWJIBHO 3JE€XKYETHCS, IO YCKIAIHIOE HOTro
3aCTOCYBaHHS. BHKOpPHCTOBYIOTH pi3HI 3acobu  OoOpoThOM  3i
3JIEKYBAHHSIM:

1. Bunyck npoaykTy B I'paHyJbOBAHOMY BUIJIAl 3 MiHIMaJlb-
HUM (He OibIIe 0,2 %) BMICTOM BOJIOTH M OXOJIOXKEHHS IpaHyJ, 1100
yTBOopuiiacsi KpumraieBa ¢opma IV, crtabinbHa mpu Temieparypi
Hmxkue 32,3 °C.

2. 3acTocyBaHHS KOHJUIIIOHYIOYUX J00AaBOK, IO BBOJATH Yy
PO34YUH HITpaTy aMOHiI0 0 MOro KpucTraii3alli, — MarHii HIiTpary,
OJIEP’)KYBaHOI'O0 PO3YMHEHHSIM MarHe3uTy B a30THIM KUCJIOTI; KaJbIlii
1 MarHiil HITpaTiB, IO YTBOPIOETHCS MPU PO3KIATAHHI JIOJIOMITY;
aMOHIM CcyNbdaTy ad0 €KBIBAJIGHTHOI KIJILKOCTI CyJIb()aTHOI KHUCIIOTH;
cymimieir dochopHoi ¥ cynbdaTHOi KHUCIOT (a00 iXHIX aMOHIMHMX
coJiel); cyMillield BiIOIpHOI KHCIOTH, AMaMoOHil docdaTy Ta amMOHIi
cyibdaTry. BHKOPUCTOBYIOTH TaKOX OJEp)KaHI PO3KIAJAHHSIM B
a30THIM KHUCIOTI po3uuHu (ocdoputHoro Oopomna (POM) abo
anatuty (PAII) 1 moGaBku TBEpAMX HEPO3UYMHHUX PEUOBUH (IJIMHH,
TaJdbKy, J1aTOMITY, BEPMHKYIITYy ¥ IHIIKUX), IO NPUCKOPIOIOTH
KpUCTAI3alll0 IUlaBy TpU  CpaHyJoBaHHI. MexaHism  mii
nepepaxoBaHux J00aBOK Moxke Oytu pizHuMm. JloOaBka MarHii
HITpaTy CIpHUA€ 3B'SI3yBaHHIO BUIBHOI BOJAM IUIABY BHACIIJIOK
yTBOpeHHs Kpuctanoriapaty Mg(NOs), - 6H,O. Bona cnoBuibHIOE
nepexin moaudikarii I B 11T # 3a0e3neuye MeTracTablIbHUI MEpexi
I — IV, mo 30inbllye MINHICT, TpaHyld. BBeneHHs B 1UIaB
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HEPO3YMHHUX PEUYOBHH NPUBOAUTH J0 YTBOPEHHS I'paHysd 3 JpiOHO-
KPUCTAJIIYHOIO CTPYKTYPOIO, MIJABUIIEHUMHU IIUIBHICTIO W MIIHICTIO.

3. O6pobOka TrpaHy]1 IIOBEPXHEBO-aKTUBHHUMH pPEUOBHHAMHU,
3IaTHUMU YTBOPIOBATH TiApodoOHI 1riBKU. {1 11€i MeTH 3acTOCO-
ByroTb 40 %-Buii po3umH gucnepraropa H®, opepxkaHoro
KOHJICHCAIII€I0 CYIb(OKUCIOT Ha@TadiHy 3 BOASHUM PO3YHMHOM
dbopmanbIeriy, a TAKOX >KUPH1 KUCJIOTHU 1 IXHI aMiHHU.

4. OnyaproBaHHs TpaHyd TOHKOMOJAPIOHEHUMH J1aTOMITOM,
TaJbKOMarHe3uToM, BEPMUKYIITOM, Kpeiaor, kaoiaiHoM 1 T.4. Llei
OPUHOM CYIPOBOMXKYETHCSI CHJIBHOI 3alUJIEHICTIO BUPOOHHUYHUX 1
CKJIQJICbKUX MPUMIIIEHb 1 TOMY HE BUKOPUCTAETHCS.

EdexktuBHUM 3ac000M 17151 3amoOiraHHs 3BOJIOKEHHSA W 3MEH-
IMIEHHS 3JIeKYBaHHS HITpAaTy aMOHII0 € BIIAKYBaHHA COJII B
repMETHU30BaHy Tapy, HANpPHUKIAJ Yy MOJIETUIECHOBI ab0 JaMiHOBaHI
nanepoBi MIIIKKA. 3aCTOCYBaHHS 3ac001B, 110 IMIJABUIIYIOTh SIKICTb
OPOAYKTY, JO03BOJISIE 3A1MCHIOBATH WOro Oe3TapHe 30epiraHHs W
TPaHCIIOPTYBaHHS.

Bosnora cuis miggaeTbcs Oiblile 1HTEHCUBHOMY TEPMIYHOMY
po3majy, TOMy 10 HACUYEHUM PO3YMH, IO BTPUMYETHCSA B Hill, IpU
HarpiBaHH1 po3KJIaJa€eThCs MIBUIIIEC, HI’K TBEpAA Clilb.

3 MIABUINCHHSAM KOHIICHTpAIlli HITPaTHOI KHUCJIOTH 3a 1HIIUX
PIBHUX YMOB BUJUISETHCA OLIbIIE TEIIOTH, IPU BUKOPUCTAHHI SIKOTO
BUIMAPOBYETHCA OLIbIIE BOAM, 1 BUXOJATH OUIbII KOHIIEHTPOBAHI
PO3UYMHU aMOHIMHOI cemTpu. AJie SKI0 KOHIICHTpallis KHCIOTH
nepesuiye 58 % HNO;, B amapari HeWTpasizallii pO3BUBAETHCS
BHUCOKa TEMIIEPATypa, 110 MOKE MPUBECTH JI0 PO3KJIAJAHHS HITPATHOI
KHUCJIOTH 1, OTKE, 10 301JIbIIICHHS BTpaT a30Ty.

[Ipu parmioHaIbHOMY BUKOPHUCTAaHHI TeIJIa, 0 BUAUISETHCS TIPU
HEUTpadizaiii, MOXHa OJepX aTh 3a PAaXyHOK BHUIAPY BOJHU
KOHIICHTPOBaHI PO3YMHU ¥ HaBITH IJIaB aMOHiNHOI cemiTpu. Biamo-
BIZIHO JI0 MO0 PO3PIZHAIOTH CXEMU 3 OJEpPKaHHAM PO3ZUUHY
aMOHIMHOI CeNITPU 3 HACTYIIHMM BHIApIOBaHHSAM Moro (Oararo-
CTaJIMHUN TMpolec) 1 3 OJAep)KaHHAM IUIaBy (OJHOCTAIIMHUN abo
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Oe3BUMaprOBAJIbHUI TMpouec). Y MPOMUCIOBIN MPaKTUIl HaNOUIbIIE
NOIIMPEHHS OJIEPKAJIU YCTAHOBKH, L0 MPALOIOTH 1] aTMOC(HEpHUM
TACKOM 3 BHUKOPUCTaHHSIM Teriotu  HeWTpamzamii (BTH).
Opep>xyBaHUM NpH HEWTpasizalii po3YMH aMOHIMHOI CENTpH, IO
Mmictuth 60—80 % NH4NOs;, cnapoByroTh a0 cTaHy 1iaBy (94,5—
98,5 % NH4NO;).

[Iporiec po3maproBaHHS MOKHA MPOBOJUTH IiJ] TUCKOM YU MpHU
pO3pLIKEeHH]. B Mipy 301IbI1I€HHSI KOHIIEHTpaIlii pO34HHIB AMOHINHOI ce-
JITpU TeMIepaTypa KUIIHHSA iX Oe3ynMHHO MigBUILyeThca. Hampuknan,
npu atMocepHOMY THUCKY TemmepaTypa KumiHHS 95 %-Boro miaBy
aMoHIiHO1 cemitpu ckiagae 176 °C, a 96,89 %-Boro — 196 °C.
BUCOKOKOHIIEHTPOBAHMI IJIaB aMOHIMHOI CENITPU BXKE MPU TEMIIe-
patypi 185 °C moumHae po3KIagaTUCS 3 BUAIJICHHSIM TEIUIOTH, TOMY
OpU OJIEPXAHHI TAKUX IUIABIB PO3MAPIOBAHHS PO3UYMHIB JOIIIBHO
IPOBOJUTH Y BaAKyYyMI, 110 JO3BOJISIE 3HU3UTU TEMIIEPATYPY KUITIHHS.

[Ipoiec kpucTamizamii aMOHIMHOI CENITPU EK30TEPMIUHUMH,
TOOTO TPOTIKAE 3 BHUIUICHHSAM TemiaoTH. KUIbKICTh TEIUIOTH, IO
BUJIUIAJIOCS TIPU KpHUCTaji3allli, 3aJeKUTh BiJ TEMIIEpaTypH ILIaBy, i
TeMrepaTrypu coii  micas  Kpuctamizamii. Ilpu  migBuieHHi
KOHIIEHTpallli TUIaBy B MPOLEC] KpUCTami3aiii TaKoX BUIUIIETHCSA
TEIJI0 B KIJIBKOCTI, IO BiAMOBIAae TemioTi po3duHeHHss NHyNOs;.
3arajqibHOi KIJIBKOCTI TEIUIOTH, IO BUAUISETHCA MPU KpUCTalizallii,
JOCUTb, 11100 3 92,5—94 %-Boro niaBy aMOHINHOI CENITPH, OJICPIKATH
Maibke cyxy cuib (Bojorictio 0,1—0,2 %). OnHak mpoliecu KpucTa-
Ji3a1ii 3 BAKOPUCTAHHSAM TEIUIOTH, 10 BUAIISETHCS, UAYTh MOBLIBHO,
TOMY HE BUTIIHI.

4.5. Kinernka npouecy OTpUMAHHA aMOHIMHOI ceJTIiTpH

AMOHII HITpaT B 3aJIEKHOCTI BiJl TEMIEpaTypu ICHY€E B M'SIThOX
KPUCTAIIYHUX  MOAM(IKAIIAX, TEPMOJUHAMIYHO CTIMKUX TpHU
atMocepHoMy TuCKy. KoxkHa Momudikaiisi ICHye JuIie |y
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BU3HAYEHIA 00JIaCTI TemmepaTyp, 1 nepexia 3 oaHiel moaudikamii B
IHIy CYHPOBOJIKYETHCS 3MIHAMU B KPHUCTAIIYHOI CTPYKTYPH, BHUJI-
JICHHSIM TEIUIOTH, CTPUOKOMOAIOHOI0 3MIHOK MUTOMOTO 00CATY 1 T.1.
[TonimopdH1 nepexoiu € 00OPOTHUMHU.

TepMmonuHamiyHi TeMrepatypu MOAUQIKAUIMHUX MEPETBOPEHD
HITpAaTy aMOHII0O MO’KHA 3MiHIOBAaTH JIMIIIE BBEACHHSAM J100aBOK
HEOPTaHIYHUX COJIeH, 110 3MIHIOIOTh HOTO KpUCTaIlyHI IpaTh Y
BUMAJKY YTBOPEHHS TBEPAUX YM PO3UYMHIB XIMIYHUX CIOJIYK.
XapakTepHOIO PUCOI0 MOJIMOP(HUX NMEPETBOPEHDb y TBEpAiH (asi, 110
BIIHOCATHCSI JO0 TOIMOXIMIYHUX peEaKIllid, € JIoKami3amis iXHbOTO
NPOTIKAHHS Y BU3HAYEHUX AUISTHKAX KpHUCTAIa.

Jnst onucy KIHETMKH MOAU(DIKALIMHUX TEPETBOPEHb HITpaTy
aMOH110 BUKOPUCTOBYIOTh PIBHSIHHS €podeena:

oczl—exp(—k-r”), 4.5)

7€ 0. — YacTKa PEYOBHHH, IO IpopearyBaja 10 MOMEHTY 4Yacy T;
k 1 n — KOHCTaHTH.

Benuuuna n B1IOMBae XapakTep PO3BUTKY PEAKLIMHOI 30HH 1
3aJIEKUTh Bl MPUPOAM YTBOPEHHS KPUCTAIIB 1 iXHbOro pocty. IIpu
TPHOXMIPHO 3pOCTAIOYUX KpUCTANIAaX n = 3, a MpHU IJIOCKUX (JIBOMIp-
HUX) 1 JIHIMHUX (OHOMIPHUX) 7 =2 4u n = 1, BIJMOBIJIHO.

KoHCTaHTy MIBUAKOCTI YTBOPEHHS KPUCTAIIB MOKHA pPO3paxo-
BYBAaTH 31 CITIBBIIHOIIICHHS

K=A4k"", (4.6)

ne K — KoHCTaHTa MBUIKOCTI, ¢

YMoOBU monepenHbOi TEPMIYHOT 0OPOOKH TAaKOXK BIUIMBAIOTH HA
MIBUIKICTh MOAU(DIKalIHUX TEPEeTBOPEHb HITpATy aMoHiwo. s
OMUCY TEMIEPATYPHOI 3aJ€KHOCTI IMBUIAKOCTI MOJIUPIKALIIITHUX TIepe-
TBOPEHb ICHYIOTh PIBHSIHHA JUIsl MEPEXONYy HU3bKOTEMIIEPATYpPHOI
MoaudiKalli y BACOKOTEMIEPATYPHY 1 JJi1 3BOPOTHOIO MEPEXOY:

K=B-exp| —E/R-(T-T,)], (4.7)
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K =B-exp| —E/R(T,-T)]|, (4.8)

ne B — KoHCTaHTa; R — yHIBepcallbHa ra3oBa MoCTiiHA; £ — eHepris
aktuBauii (eHepris (opmyBaHHsS KpuctaimiuyHux 1patr); 1, 1 T —
BIJIMIOBIIHO TEMIIEPATypHU MOAU(IKAIIHHOTO MEPETBOPEHHS 1 1OCBiAY.

4.6. CyTHiCTH IPOLIECY TA THIIH YCTAHOBOK
BHPOOHHUITBA AaMOHIMHOI CeJTiTPpH

[Iporiec BUPOOHMUIITBA AMOHIMHOI CENITPU CKIAJAETHCA 3
HACTYITHUX OCHOBHUX CTaJiil:

- HeWTpai3alliss HITPATHOI KUCIOTH Ta3O0NOAIOHUM aMiakoM,
10 MPOTIKAE MO PIBHIHHIO peakili (4.4);

- pO3MaprOBaHHS PO3YMHIB aMOHINHOI CETTPU 10 CTaHY IJIaBY.
PosmaproBanns pozunny NH4;NO; BeqyTh 3BU4aiHO B ABOX CTYIICHSX,
crioyatky a0 koHueHtpaiii 90 % NHy4NO;, a motim 10 1jaBy, 110
MicTUTh  98,5—99,0 % NHyNO;. OcranHiii NiAAA0OTh PpiJlie
KpUCTali3alli B YallKOBUX KpHUCTali3aropax, aje MNepeBa)¥HO
rpaHyysiili B TrpaHy/sauiiHux Oamrax. I[Ipu oxepkaHHI cemiTpH
Oe3ynapHUM CIOCOOOM BiJipa3zy OJEPKYIOTh BUCOKOKOHIIEHTPOBAHUM
iaB NH4NO;;

- KpuUCTami3amis cojl 1 IJaBy. YHACHIIIOK BHCOKOI Tirpo-
CKOMIYHOCTI aMOHINHOI CeNTpH 1i IpaHyNOITh. ['paHynM MarTh
MEHIIY TUTOMY TMOBEPXHIO Yy MOPIBHSAHHI 3 JPIOHO KPHUCTAIIYHOIO
CLJUTIO, 1 TOMY MOBUIBHIIIE 3BOJIOXKYIOTHCS;

- CYIIIKa ¥ OXOJIOJIYKEHHS COJIi;

- yIaKyBaHHS.

MoxnuBl HACTYIHI TPUHUMIIOBO PI3HI CXEMHU OJepKaHHS
aMOHIMHOI CENTPHU 3 BUKOPUCTAHHAM TEIUIOTH HEWTpasi3ali:

- YCTAHOBKHM, W10 NPaIOTh MPU aTMOCPEPHOMY THUCKY
(HagumkoBui TUCK cokoBoi mapu 0,015—0,02 MIIa);

- YCTaHOBKH 3 BaKyyM-BUIIAPHUKOM;
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- YCTAQHOBKH, IO MPAIlOIOTh MiJi THCKOM, 3 OJHOKPAaTHUM
BUKOPHUCTAHHSIM TEIJIOTH COKOBOI MapH;

- YCTAHOBKH, I110 MPAIIOIOTh 1] TUCKOM, 13 JIBOPA30BUM BHUKO-
PUCTAHHSM TEIUIOTH COKOBOI MNapu (OJepKaHHS KOHIIEHTPOBAHOTO
J1aBYy).

Y npoMUCTOBIM MPAKTUIl 3HAWILIM HIMPOKE 3aCTOCYBaHHA SK
HaNOLIbII €)EKTUBHI YCTAHOBKH, 1110 MPAIIOIOTh MIPU aTMOC(hEepHOMY
TUCKY, 3 BUKOPHUCTAHHSIM TEIUIOTH HEWTpasi3alii ¥ 4acTKOBO ycCTa-
HOBKM 3 BakyyM-BUMapHHKOM. Lledi cmocid  KOpHUCTYyeTbCs
HaWOIIBIIOK TOMYJSPHICTIO, OCKUIBKM MOTpPeOy€e caMUX HHU3bKUX
1HBECTHUIIIHUX 3aTparT.

OnepaHHS aMOHIMHOI CEITPH MO [[bOMY METO/I1 CKJIaAa€EThCA 3
HACTYITHUX OCHOBHHUX CTajii: 1) omepaHHS pPO3UYMHY aMOHIMHOI
CENITPU HEWUTpadi3alli€l0 HITPATHOI KUCIOTH aMiakom; 2) BHIIApIO-
BaHHS PO3YMHY aMOHIMHOI CENTPHU 10 CTaHy IUIaBy; 3) KpUCTaII3aLis
CoJTi 13 TUIaBy; 4) CYIIIHHS W OXOJIO/KEHHS COJi; 5) YIIaKyBaHHSI.

IIporiec HeWTpamizamii 3AiHMCHIOOTh y HeuTpamizatopi BTH
(BUKOpHMCTAHHS TEIJIa HEWTpasi3allii), SKui Ipaitoe Mpyu HEBEIIMKOMY
HAJUIUIIIKOBOMY THUCKY, 1100 3amo0IirTH KUIIHHA PO3YMHY aMOHIMHOI
CeNITPU B 30HAX pEakilii Ta 3MINIyBaHHA, OCKUIbKK II€ MIHIMI3y€
BTpaTu amiaky. BiH mpu3HaueHuil Juisl OAep:KaHHS PO3YMHY AMOHIM-
HO1 CeNITpHU NUIIXOM HeWTpamzaiii 58—60 % HITpaTHOI KHUCIIOTH
ra3onojiOHUM amiakoM 3 BHUKOPHUCTAHHSM TEIUIOTH Peakiii s
YaCTKOBOT'O BUMAPIOBAHHS BOJMY 3 PO3UUHY I1JT aTMOC(HEPHUM THUCKOM
o peaxiii (4.4).

besneka mporecy HedTpamizalii 3a0e3neuyeTbcsi aBTOMAaTH4-
HUMHU OJIOKYBaHHSIMH, 1110 MPUIIMHSIOTH MOAa4y CUPOBUHU B amapaTu
BTH nipu nopyliiieHHsX CIiBBIIHOIIEHHS BUTPAT HITPATHOI KUCIOTH U
ra3onoaioHOro aMmiaky ado nmpu pocTi TEMIEPATYPU B PeakiliiiHii 30Hi
pume 180 °C; B ocranHpoMy Bumnaaky B BTH aBromarnuno
MOJAETHCS KOHJIEHCAT BOJIIHOI MAPH.

[TixirpiBHUK Npu3HaYeHU i migirpisy 58—60 % HiTpaTHOI
KHCJIOTH BijJ TeMIEpaTypu, NpH SIKiil BiH 30€pIra€ThCs HA CKJIAMIL, 10
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temrnepaTypu 80 nmaponoBiTpsaHoi 90 °C 3a paxyHOK TEIJIOTH COKOBOIi
napu 3 anapata BTH migirpiBay razonoaioOHOro aMiaky nmpu3HA4YeHUM
Uit HarpiBaHHA amiaky A0 120 maponositpsinoi 180 °C.

JloHelTpanizaTop NpU3HAYCHUN ISl HEUTpasizaiii amiakom
HAJUIMIIKOBOI ~ KHUCJIOTHOCTI  pPO3YMHY amlayHol  CeNiTpH, W10
O0e3ynmuHHO HaaxoauTh 13 amapara BTH, i, mo BBOAATHCSA B SIKOCTI
nob6aBku cyiabdaTHoi ¥ hocopHOi KUCIOT. BUCOKOKOHIIEHTPOBAHUIMA
aB OJEPKYIOTh Yy BHUIIAPHOMY amnapaty B OJWH Iadenb Mif
atMoc(epHuM TUCKOM. [IpoMuBHEe # (iIbTpyroue BCTATKyBaHHS
HEOOXIJTHO JJI1 BIIMHUBAaHHS MUJIy aMiayHOi CEJIITPH, SIKA YHOCUTBHCS
NOBITPSIM 3 OaluTH, aepo30JbHUX YAaCTOK AaMOHINHOI CemTpu 3
NapOMNOBITPSIHOT CyMillll BUIIAPHOTO anapary, NOBITPA 3 OAIlT, COKOBOI
napu 3 amapariB BTH, a Ttakox amiaky 13 nux mnoTokiB. I[Ipu
palloHaJIbHOMY BUKOPUCTaHHI TeIUia, mifirpita cupoBuHHa 60 %-Ba
HITpaTHA KUCIIOTa MOKE MIEPETBOPUTHUCS Yy PO3UMH aMOHIMHOI CETITPH
(AC) xonuentpartiiero 95 % mac., ajne 3 MipKyBaHb O€3MEKU KOHIICH-
Tpauia po3unny AC 3a3Buyaii oOMexyeTbes 92 % mac.

BiamoBiiHO 70 [BOTO PO3PIZHAKOTH CXEMH 3 OJIEp>KaHHSIM
pPO3YMHY aMOHIWHOI CeNITPU 3 HACTYIMHUM BHUIIAPIOBAHHSAM MO0
(OararoctadiiHuii mpolec) 1 3 OJiepKaHHSAM IUIaBy (OQHOCTAIMHUN
abo Oe3BUMNApIOBaJbHMI  Tporiec). ICHYHOTh pi3HI  CIOCOOHU
BUPOOHUIITBA TPAHYJATY, TaKl AK JYCKYBaHHS, TIpaHYJIOBAaHHS B
OapabaHHMX a00 TapuUIbYaCTUX TPaAHYJISITOpax, B JIOMACTHUX
3MmilTyBadax-rpanyssitopax (puc. 4.6) adbo rpaHyssiTopax KUILISTYOTO
niapy, ajae HalOUIbIll MPOCTUN — B TpaHOaIITax.

['panynsuiiiHa OaimTa CKIAJAETHCA 13 TPhOX YAaCTUH: BEPXHS
JacTUHA — 31 CTeJNel0 M MEepeXiAHUKOM JI0 MPOMUBHOIO CKpyOepa;
CEpe/IHs YaCTUHA — BJIACTHBO KOPITYC; HUKHS YaCTUHA — 13 IPUHOM-
HUM KOHYCOM. [IpoAyKT BHBaHTaXye€ThCS Ha PEBEPCUBHUN KOHBEEP
yepe3 MPSMOKYTHY IIUIMHY B HIDKHBOMY Kopmyci. AmapaTr s
OXOJIOJKEHHS TpaHysl y KUIUIAYOMY [Iapl MNpU3HAYEHUH IS
OXOJIO)KEHHS TpaHyJl BUXIAHUX 13 TpaHysiiiiiHoi Bexi Bia 110—120
1o 40—45 °C.
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Puc. 4.6. JlonatHuit 3minryBad-rpanysisatop kommanii «Uhdey»

ITix mceBmO3pIKEHHIM PO3YMIETHCSA MPOLIEC MEPEXoay Iiapy
3€pHUCTOr0 MaTepiagy B «TEKy4ii» CTaH MiJ J1€H0 MOTOKY MOBITPS.
Skmo mig map TpaHyad 3 MEBHOK IMIBUAKICTIO IMOJABAaTH IOBITPS,
rpaHyJii TOYHUHAIOTh 1HTEHCUBHO TEPEMIMIATUCA BiJHOCHO OJIMH
OJIHOTO ¥ mmIap iXx Habarato 301IbIIyeThCS B 00'eMi. Ilo mocsSrHEHHI
MEBHOI MIBUJKOCTI HaWOUIbII APIOHI TPAaHYIW MOYMHAIOThH 3aJUIIATH
IPaHUIll KAIUIAYOTO 1Iapy ¥ HECYThCSl MOTOKOM MOBITPA. Take siBuIle
B11I0YBA€THCS, SKIIO THUCK IMOTOKY IOBITPSI IMEPEBUILYE CHIIy Baru
rpanyis. Omip mapy maTepiajliB Maiyke HE 3aJICKUTh BiJl HIBUAKOCTI
ra3y i JOpIBHIOE Baru marepiaiy, 110 JOBOAUTHCA Ha OIUHUIIIO
mwiomi. Kunnsumii map rpanyn 3100yBae BJIACTUBOCTI, BIIACTHUBI
KpaIUIMHHOI piavHU. TemmepaTypa BChOrO 00'€éMy KHIUISIYOrO Iapy
rpaHyd, sK 1 OyAb-sKOI KUILISYOI PIIMHU, IPAKTUYHO OJJHAKOBA.

CydacHi BEJIMKOTOHHa)XHI arperatd XIMIYHUX BHUPOOHUIITB
MaroTh psiji CrieUu(pIYHUX 0COOJIUBOCTEM, K1 BAPTO BPAXOBYBATH MPU
PO3pOO0IIl CUCTEM aBTOMATH3AIlll TAKUX 00'€KTIB:

- TOCJIJIOBHA TEXHOJIOT1YHA CTPYKTYpa 13 TBEPJIAUMHU 3B'I3KaMU
MDK OKPEMHMH CTaJiIMH MPOLECYy MIpPU BIICYTHOCTI MPOMIKHUX
€MHOCTEH;
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- OuIlbllIa MPOAYKTUBHICTH OKPEMHUX amapartiB, po3paxoBaHa Ha
NOBHY MOTYXHICTh arperary;

- TepuUTOpiajbHE PO3TAIIYBaHHS MICIlb allapATHUKIB.

binbina moTyXHICTh 1 OCTIIOBHA CTPYKTYpa arperary 3aJatoTh
MIJIBUIIIEHI BUMOTH JO HAJIMHOCTI KOHTPOJIIO, PpETyJIIOBaHHS W
3aXHUCTH, TOMY IO BUXiJ 3 JIaJly OKPEMOIO €JIEMEHTAa HaillyacTilie
OPUBOAUTH 10 TOBHO1 3YIIUHKHU arperaty u, sik HaCliJ0K, A0 OUIbIINX
€KOHOMIYHHUX BTparT.

4.77. Onmc TEXHOJOriYHOI CXeMH i OCHOBHHUX amapariB
BHPOOHHUITBA AaMOHIMHOI CeJTIiTPpH

B mpomucnoBocTi BiioMi arperaTtd amoHiiiHoi cenitpu AC-67
npoayktuBHicTiO 1360 T/100y, po3pobsenuit B 1967 porii, Ta arpera-
™ AC-72 (1972 p.) 1 AC-72M, npoayktuBHicTio 1560 T/100Yy.
[lutoMi KamiTajabHI BKJAJCHHS MpU OYIIBHUIUTBI TaKUX BEJIHUKUX
YCTAaHOBOK MEHIII1, MPOAYKTUBHICTH Ipalll HA HUX BHIIA, COOIBAPTICTh
npoaykTy Huwx4va. Jlins 3a0e3nedeHHd LbOro IMOTpiOHA BHCOKA
HaJIIMHICTh Oe3mepebiiiHol pobOoTH, TOMY 110 (Ha BIAMIHY BiJ IEXiB,
OCHAIICHUX JACKUIbKOMa MAaJIONOTYXHUMH arperataMmu, y TOMy 4HCIIi
pE3epBHUM) 3yNUHKAa arperaty BeJIMKOI MOTYKHOCTI HPUBOAUTH 10
NPUNIMHEHHS] BUPOOHUIITBA BCIEN MAacH TOTOBOI'O MPOAYKTY 1 3HAYHUX
€KOHOMIYHHUX BTparT.

Jns arperaty AC-67 nependayeHO BUKOPUCTaHHS J100AaBKU Y
BUTJISI CYJIb(ATHOT KUCJIOTH, IO BBOAUTHCA Yy po3urH, aiga AC-72 —
cynbbatHo-pochatHoi godaBku, it AC-72M — wmarsesiajabHOI
(MarHii HiTpaTy).

Ha puc. 4.7 npencraiena TexHosoriyia cxema arperary AC-72M.

["azonoaiOHMI amiak, MPOMIIOBIIM MHIAITPIBHUK 1, 1€ HarpiBa-
eTbes 10 120—160 °C, 1 58—60 %-Ba HiTpaTHaA KHUCIOTa 3 HiIrPiB-
HUKa 2 3 temmeparyporo 80—90 °C HagxoasTh y JBa mapajieiabHO
npaioroul anapatu BTH 3. ¥V Hux miaTpumyroTh TUCK OJIU3BKO [0
aTMOC(epHOTO.
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33

27

Puc. 4.7. Texnonoriyna cxema arperaty AC-72M: 1 — mnigirpiBHUK
amiaky; 2 — MIAITpIBHUK HITpaTHOI kucinotu; 3 — amapat BTH; 4, 5 —
JoHeWTpanizatopu; 6 — KOMOIHOBaHUW BUNApHHUM amapar; 7 — OpoMHBay
naponoBiTpsHoi cymimi; 8, 18— ckpybepu; 9 — rigpo3aTBOproBay-
noneutpanizarop; 10 — dinetp mnasy; 11 — Gak qis mwiaBy; 12 — 3arnuOHuMi
Hacoc; 13 — BigueHTpoBuil Hacoc; 14 — 0ak sl pO3YMHY HITpaTy aMOHIIO;
15 — namipuuit 6ax; 16 — akyctuuHuil rpanynsTop; 17 — rpanynisiiiHa Bexa;
19, 22 — BenTunsaTOpHU; 20 — CTpIUKOBUM TpaHcnopTep; 21 — XONOIUIBHUK 3

KUIUIIYUM IIapoM rpanyi; 23, 24 — miairpiBHUKA TOBITPs; 25— Har”iTad
noBITps; 26 — cokoBa mapa; 27 — KOHAEHCAT COKOBOI mapu; 28 — MOBITPH;
29 —20 %-Buit NH4NOj3; 30 — NHj; 31 — HNOs;; 32 — Boga; 33 — rpany-
JpOBAaHA aMOHIWHA celliTpa Ha CKJaj 1 ymnakyBaHHs; 34 — mapa: 35 —

koHzieHcat; 36 — Mg(NOs),; 37 — mnaB; 38 — po34uuH

KoHueHTpariiss HeHTpani30BaHOrO MPOAYKTY, 11O 171€ 3 anaparis,
cknagae 89— 2 % NH4NO;.

Po3unH aMoHIi HITpaTy, 10 BUIUMBae 3 amapara BTH, Heii-
TpaNi3yeTbCAd aMiakoM Yy JIBOX JOHEHTpaii3atopax — OCHOBHOMY 4
1 KoHTpoJibHOMY 5. Croau X yBOASATH J00aBKY, IO KOHJEHCYE —
30—40 %-Buit posunr Mg(NOs),. 3 konuentpamiero 0,1—0,5 r/am’
HaJTMIIKOBOrO amiaky po3uuH NHyNO; HaaxoauTh Ha Joymnapro-
BaHHs B KOMOIHOBaHUI BUMApHUIL anapar 6.

3BiJICH TUIaB YE€pe3 Tiapo3aTBop-aoHeTpatizarop 9 i pubtp 10
HaIpaBJIsi€eTbCsl B mpuiloMHUM Oak 11, a 3 HBOro 3a JOMOMOTOIO
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3aramuOHOro Hacoca 12 1o TpyOOmpoBOAY 3 aHTHUACTOHALINHOIO
HACAJIKOIO0 TMEepPeKauyeThCsd B HamipHUM Oak 15, 1m0 3HAXOAUTHCA Hall
rpaHyJsIIiHO0 Bexkero 17. 3 HamipHOTo 0aka 1iaB MOJIA€ThCS Y BEXY
4yepe3 TpU BIOPOAKYCTUUHUX TpaHyssiTopu 16.

Kopryc rpanymsuiitHoi Bex1 Ma€e NpSAMOKYTHUM niepeTuH 11x8 m
1 3arasibHy BUCOTY 63,5 M. Uepe3 OTBOpU B HMXKHIM YacCTHHI Y BEXKY
3aCMOKTYETHCS 30BHIIIHE TOBITPSA 1 MOBITPSl 3 amapara KUILUISTYOro
mapy 21, y AKoMy TpaHyidu JOCYHIIYIOTbCS 1 JI0OXOJOJKYIOTHCS.
Bucora najiHHs Kparuil B rpaHyJsLiiHIA Bexi He nepeBuinye 50 M.
[Tamaroun B OTOLI MOBITPs,, BOHU 3aTBEP/IIIOTH 1 MEPETBOPIOIOTHCS B
rpanynu. [lnaB cemitpu 3 BoJoricTio 0,2 % Mo4YMHaEe KpUCTali3yBa-
tuca npu 167 °C, a mpu 140 °C uiiakom 3aTBepaie.

3 HWXKHBOI KOHYCHOI YAaCTMHU BEXI IpaHyJd HaJIXOASITh Ha
cTpiukoBuid Tpancrnoprep 20, 10 Momae iXHIA y TPbOXCEKLINHUN
anapaT 21 mid DOOXOJOJKEHHSI B KHUILUIYOMY IIapi 3 aBTOHOMHOIO
oJayvero MOBITPS B KOXKHY CEKITIIO.

SIk110 BiTHOCHA BOJIOTICTH aTMOC(epHOro moBiTps OibIine 60 %,
floro mpomyckaroTh 4Yepe3 miairpiBHuku 23. Temmeparypa rpanyi
e xoimomuibauka 30—50 °C.

3 BEpXHbOI YACTUHU TPAHYJSIIAHOI BEXl MOBITps, IO 1€,
HAJIXOJIUTh y IWIICTROX CKpyOepiB 18, A€ BIAMHUBAETHCSA BiA MUY
NH4NO; 1 amiak nupkymoounm 20 %-BUM PO3YMHOM aMOHIiH
HITpaTy, 1 BEHTUJISATOpaMu 19 BUKUJA€ThCA B aTMOChEDY.

Yepes 11 k& ckpyOepu IpOXOASTh 1 ra3u 3 BUIAPHOrO amapara
micJisi IPOMUBHMKA 7 13 IOHEHTpasizaropa 31 ckpyoepa 8.

4.8. CesliTpa BATHAKOBO-aMiauyHa

Cemitpa BamHsHO-amiauHa rpaHyiasoBaHa NH;NO;-CaCO;
(Tadu. 4.5) — noOpuBO, 10 CKJIaay SAKOro BXOJATh amiauHa celiTpa i
BYTJICKUCIIMN CUHTETUYHUN KaJblld (Kpeiila CHHTETUYHA).
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Tabnuya 4.5. CestiTpa BaNHAKOBO-aMiayHa rpaHy/Jb0BaHA
TY 001-77381580-2006

[Toxka3uuku Hopwma
CymapHa MacoBa 4yacTKa HITPATHOTO ¥ aMOHIIHOTO a30Ty B 951
nepepaxyBaHH1 Ha a30T , %, 27
MacoBa vacTka Kajbliii kKapooHary, %, HE MEHII 19
MacoBa yacTka KaJbliii HITpaTy, %, He OUIbIIe 1,0
Macosa yactka BojaH, %, HE OUIbIIIE 0,5
I'panysnomeTpuyHHN CKIIAN:

MacoBa 4YacTka IpaHy’s po3mipom Bia 1 10 4 mm.,%, HE MeHII 95
MacoBa YacTKa I'paHys po3MipoM MeHII 1 MM., %, He Oiblie 3
MacoBa YacTKa I'pa”ysl po3MipoM OuIbIne 6 MM., %, He OLIbIIE 2
CratuyHa MIIHICTb Ipanyn, H/rpanyny, He MeHII 7
Po3cumuacTicts, %, He MEHII 100

BanHsiHO-aMOHIHA celiTpa XapaKTEePU3YEThCA I1JIBUILEHOIO
MILIHICTIO TPpaHyJl, TAPHOIO PO3CUMYACTICTIO, IUNIMHHICTIO, CTA0LTLHUM
IPAaHYJOMETPUYHUM CKJIAJOM, HE 3JIEKYETbCS TMpU 30epiraHHi.
BHocuTbcst mij OLIBIIICTh CUIBCHKOTOCIOAAPCHKUX KYJIBTYpP B YyCl
TUIINA [PYHTIB, XapaKTEPU3YETHCSI BUCOKOIO 3aCBOIOBAHICTIO a30TYy, HE
BUKJIMKA€E 3aKUCJICHHA IPYHTIB. OCOOJUBICTIO € T€, 1110 HA BIIMIHY BIJl
aMOHIIHOI CeITpY BallHSIHO-aMOHIHA celiTpa BuUOyxobe3neuHa.

CuctemMaTUyHE 3aCTOCYBaHHS 3BUYAHUX (POPM a30THUX JOOPUB
norpeda pOCAMH y MarHii 30UIBIIYETHCS, BHACIIJOK YOro BapTo
3aCTOCOBYBATH CEIITPY, HEWUTpai30BaHy JOJOMITOM, IO Y MHX
yMOBax Ouibllle e(peKTHBHA, YUM HEHUTpadi3oBaHa BaITHIKOM.
3acTocyBaHHS CENITpH Yy J103ax 3—35 11/ra 3a06e3neuye 0mu3bko 50 %
pIYHOT NOTPEOU POCIIUH Yy MarHii.

Ho cknany cemtpu Bxoauth 2 % MarHiio, 4 % KaibIliio
i1 27 % azoTy. 3aBASKM Takii CIOYIll BallTHAHO-aMOHIWHA CeliTpa Mae
KOMILUIEKCHUI BIUIMB HA POCIUHHU.

[TocTaBngeTbCsl HABAJIOM, YIAKOBaHA B M'SIKI KOHTEHHEpH, Y
MOJTITPOMIJICHOB] MIIIKU 3 TOJIETUIICHOBUM BKJIauiiieM 1o 50 kr adbo
B I1’ATUILIAPOBI MANEpOB1 JJAMIHOBaH1 KJlarnaHHi Miku mo 50 Kr.
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4.9. OpepxaHHs AMOHINHOI ceJIiTPH
3 BUCOKO-KOHIIEHTPOBAHOI'0 ILUIABY

JIumie B piIKMX BUIMAJKaX, TOJOBHUM YMHOM MpPH BUPOOHUIITBI
OPOAYKTY JUISI TEXHIYHMX I[iJIel, PO3YMHM aMOHIMHOI CeiTpu
yHapowTh J0 IUIaBy KoHIeHTpaliew 98,2—98.5 % NHyNO; Ilpu
KpUCTaTi3allli TaKOTro IUIABY OJIEP>KYIOTh TPaHyJIM CEIITPH, 110 Yepe3
KOPOTKHUI 4ac HaOyBarOTh HE3aJOBUILHUX (PI3UYHUX BIACTUBOCTEH 1
Maiike LUIKOM PyHHYIOThCA. Tak, rpanynu, orpumani 3 98,4 %-oro
IJ1aBy IpPU BUICYTHOCTI J00aBOK 1 3aBAaHTaXEHH1 B IIECTHUIIAPOBI
nanepoBl MIIIKH, y Tpoleci 30epekeHHs B JI00pUX yMOBax
(temneparypa nosiTps 23—28 °C, mtadenp MIIIKIB 2,5 M) MEHIII, HIK
yepe3 1,5 Micslsl MepeTBOPIOBATIUCS B TPYIAKH 3JIEKATUX YJIAMKIB
rpaHy’.

Bbaratopiunuii 10CB11 BUPOOHUIITBA aMOHIMHOI CEITPU MOKa3y-
BaB, IO 3 IMIJABUIICHHSAM KOHLEHTpalli IJIaBy ab0 BHUCYUIyBaHHI
OTPUMAaHUX IPaHyJl 3pOCTAIOTh iX MILHICTh 1 PO3CUITYACTICTb.

3 oAy Ha I1I0 OOCTaBMHY, 3a KOPJIOHOM 1 y HAc cCTalu
OJIEpKYBAaTU TPaHYJIbOBAaHY aMOHIMHY CENITPY 3 BUCOKOKOHIIEHTPO-
BaHOro 1iaBy. OJHOYaCHO MNPOJOBXKYIOTh BHKOPUCTOBYBATH PIi3HI
100aBKH, 110 MOJIMIIYIOTh (P13U4HI BJACTUBOCTI TOTOBOTO MPOJIYKTY.

Kpucranizamis 99,5—99,6 %-ro 1minaBy A03BOJMJIA 3HAYHO
MOJIINIIKATYA MILHICT 1 pO3CUMYAcTICTh ceniTpu. He BUKITIOUEHO, 10 B
HAWOIMKYOMY MallOyTHbOMY TIpaHyJIbOBaHy aMOHIMHY CeNITpy
CTaHyTh OJICP’KYBaTH 3 IUIABY 3 3aJUIIKOBOIO BojoricTio j0 0,1 % 1
TOJI1 MILIHICTh TPAHYII 1€ O1IbIIE 3POCTE.

Jnst  po37aBilOBaHHS MPAKTUYHO CYXMX TpaHyd CeliTpu
niametpoMm 2—2.4 MM BUMararothcs Benuki 3ycwuis: 0,63—1,12 kr,
mo Bignmosimae 14—15 kr/cm’.

OpgHak rpaHyid aMOHIMHOI CeNiTpU, OTPUMAaHI HaBITh 3
BUCOKOKOHIIEHTPOBAHOI'O IUIaBY, HEPIJKO WIBUJKO BTpPAYyarOTh
MILHICTh BHACIIIOK BIUIMBY JeAkux (akTopiB. TyT BII3HAYMMO
TITIBKM  JBa (akTopu: 30€piraHHs MPOAYKTY TMpPU  HU3IBKUX
TeMIlepaTypax 1 MoHaJl TEPMIH, YCTAHOBJIEHOTO CTaHJAPTOM.
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JlocBiM TOKa3aju, 110 B 3MMOBUX YMOBAaX IICJS IT'SITK MICSIIIB
30epiraHHsi MILHICTh TPaHyJl aMOHiiTHO1 cemiTpu BosoricTio 0,35—45 %
ckiana jguue 61—63 % 1mo4yaTkoBOi; MIiCIs BOCBMUMICSYHOIO 30€pi-
raHHs NPOAYKTY MPHU 3BHUYAWHUX TEMIIEpaTypax MILHICTb TpaHyl
BoJjioricTio 0,3 % 3Hu3unaca Ha 62 % y MopiBHSAHHI 3 TOYATKOBOIO.

JIJ14 onepkaHHsl BACOKOKOHIICHTPOBAHOTO IIJIaBY YIAapIOBAHHS PO3-
YUHIB aMOHIMHOI CeIITpU JOBOIUTHCS BUKOHYBaTH mpu 175—180 °C.
[Ipy nux TemmepaTypax MOXIJIMBE HEBEIMKE TEPMIUHE PO3KJIAJIaHHS
aMOHIMHOI CeJIITPU, TOMY HEPIJIKO PO3UYMHM yNaplOIOTh B JBA €TaIlH:
CIIOYATKy MPONEC 3AIMCHIOITh y 3BUYAHHUX BUIIAPHUX araparax [0
yTBOpeHHsA 90—98,5 %-ro miaBy; OTpuMaHul IUIaB JOYNapIOIOTh 3a
JOTIOMOTOK0 MIJITPITOrO MOBITPS Y BUMAPHUX amapaTrax CreriajbHol
kKoHCTpykKIli npu 175—180 °C, iHOAl B NPUCYTHOCTI HEBEJIMKOI
KIJIBKOCT1 aMiaky.

[TopiBHSIHO HENABHO CTAJIM MPUIUIATA yBary MiATPUMYBaHHI
BU3HaYeHOro pH miaBy amMOHINHOI CeMTpH, IO HANpaBISIETbCS Ha
rpanyisinio. € naHi, siKi BKa3yloTh, 10 3 IJIaBiB 31 CIAO0KOIYKHUM
CEpEJIOBUILIEM OJICPKYIOTh OUIbIII MIIHI TPaHyJd, HDK 3 HEUTpalib-
HOT0 a00 CJIa0KOKHUCIIOrO TIaBIB.

3 1bOr0 BUIUIMBAE, 110 NPU OJICP>KaHHI BUCOKOKOHIIEHTPOBAHUX
J1aBiB aMOHIMHOI CEITPHU B MOBITPSI, III0 HAJIXOAUTH Y JIOyIapIOBalIb-
HUW amapaTr, JOLUIBHO JI0JJaBaTH HEBEIUKY KUIbKICTh amiaky.
Hes3nauHe miaBUINEHHS BUTPATH aMiaky AOIIJIBHO IIE€ 1 TOMY, IO
NOMNEpeIP)kae MOXIMUBICTh YTBOPEHHS HITPATHOI KHUCJIOTH TIPH
riApOoi3i MIaBy.

BunpoOyBaHi 1 BIIpOBaIKEH1 BITYM3HSIHI BUCOKONPOIYKTUBHI aria-
paTu JUIs JOyNaproBaHHs MJIaBy cemiTpu. Yci airoul (3 1967—1968 pp.)
1 copyI>)KyBaHl BUPOOHUIITBA aMOHIMHOI celiTpu o0JagHaHi BUIAp-
HUMHU amnapaTaMu, Y SKUX BHCOKOKOHIIEHTPOBAHUU IUIaB OJCPKYIOTh
3a JOMOMOIOI0 rapsiyoro nositps. Lle 103BOJsS€ 3HU3UTH BOJIOTICTh
rOTOBOTO MPOJAYKTY (BMICT MatouyHoro po3uuny) g0 0,3—0,5 %, o
3HAYHO MOJINIIY€E HOro (Pi3UyHI BIACTUBOCTI.
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Cnin 3a3HauUUTH, MO OACP)KAHHS BHCOKOKOHIEHTPOBAHOIO
IJIaBy € HalOUIbII 3HAYHUM YAOCKOHAJEHHSIM TEXHOJIOTIi BUPOO-
HUIITBA aMOHINHOI CENITPH, 3A1MCHEHUM 3a OocTaHH1 poku. CyMHIBH 3
OPUBOAY TOrO, WIO OJEPX AHHS BHCOKOKOHIEHTPOBAHOIO IUIABY
CYNPOBOJIKYIOTh 3HAYHI BTpaTH CENITPU, HE BUIPABAAIMCS.
BusiBuiiocs, 1o 3a paxyHOK TEPMIYHOIO pO3KJIaJaHHS 1, OYEBUJIHO,
BHACJIIJIOK CyOiiMaliii aMOHIMHOI CENITPU, HaBITh MPU TEMIIEpaTypax
175—200 °C, BTpatu ii He nepeBulytoTh 0,25 %.

4.10. Opep:xaHHsI AaMOHIIHOI CeJIITPH
3 100aBKaMM HEOPraHiYHUX PEYOBUH

[{i MeTonM MIMPOKO MOUIMPEH] Yy BITUU3HAHIN IMPOMUCIOBOCTI.
TexHOOoTisl MPUTOTYBAHHS JIEAKUX JO00ABOK pO3MIsiHYyTa HUXKYe. TyT
MU 3YIIUHUMOCS Ha TepeAdadyBaHUX MNPUHIMNAX [ii 100aBOK, IIO
CKJIQJIAIOThCSI B OCHOBHOMY 3 JI00Op€ PO3UMHHUX COJIEH: KaJbIid 1
MarHiil HITpaTiB 1 aMOHi# cyJbdary.

MexaHi3M 3MEHILIECHHS 3J7I€KYBAHOCTI aMOHIWHOI CEIITpPU Mij
€0 1UX J00aBOK BHUBYABCA OaraTtbMa JociigHukaMu. CyTHICTb
pe3yJbTaTiB  ACSKUX  JOCHIIKEHb, a TaKoX BIJIOMOCTI IIPO
TOCTIKEHHSI J00aBOK Y TPOMUCIIOBUX YMOBAaX BUKJIAJICHI HUKUE.

1. Kanbuiii 1 MarHid HITpaTH MOXYTh YTBOPIOBaTH KPHUCTaJO-
rigpatu Ca(NO3),4H,0 1 Mg(NOs),'6H,0O — TBepai cnonyku 3i
3HQYHUM BMICTOM IUIaBy aMOHIMHOI CeNiTpu, H00aBKU HITPATIB
KaJIBIIIO 1 MarHito, U0 MICTITHCA B HbOMY, BUIYYalOTh YACTUHY BOJAU
3 MaTOYHOIO PO3YMHY, SKHI 3aJIMIIAETHCS B COJIl, YTBOPIOIOYHU
3a3HA4YE€Hl KPUCTAJOTiApaTH. Y pe3yJbTaTli ILbOTO OCIa0IIOIOTHCS
3B'I3KM MIK YaCTUHKaMHU aMOHINHHOI CEeNIITPHU, TOMY IO CKOPOUYETHCS
KUIBKICTh MEPEMUUYOK («MICTKIB») MIK HUMHU 1 BOHU CTalOTh JIyKE
HEMIIHUMU. [[uM YacTKOBO yCyBalOThCS YMOBH, IO CHPUSIOTH
3JIEKYBAHOCTI aMOHIMHOI CEIITPH.

2. Kpucranoriapaty HITpaTiB KAJIbIO 1 MarHit0 MpU HEBUCOKUX
TeMIlepaTypax 3JaTHi BiJAaBaTH 1 MOMVIMHATH YAaCTUHY KpHCTali3a-
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niiHOi Boau. Tomy iX MOXKHA po3rAnatu sk OyepHi CHOIyKH,
JIESKOI0 MIPOIO PETYIIIOK0Y1 BOJIOTOOOMIH MiX MOBITPSIM 1 YaCTUHKAMHU
aMOHIMHOI CETITPH.

3aBISKMA 11 BJIACTUBOCTI KPHUCTAJIOTIAPATIB BUKIIOYAETHCS
MOXKJIUBICTh HAKONHWYEHHS B TpaHyJlax CeJITPU 3HAYHOI KUIBKOCTI
MATOYHMKA 1 MepexiJy WOro B MDKIPaHYJbHUM MPOCTIp, IO TpH
OCTUTaHHI1 COJII CTIPUSIIO O 30UIBIIEHHIO i1 371€KYBaHOCTI.

3. Po3uuHHICTE OyAb-sKOi COJi, SIK BIJOMO, 3HUKYETHCS IPHU
J0/1aBaHH1 J10 11 BOJHOTO PO3YMHY 1HIIOI COJII 3 OTHOMMEHHUM 10HOM.
[Ipn BuUKOpHCTaHHI K AOO0ABKM HITPATIB Kajblil0 1 MarHiioo, II0
MalOTh OJJHOMMEHHHI 3 amiayHOIO cemTporo 10H NOs, pO3UYHMHHICTS i1
B MaTrOYHOMY PO3YMHI 3HMXKYeTbCs. OTe, IPU OXOJIOKEHHI COi
BUIMAJa€ MEHIIIA KUJIbKICTh APIOHUX KPUCTAIIIB.

I'panynboBaHa ceniTpa 0€3 J00ABOK Kb 1 MarHiii HITpaTiB
OpU CKUJAHHI MIIIKAa 3 BUCOTH 2,5 M pO30MBAETHCA Ha BEJUKI
IIMATKH, JJI PO3AABIIOBAHHS SKUX BUMAararOThCS BEJIMKI 3YyCHILIS.
Hanpuknana, yucra cenitpa, 3aBaHTaK€HA B MIIIKH IPU TEMIIepaTypi
35 °C, yxe micis JeCSITUASHHOrO 30€epiraHHs B CKJIQJICBKMX yMOBax
nae 43 % rpyaok (BiJ BUXiAHOT MacH COJIi), JAJIsl PO3/IaBJIFOBAHHS SIKMX
HeoOxigHe 3ycuiist B 0,55 MIla; npu 50 °C —51 % rpynok 1 notpid-
HO 3ycuiis B 2,26 MIla. ['panyniboBaHa ceniTpa 3 100aBKaMH KaJbIlii
1 MarHiid HITpaTiB, 3aBaHTaXEHA B MaIepoOBl MIMIKU MPU TEMIIEpaTypi
1o 50 °C, mae Outbmn HixK 90 % poscumnuacrticts. Taka cijib, HE3BaXKa-
I0YM HA BEJIUKY KUIBKICTh 1€()OPMOBAHUX TPAHYJI, MaJO 3JIEKYETHCA, 1
npu il BUIPOOOBYBAHHI YTBOPATHCS TPYAKH, LIO TMOPIBHSAHO JIETKO
PO3/IaBIIOIOTHCS B/l HEBEITUKUX 3YCHUJIb.

BB no6aBok po3zuuny anatuty (PAII) 1 po3uuny gocdopur-
HO1 Myku (PDPM) Ha 351€KyBaHICTh aMOHIMHOI CEITPU TPUOIU3HO
Taka X, K 1 7100aBku gonomity (JIJIM); HeBenuki BIAXWUJICHHS, IO
CIIOCTEPIraloThCs, 3a CTYNEHEM  PO3CUIYACTOCTI HE  MAaloTh
NpakTUYHOTO 3HadyeHHA. OjHakoBa 3a €(DEKTUBHICTIO i J00ABOK
PAII, POM 1 JIJIM nosACHIOETbCS THUM, IO 32 BMICTOM OCHOBHHUX
KOMITOHEHTIB BOHU MaJIO BIJPI3HIIOTHCS M1k COOOI0.
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4. Ha nesxux 3aKOpJIOHHUX BUPOOHUIITBAX AMOHINHOI CENITPH
JUIsl 3MEHILEHHS 3J7I€KYBAHOCTI TOTOBOTO MPOJYKTY 3aCTOCOBYIOTH
n00aBKy MarHii HITparty.

Binomo, mo Taka jgo0aBka Oyia 3alpoIllOHOBaHa 1 BHBYCHA
paasHCbKMMHU AociigHukaMu. OfHaK K 100aBKYy JOBEIOCSA 3aCTOCY-
BaTHU MPOAYKTH a30THOKHUCIIOTO PO3KIAJaHHA HIMPOKO PO3MOBCIOIKE-
HUX JIOJIOMITIB, TOMY IO B pailoHaX pO3TallyBaHHS BUPOOHHUIITB
aMOHIMHOI CEeJITPM HEMa€e JOCTaTHLOI KUIBKOCTI CUPOBUHU IS
OJIepaHHs MarHiil HiTpaTy (MarHe3uT, Mardii kKapOoHar).

BruivB martiil HiTpaTy Ha 3MEHILEHHS 3JI€KYBAHOCTI aMOHIMHO1
CEIITPU TPAKTYETHCS TMO-pi3HOMY. YK€ BIJ3HAYATOCS, IO MPH
J0/laBaHHI MarHid HITpaTy BiAOyBa€TbCS YTBOPEHHS KpPHUCTAJO-
TiApaTiB, 10 CHPHUsE 30€PEKEHHIO CUTTKOCTI CENIITPH.

JlocmaHuKY HABOAATH 1 1HIINE ITOSICHEHHS il 1€l J00aBKH.
[IpunyckaroTh, 10 HAIBHUNA y YaCTUHKAX aMOHINMHOI CelTpH, xo4ya 0
y HEBEJIMKHUX KUIBKOCTSX, MATOYHUK (HAaCMYEHUW NOpH JaHIH
TEMIIEpaTypl PO3YMH CENITPU) y MPUCYTHOCTI MarHiid HITpaTy CTae
EPECUYECHUM.

Ha ogHoMy 3 BITYM3HSHUX BHUPOOHULTB aMOHIWHOI CENITpU
3aCTOCOBYEThCSI  J100aBKa Mar”id HITpaTy, OJEpPKYBAaHOIO 3
Marue3uty. s mo6aBka siBisie cCOOO0 BU3HAUYECHHUH 1HTEpEC, TOMY IO
NO3WTHUBHO BIUIMBAE HE TUIHKHU HA 3MEHILIEHHS 3JIEKYBAHOCTI CENITPH,
ajie 1 Ha cTa0uI13aIik0 11 YACTHHOK.

BcTanoBieHo, 110 MpU BUITYCKY aMOHIMHOI CEJITPU BOJIOTICTIO
He Buie 0,45 % (3a ®imepom) 3 Bmictom 0,35 % wmarHiil HiTpaTy
(paxyroun Ha MgO) MIIHICTP TpaHyd CKJIaJa€ HE MEHII
700 r/rpanyny. Bigomo, 1110 SIKIIIO 3 aMOHIAHOI CEIITPU TUM YU 1HIITUM
IUIIXOM BHUJAJIUTH BCIO BOJOTY (OCOOJMBO 3a JIONIOMOIOIO HITpATy
MAarHiro), TO TaKUil MPOAYKT HE 3a3Ha€ MOJU(IKALIHUX TEPETBOPEHD
[l < IV. 3 mitepaTypHUX AaHUX, JJIs JOCSITHEHHSI B IIPOMUCIIOBHUX
yMOBaxX J00poi po3cUIUacTocTi 1 cTabimizaiii rpaHyil HaWOUIbII
CHPUSATIUBUM € 3aCTOCYBaHHS 100aBKM MarHiil Hitpaty (1,8 %) mpu
3aIMIIKOBINA Bojorocti rpanyi 0,4 %. 3a TUMU XK JaHUMHU TPaHYIH
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aMOHIMHOI CeNITPH, IO MICTATH 2 % MarHiil HITpaty, He NOTPEeOYIOTh
npunyaproBadHs. Ilpu 0XxoJomkeHHI ab00 OCTUraHHI TOTOBOTO
NPOAYKTY 3 TAKOIO MaTOUYHMKA BUJLISIETHCA Ha0araTo MEHIIEe IP1OHUX
KPUCTAIIB, HIK 3 «4UCTOr0» MaToyHuka. Tak, qomaBanHs 1 % maruii
HITpaTy J0 aMOHINHOI cemTpu BOJOTIcTIO 1 % 3HMXKYy€E PO3UYMHHICTD
cemitpu B 2,7 pasu. OTxe, y CTUIBKU K pa3 3MEHIITYEThCSI BUIIAIaHHS
CEJITPHU B OCal.

Kpim Toro, nob6aBka MarHiid HITpaTy NEPEUIKOIKAE 301TIbIICHHIO
00’eMy aMOHIMHOI cemTpu NOpu MOAUPIKAIIKHOMY TEpPEXOo/l B
ooOiacrti 32,3 °C.

5. JloObaBka amMmoHi#l cynb(daTy cHpusie 3MEHIICHHIO 3JIeKYyBa-
HOCTI TpaHyJIbOBaHOI aMoOHIiHOiI cemiTpu. Lleil (akT MNOACHIOIOTH
yTBOpeHHsIM mojaBiHuX cojed Ttunmy 2NHyNO;- (NHy),SO,, sxi
M1JIBUIYIOTh B'A3KICTh MATOUHHMKA, 1110 TIEPEHIKO/KAE HOTO BUXOYy Ha
MOBEPXHIO TPaHyJl, 10 3a3BUYAil MPU3BOJUTH JI0 iX [IEMEHTYBaHHs. B
OPUCYTHOCTI JOOABOK OTPUMYETHCSI JIy>)K€ TBEPAUM MNPOAYKT 3
BHUCOKOIO CTIMKICTIO Tpu 30epiranHi. [Ipm 1bOMy BaKJIMBO, IO
nobaBka amMoHiN cynabdaTy BUKIIOYaE (Ha30BUI Mepexi] B aMOHINHIM
cenitpi ipu 32,3 °C.

Cnoctepiraerbesi 30UIBIICHHST KIIBKOCTEM IUIONI, sIKI 3017HEHI
CIPKOIO, MIJBUIIMAJIO CIIOKHMBAHHS TaKUX CIPKOBMICHHMX JOOpHUB, SK
aMoOHIM cynbdaT-HITpaT, KUK Mae 30ajJaHCOBAHE CITIBBIIHOIICHHS
a3oTy Ta cipku (26 % Ta 14 % BiANOBIAHO).

[Ipyu npomMy ciaig 3BEpHYTM YyBary Ha Te€, IO 31 3BITIB
LHEHTpaJIbHUX JIa0OpaTOplid MIANPUEMCTB HITPATHOI MPOMUCIOBOCTI,
7€ HaBEICHI pe3yJbTaTU IMPOMHUCIOBUX JOCHIAIB 3 OACP KaHHS
aMOHIMHOI CeTpH 3 J0OABKOIO aMOHIH CyJib(aTy, HE MOKHA 3pOOUTH
OJHO3HAYHUX BUCHOBKIB. 3a JaHHMHU IOCIIAHHKIB, JOOaBKa aMOHIN
cynbdaTyB MOpIBHSIHHI 3 J00aBkoro J[JIM Ouiblll TMO3UTHUBHO
MO3HAYAETHCS HA SKOCTI aMOHIMHOI CENITpH; 3a IHIIMMU JaHUMH,
nobaBka aMoHil cynbdaTyHe Mae nepeBar nepen podaskoro JIJIM. Le
NUTAaHHS BUKJIWKAE€ BEJIMKUN TEOPETUYHUU 1 MPAKTUYHUN I1HTEpEC,
OYEBUAHO, BAPTO WIE AOCIIKYBaTH.
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6. 3HaUHMI 1HTEpeC TPEACTaBiIsie Ppo3poOJieHa OJHIEKD 3
3aKOpJAOHHUX (ipM AoOaBka 3 Ha3Bow «llepmanien-34». Ilsg nobaBka
(mpumyckaeMo, IO B 1i CKJaJ BXOHASTh OpPraHiuHI 1 HEOpraHiuHi
pPEYOBUHH), 32 ONMYyOJIKOBAHUMH JAHUMH, YCIIIIHO 3aCTOCOBYETHCS
JUISL  OJIEp)KaHHS MIIIHUX TpaHyJdl aMOHIMHOI CeliTpu, 110 He
3IIEXKYIOTHCS.

[Ipu BukopuctanHi no6aBku «llepmanen-34» aMoHiiiHa cemiTpa
3a3Ha€ TIIbKU JBa MoaudikamiiHux nepexoau: npu 124 i1 43 °C.
3 oAy Ha Te, 10 NpH 30€epiraHHi TOTOBOrO MPOAYKTY TeMIleparypa
43 °C OyBae piako, 3HalJeHE 3MIlICHHS MOAU(IKALIMHUX MEePETBO-
pEHb Ma€ JIJIsl IPAKTUKU YMMaJle 3HaYCHHH.

I'panynmu amoHiiHO1 cemitpu, 1mo Mictath 0,4 % noOaBku
«Ilepmanen-34», BUTpUMYIOTh, HE PYHHYIOUYHUCH, TTOHA] 30 Temrepa-
TypHUX 3MiH B Mexkax Bij1 0 go 60 °C.

He3pyiiHOBaH1 MIlIHI TpaHyJId MOXHaA OJEpXKaTh MpHU
BUKOPUCTAaHHI J00aBKku, M0 ckiagae 13 cymimi: 0,2 % OopHoi
kuciotu, 0,2 % muamoniiidocdary 1 0,01 % cynbdaTHOi KUCIOTH.
[{r0o cymimn KOMOOHEHTIB (y BUIJISAI BOJHOTO PO3YMHY) JOJAIOTH Y
BUCOKOKOHIIEHTPOBAHMWW IUIaB  aMOHIMHOI  cediTpu  mepenx il
IPaHyJIOBaHHAM.

4.11. IlpuroryBaHHsI AeSIKMX HEOPraHIYHUX J00aBOK

Mimmanka-HeluTpaai3aTop npu3HadeHa J1jisi HeUTpam3alii aMiakoM
OPOAYKTIB  a30THOKHMCJIOTHOTO  po3kiafgaHHs  josiomiTiB.  Lle
HUAJIHAPUYHUM amapatr 3 HeprkaBiro4oi cram aiamerpoM 2200 mw,
oOJlalHaHWUK IITylepaMud JJIsl ToJadl  PO3YUHIB  (BUTSIKKH) 1
ra3zornojii0OHoro amiaky. BcepeauHi po3raiioBaHuid Baji 3 JIOMATSAMHU, €
TaKO>X JIFOK JIJISl YMILICHHS arnapara.

Qoepicanna oooasoxk PAIl i POM. JIns onepxaHHs 100aBOK 13
OPOAYKTIB  HITPATHOKUCIOTO  pO3KiIagaHHA  (pocopoBmicHOI
CUPOBUHHU 3aCTOCOBYIOThCA AamaTUTOBUM KOHIIEHTpAT, PochopuTHe
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OopomHO abo iX cymimn. 3 OINIAAYy Ha BJIACTUBOCTI amaTUTY 1
dochoputHoro OopoiiHa (YyTBOPEHHS MWLy, TPYIAKYBaHHSA THpH
NOTPAIUISIHHI BOJIOTH), X JIOBOJUTHCA 30€piraT B 3aKpUTHX CKJIAJax.
[le x 0OyMOBIIOE HEOOXIJHICTh BUKOPUCTAHHA NIPU OJCPKaHHI
no6aBok PAII 1 POM (na Biaminy Big no6asku JIJIM) cnenudigynoro
yCTaTKyBaHHS (MEXaHIYHI JIOMATH, ITHEKH, KOHTEWHEpH, CTPIuKOBi
TPaHCIIOPTEPH Ta 1H.).

3a oxHiero 31 cxem n00aBky PAII onepxyroTh B Takuil cnocio.
KoHreiiHepn 3 anmatutoM enekTpoTenbdepaMu MOJAIOThCA HA IUIO-
maaKy J0 BEPXHbOI YACTUHHU PEAKTOPIB PO3KIAJAHHS amaTury. Y
peakTopu Ha 2 ix 00’ eMy 3anuBatoTh 45—47 %-By HITpaTHY KUCIIOTY,
NOTIM 3 KOHTEHHEPIB MOCTYIIOBO BUCUIIAETHCS allaTUT.

JIns OpuCKOpEeHHs peakilii pO3KIaJaHHs amnaTuTy a30THOMO
KHCJIOTOIO B HWKHIO YaCTUHY peakTopa yepe3 0apOoTep MmoJaeThes
noBiTpst mig Tuckom 0,45—0,5 MIla. Ilicns 3akiHueHHsT 2—3 roj
BUXOAHTH PO34MH, mO Mictuth 90—120 r/mv’ dhocdopHHEX CIOTYK
(paxytouu Ha P,Os), HITpaTH 1 A€sIKI 1HII coui, a Takoxk 250-300 F/)IM3
BUIbHOI KHUCJIOTHU. [TposicHEeHn NUISIXOM BIJICTOIOBAaHHSI PO3YMH Hal-
XOJIUTh 3 peakTopa B HelTpasizaTop. BiH sBise cO0010 MUIITHAPUYHUN
amapar, y HI)KHIO YaCTHUHY SIKOIO OJHOYAaCHO TMOJAI0ThCS BUTSKKA 1
razonojioHui amiak. HeliTpanizoBaHa BUTSDKKA depe3 TiApo3aTBOp Y
BEpXHI YAaCTHHI amapaTta-HeHTpaii3aTopa BIABOAUTHCS B 30IpHUK,
3BIJIKH JIO3YETHCS B pO3YMHU aMOHIWHOI cemiTpu (86—88 % NHyNO;)
nepes iX ynaproBaHHSM JI0 CTaHy IJIaBY.

[Ipu HelTpanizalii BUTSKKHA Ta30MOJI0OHUM aMiaKOM MPOTIKAIOTh
HACTYIHI peaKiii:

HNO; + NH; = NH4NO;, 4.9)

2H3PO4 + 2NH3 + Ca(NO3)2 = CaH4(PO4)2 + 2NH4NO3, (410)
CaH4(PO4)2 + 2NH3 + Ca(NO3)2 = 2C3HPO4 + 2NH4NO3 (41 1)

Peakiii B3aemonii ¢docopHUX CHOJIYK 3 amMiakOM MOXYThb
OPOTIKATH 3 PI3HOI IIBWJAKICTIO B 3aJ€KHOCTI BIJI CEPEIOBHINA,
TEeMIIepaTypH, TPUBAJIOCTI B3a€EMO/111 KOMIIOHEHTIB 1 1HIIIUX YMOB.
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JI1st monepei’)KeHHsI MOKIIMBOCT] BUIIAJIaHHS B OCaJ] YTBOPEHUX
HEepOo3uUHHUX cosieil — Tpukanbiiiihocar Caz(PO,), 1 npeuunitar
CaHPO, — 30ipHMKM YaCTKOBO YINAapE€HHUX pO3YMHIB aMOHINHOI
CEITpU OCHaIeHI OapOoTepamu, uepe3 sAKI OE3YNUHHO IOJA€ThCS
CTHCHEHE TOBITPS.

4.12. IlokpUTTS AMOHIIHOI CeJIITPH
riapo¢godHnMu 100aBKaAMU

Ie#t cmoci® 3acHOBaHMI Ha 3MEHIIICHHI IIBUIKOCTI MOTJIMHAHHS
BOJIOTM IUISIXOM TOKPUTTS MOBEPXHI YAaCTUHOK aAMOHIMHOI CeniTpu
BOJOHENPOHUKHUMH IUJIIBKAMU OPTaHIYHUX T1ApOPOOHUX PEUOBHH.
[Ipy 1bOMY YACTMHKHM CEIITPH 130JIOIOTHCSA OJHA BIJ OJHOI 1 MDXK
HUMHU HE BHUHUKAE MNEPEMHUYOK, IO CHPHUAIOTH 3JIKYBAHHIO COJI.
Hanecennst riapodoOHOT TUTIBKU 103BOJISIE MPUOIU3HO B 3—5 pa3iB
3MEHIIUTH MIBUAKICTh TMOIVIMHAHHSA BOAHOI mapu 3 mnoBiTps. Kpim
TOrO, Taka IUIIBKA TajJbMy€ TEPEMIIICHHS MAaTOYHOTO PO3YUHY
3CepeIMHU YaCTUHOK CENITPH JI0 1X HOBEPXHI.

Ak riapodoOHI peyoBuHU Oyiu BUNpoOyBaHi mapadiH, cymim
TEXHIYHOTO BaszeniHy 1 0iTyMmy, KaHiosb, pi3HI 0ii, napadiHUCTHUM
MazyT 1 i1H. Maiixe Bcl TiapodoOHI H00aBKK SBISAIOTH COOOIO
BOCKOIIO/IIOHI PEYOBHHM, IO MEPEXOAATh Yy PIAKUN cTaH npu 60—
80 °C. Ix HaHOCATH Ha rapsui 4acTMHKHU coii B KimpkocTi 0,2—0,3 %
ii Baru. HaneceHHsa riapodoOHOT MJIIBKM HA YACTUHKHU CEIITPU
BUKOHYETBhCSI B amapatax Oapa0aHHOro TUIly. 3a KOPJOHOM
3aCTOCYBaHHS TriipoOOHMX TUIIBOK  CHOJY4arOTh 3  1HIIMMH
npuiioMaMy  MOJINIIEHHA  (PI3MYHUX  BJIACTUBOCTEM  MPOIAYKTY
(OXOJIOMKEHHS COJTi, pO3CIBaHHS IPaHyJI 3 BIIUIIJICHHSAM MY 1 T.11.)

Ha jesdxux BITUM3HSHUX BHUPOOHMIITBAX SK J00aBKH OyiH
BUnpoOyBaHi mnapadiH 1 Mazyr, 30aradeHuid mnapadiHoMm (BMICT
napadiny B Mazyti gocsarano 20—25 %). Ilpu 3acTocyBaHHI HMX
100aBOK y BEITMKUX MaclTadax oJep>KyBaJIl T'PaHyIbOBaHY 1 JIyCKaTy
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CeMTpPY 31 3MEHUIEHOI0 TIrPOCKOIMIYHICTIO 1 PO3CUITYACTICTIO,
HaOmkeHoro 10 100 %.

JI1s1 yCYHEHHSI 37TUIIaHHs] YaCTUHOK CEJITPH, MOKPUTHUX Tapadi-
HUCTUM Ma3yToM, OyJM 3acTOCOBaHI MNPUITYApPOBabHI J100aBKH,
HEPO34YMHHI Yy BOAI (BanmHAKOBUN w1, ocHopuTHE OOPOITHO Ta iH.).

Hocutb  g00p1  pe3yiabTaTH 31 3MEHIIEHHS  MIBUIKOCTI
NOTJIMHAHHS BOJIOTU 3 MOBITPS 1 31 3HUKEHHS 3JIEKYBAHOCTI CENITPU
OTpUMaH1 TaKOX NpPH J0JaBaHHI HapagiHOBOI AHTPAILEHOBOI Oii i
CyMillll pIBHUX YaCTHUH Ba3eNiHy, KaHidol 1 mapadiny.

IIpoaykT mpoTsaroM OaraTbOX MICSINB 3aJIMIIABCS CUIIKUM
HaBITh MpHU 30€piraHHl B HECHPUSITIMBUX CKIAJACHKUX YyMOBaxX. OgHak
Bl 3aCTOCyBaHHA J00aBOK mnapadiHy 1 mMmapadiHUCTOrO Ma3yTy
JOBENOCS BIAMOBUTHUCS, TOMY IO MPU I[bOMY 3HAYHO IiIBUIyBaacs
YyTJIUBICTh CENITPU A0 yHapy 1 30uiblnyBanacsi ii BHOyxoHeOe3-
Nne4yHiCTh. B OCTaHHI pOKM B 3aKOpJIOHHMX KpaiHax sIK JOOaBKHU J10
aMOHIMHOI CeJIITPU CTaJld 3aCTOCOBYBaTHM IaTEHTOBAaHI OpTraHiyvHi
rigpooOHI pedoBuHM (BMimIyro4i, 30kpema, Tpyny NH,) vy
CIOJIyYEHHI 3 TMPUIYAPIOBAIILHUMU HEOPraHiuyHUMHU J0OaBKaMH.
[IpoayKT yrakoBYIOTh Y MOJIETUICHOBY Tapy.

[Ipu BunpoOyBaHHI B TPOMHUCIOBUX MaclITabax BHCOKO-
MoJieKyJiapauil  gucnepratop H® mnokazaB m00pi pe3yibTatd y
BIJIHOIIEHHI 3HIKEHHS 3JIEKYBAHOCTI celiTpu. BiH sBisie co00ro
O TOpPOMIOK, PO3YMHHUK y BOAL 1 COJBOBUX PO3UHMHAX.
Hucnepratop H® € HarpieBoO CULIIO JUCYIb(DOKUCIOTH —
muHadTuiMeTany. AMoHilHa cemitpa 3 goOaBkoro H® 30epirae
CHUIIKICTh 3HAYHO Kpallle, HIX ceniTpa 3 1o06aBkoro POM. Ilpu nibomy
BMICT BOJIOTM B TOTOBOMY MHpojaykTi OyB y Mexax 0,6—0,8 %,
a OCHOBHO1 peuoBUHH 99,2—994 %. Ilicna piuHoro 30epiraHHs
npoaykT, o mictuB 0,05—0,1 % mucnepraropa H®, maB 100 %-By
PO3CUITYACTICTD.

Hochiau mokasanu, mo aojaaBaHHs (y Burisial 40 %—Boro Boj-
HOTO PO34UMHY) Y 1aB cenitpu HaBiTh 0,03—0,05 % mucnepraropa HD
npu 165 °C BUKIMKAE YTBOPEHHS BEJIMKOI KUIBKOCTI MiHU. 3 MOJalb-
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MM MIJABUIIEHHSAM TEeMIEpaTypyu IUIaBy MIHOYTBOPEHHS IiICHIIIO-
eTbecs. [Ipu boMy 301NIBIIYETHCS B TUIABY 1 BMICT BUIBHOI HITpaTHOI
KHCJIOTH, 10 BKa3ye Ha TMPUCKOPEHHS TPOLECY TEPMIYHOTO
PO3KJIaJlaHHs aMOHIMHOI CeITPH.

3anmponoHOBaHO Takox aucneprarop HO HanocuTH Ha rpaHyu
rOTOBOT'O MPOAYKTY 3a JIONMOMOI'0r0 (POPCYHOK 3 OTBOPAMHU JiaMETPOM
3mm, mig TUCKOM noBiTpsA 01m3bko 0,25 MITa.

OcTaHHIM YacoM BHWKOHAHI JOCHIIPKEHHSI 3 3aCTOCYBaHHSI
NESAKUX CHUHTETUYHUX CMOJI SIK JOOaBKH, IO TOJIMNIIYE HE TUIbKU
¢13u4HI, ajie ¥ arpoxiMidyHi BJIACTUBOCTI KOMIUIEKCHUX JOOpPUB 3
BUCOKMM BMICTOM aMOHIWHOI cenitpu. Hampuknaa, BumpoOyBaHi
yIOOpIOBAIbHI CyMIIll, 10 CKJIQJAlOThCS 3 AaMOHIMHOI CeNTpH,
cynepdocdary 1 XJIOPUCTOro Kajilo, 30KpemMa B CIIBBIIHOIICHHI
N:P,O5;:K,O=1:1:1.

VYV taky cymim BBoawid 1 %-BUM PO3YMH MOJIaKpUIAMIHY
(ITAA), kieit 4 abo 6 Ha OCHOB1 aKpUJIOBUX CMOJI 200 criBHoyiimMep 8
(ciBmoJliMep akpuiiaTiB).

[Tokazano, mo po6aBka IIAA 3HAYHO MiABUINYE MIIHICTh
rpaHyjl 3MIIIAHUX JOOpHUB 1 MPUOIM3HO BJBIYI 3MEHUIYE iX
FIFPOCKOMIYHICTh  (QHAJIOTIYHI ~ pe3yJbTaTH OTpPUMaHI 1  TIpHU
BUKOPHUCTAHHI KJIEIB HA OCHOBI CIIBIOMIMEPY 8). Y 3pa3kax 3MilllaHuX
n00puB 0e3 100aBOK aMOHIHA CENITpa pO3UMHSIACS Y BOJII B YOTUPH
pasu MBHJIIIE, HIXK Y TAKUX Ke 3pa3kax 3 fodaBkoro [TAA. /loBeneHo,
mo pgo0OaBka ITAA 3arpumye BHUMHBAHHA TOXXUBHHUX PEUYOBHUH 13
IPYHTY, IO CIPUATIABO MO3HAYAETHCS HA POCIMHAX, OCOOJIMBO B
MOYATKOBUI MEPIOJ IX PO3BUTKY.

4.13. O0poOka aMOHIHOI CeJITPU iIHEPTHUMHU
BOJOHEPO3YHHHUMHU 100aBKaAMH

Lleli mpuiioM 3aCHOBaHMWI HAa PO3'€JHAHHI YACTUHOK aMOHIMHOI
CeNTPU B PE3YJIbTaTl iX MNPUITYAPIOBAHHS HEPO3UYMHHHMHU Yy BOJI
HEOpraHiYHUMHU pevoBMHaMU. [lpumyaproBanbHi A00aBKH, PIBHO-
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MIPDHO PO3MOAUISIOUNCh MIK YaCTUHKAMHU aMOHIMHOI CeNiTpu, Ha
AKUWACh Yac 3aTPUMYIOTh TMPOTIKAHHSA MPOLECIB, MO CHPHUAIOThH
3JIKYBaHHIO COJII.

VY SKOCTI mpUNyApPHOBAIBHUX J100ABOK BUKOPUCTOBYIOThH JCSKI
BUJIU TJIMH, BaIIHSIKOBUI MU, K13€JIbIYyp, (ocHOpUTHE OOPOIITHO Ta 1H.
Taki 100aBKM 3aCTOCOBYIOTh Y KUJIbKOCTI 2—4 % Bij Baru aMOHIMHO1
celmTpu. AMOHINHY CeNITpy 3MIIIYIOTh 13 OPUIYIPIOBAILHUMHU
no0aBKaMu 3a3BUYail B 00EPTOBUX anaparax 0apadaHHOTO THUITY.

3acTOCOBYBaH1 J00aBKM HE IIOBHUHHI BOJIOJITH O1iJIBIIOIO
TIrPOCKOMIYHICTIO, HIK YMCTa aMmiayHa CeNliTpa; BOHU MOBUHHI A00Ope
OPUWINNATH J0 TOBEPXHI YaCTUHOK, OyTH JOCUTh CYXHMH, TOHKO
po3menieHuMH. Kpim Toro, mob6aBka 1 JOMIIIKH, 110 MICTATHCS B HIM,
HE MOBMHHI BCTYNaTH B XIMIYHY B3a€EMO/III0 3 AMOHIIHOIO CETITPOIO.

IIpy BUKOpPUCTAHHI [J100aBOK, IO HE BIAMNOBIIAIOTh UM
BUMOTaM, TIFPOCKOMIYHICTh 1 37€KYBaHICTh aMOHIMHOI CENITPU HE
TUIbKKA HE 3MEHIIYEThCS, ajieé MOXKE HaBiTh 3pOCTU. BigzHauumo, 110
OpUIYIPIOBaIbHI TOOABKH AIOTh TIJIbKH TUMYacoBui edekT. HaBiTh
pU KOPOTKOYACHOMY 30€piraHHi CEJIITPU MOUYMHAETHCS «IIPOPOCTAHHSD)
il KpUCTaJiB yepe3 MNpUITYAPIOBAIbHY J00aBKY, Yy pe3yJbTaTi 4Oro
IPOJIYKT 3JIEKYETHCS.

JoOpi pe3ynpTaTd OTPUMaHI OPU BUKOPHUCTaHHI B SIKOCTI
OPUNYIPIOBAIbHUX  J00AaBOK  pI3HUX  BIAXOMIB  BUPOOHHUIITB
(IMHKOBOTO O1IMJIa, MapTaHIEBUX CIIOJYK Ta 1H.). AMOHIMHA CeITpa,
OpunyapeHa UMy Jao0aBkaMu, mpoTsarom 4—~6 wicsuiB 30epirana
98 %-By PO3CHUIYACTICTb.

Benuka yBara - NpUAUIAETBCA  3'ICYBAaHHIO ~ MOXJIMBOCTI
BUKOPHUCTAHHS Y BUIJISl MPUITYAPIOBATIBHOI JOOABKU BEPMUKYIITY.
o cknagy BepMHKYNITY J{OHEHBKOro Ta 1HIIMX POJOBHUI BXOJIWTH:
26—34 % xpemuezemy, 32—40 % nomyropHux okcumais, 15—20 %
MarHii OKCHJy, HEBEJIHUKI KUIBKOCTI BOJOTM 1 0arato 1HIIMX
KOMITIOHEHTIB (KaJiid, HaTpiid Ta i1H.). BumpoOyloThCs BEPMHUKYIIITH,
OTpUMAaHi MICJsl MpoXKaproBaHHS (CIy4eHi), M0 1 Hicis XIMI4HOI iX
00pOoOKH HITPATHOIO a00 CYJb(PATHOIO KUCIOTOIO.
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JIaGopaTopH1 IOCHIIHKEHHSI MOKa3aid, 10 BEPMUKYJITH PI3HUX
POJOBHII TIPU JOJIaBaHHI B KUIBKOCTI 2—3 % 10 4MCTOI aMOHIMHOI
cenitpu abo nobaBkoro PAII y kibka pa3iB 3MEHIIYIOTh 3J1€XKYyBa-
HICTb TOTOBOTO TMPOAYKTY (HABAHTAXKEHHS TMPU PO3JIaBJIIOBAHHI
0,03—0,04 npotu 0,09—0,13 MIIa). 3a nonepeaHiMH pe3yabTaTaMu,
JOCIIIHI TapTii aMOHIMHOI cemTpu 3 J00aBKOK BEPMHUKYIITY
OpPOTATOM  JIEKUIBKOX MICAIIIB HE 3JEKYIOThCA 1 TpaHyJd He
PYHHYIOTBCH.

4.14. Crao0inizaniss aMOHINHOI ceJIITPH

3anponoOHOBAHO BEJIMKE YHUCJIO HEOpPraHiuHUX J00aBOK, IO
NEPEIIKOHKAIOTh  MOAU(DIKALIITHUM ~ TIEPETBOPEHHSIM  aMOHIMHOI
ceniTpu (ab0 CHOBUIBHIOIOTH iX) MpPH 3MiHI TEMIIEPATypHUX YMOB.
Jlesiki 3 HUX 3HAWUUIM MPOMUCIIOBE 3aCTOCYBAHHS, XO4a BOHU HE
[IJKOM BUPIIIYIOTh MpoOJieMy 30€piraHHs aMOHIMHOI CeJITpU B
CTa0lJIbHOMY CTaHi.

Sk crabimizyrodi J00aBKM HAWOUIbIIE JIOKJIAJHO BHUBYEHI:
MarHii, KajbIid 1 Kajiidi HITpAaTH, aMOHIN cyibdaT 1 cyMill OOpHOI
KHCJIOTH 3 AuaMoHiidocdarom 1 amoHid cynbparoM. Ili goGaBku
NEePEeNIKOKAIOTh  MOAU(IKAIIIMHUM  TEPETBOPEHHSIM  aMOHINMHOI
celmiTpu abo 3pymIyloTh iX YOIK OUIbII BHUCOKHUX YW HU3BKHUX
Temrnepatyp. Hampuknaa, moGaBka Kaiblliii 1 Mar"id HIiTpaTiB MOpH
OXOJIOJIKEHHI CEJITPU B KUILITYOMY IIapi 1 BMicTi B Hiil meHi 0,3 %
BOJIOTM BHKJIMKA€ 3CyB TEMIIEpATypu MOAU(DIKALINHOIO NEepPeXoay
II — IV 3 45 no 48 °C. JlobGaBka Kajiii HITpaTy NPU3BOJIUTH JO
3HW>KEHHs1 TemnepaTtypu neperBopenHs IV — I 3 32 mo 22 °C i
niaBUILeHHIO TeMiepatypu nepexony I — I3 82 no 106 °C.

Kpim Toro, nns crabimizaiii YaCTUHOK aMOHIWHOI CEliTpH
3aMpOINOHOBAHO 3aCTOCOBYBATH JOOABKH, YTBOPIOIOUI IITYYHI [IEHTPU
KpUcCTai3anli, ki MOBUHHI CHOPUSTH OJIEPAKAHHIO TPaHysl BHCOKOI
MiltHOCTI. Jlo Takux J00aBOK BiTHOCSATHCS: PI3HI IVIMHU, KPEMHE3EM 1
JIESIK1 1HIII PEYOBHUHHU.
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VY 3aKOpJIOHHIA MPaKTHUIl YaCTIIIE 1HIIUX BUKOPUCTOBYETHCA
no0aBKka MarHidl HITpaTy, SIKy BBOJSTH Yy IUIaB y KUIBKOCTI A0 2 %
Baru aMOHIMHOI CEITPH.

SKII0 3aMICTh HITPATy MAarHir0 3aCTOCOBY€ETHCSI OKCHUJ MarHiio,
TO TPU HArpiBaHHi ii 3 aMOHIMHOIO CENITPOI0 MOPIBHSHO MIBUAKO
yTBOpUThCST Mg(NO3),. IIpu BMmicTI B mutaBy 10 1 % marHiii okcuay
Temrieparypa (pa3oBOro mnepexoay aMOHINHOI CENITPHU 3PYLIYEThCA 3
32 no 55 °C.

3a OJHUMHU JAHUMHM, TPaHyJd aMOHIMHOI CENTPH 3 JA0JaBaHHSIM
HITpaTy MarHil0 3/1aTHI, HE PYWHYIOUYWCh, 3a3HaBAaTU COTHI pa3iB
dazoBi mepexoau B iHTepBam Temmeparyp Big 20 mo 45 °C; 3a
IHIOMMU JaHUMU, hOpu goaaBaHHl 1,2 % Mg(NO;), yxe micus
50 nepexoxiB npu 32,3 °C pyitnyethes 60 % rpany.

Maruiii HITpaT BIUIMBAa€E HAa TeMIEpaTypy MEpPEeTBOPEHHS
[T — II, miaBuiyrouu ii 3 82 g0 90 °C.

s 6e3BoaHoi cuctemu NH4NO; — Mg(NOs), BusiBjieHi nBi
HOBUX cnonyku — NH4Mg(NOs); 1 (NHy);Mg(NOs3)s, sskuM mipunu-
CYIOTh TIO3WTHBHE 3HAYEHHS Yy BIIHOILIEHHI CcTa0uIi3alii TpaHynl
aMOHIMHOI CETITPH.

JlonaBaHHs MardHiii HITpaTy 3HA4yHO IIJIBUINYE CTIMKICTh
YaCTUHOK AaMOHINMHOI CEeJITpU NPOTH pyHHYBaHb Yy TOYKaX ii
MoaudikamiiHaux nepexoAiB. OgHaK HE MOKHA HE BPaxOBYBaTH, IO
OJIHOYACHO 111 JoOaBKa pi3KO 30UIBIIYE TIIPOCKOMIYHICTh aMOHIHHOI
cemiTpu. Tak, HanpukiIag, TPaHyJId aMOHIMHOI CENITPHU, IO MICTITh
1,9 % wniTpaty MarHito, y MOpiBHSHHI 3 TPaHyJIaMH, y SKUX BiJICYTHS
1 Jg00aBKa, MOTJMHAIOTH BOJIOTY B 19 pasziB Oulbllie MNPOTATOM
nepuioi roAuHU, y 6 pa3iB — 3a HACTYIHI 3 TOJWHMU ¥ y JBa pasu
OinbIe — 3a nepioA BiAg 24 10 72 roauH. 3 bOro0 BUXOJIUTH, 110 MIPHU
TpUBaJIOMY 30€piraHHi MpoAyKTy (3a OAHUMHU JAaHUMU 6 MiCSLIB, 3a
IHIIIUMU — PIK) TPaHYJHU 3 J00ABKOIO HITPATY MArHil0 pyHHYIOThCS.

JlonaBanHs 10 aMOHiMHO1 cenitpu 1 % HITpaTy Kanbllito cTadii-
3ye 1i IV dopmy, 3mimaroun temneparypy nepexoay IV — III no
50 °C. Ha nepetrBopenns x Il — II Kanb1iii HiTpaTMaiixke He BIUIMBAE.
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Sk 1 MarHii HITpaT, 10AaBaHHS KaJblliil HITpaTy pi3KO 30UIbIIYE
FIFPOCKOMIYHICTh aMOHIMHOI CEeNITpU 1 TOMY HE BBaXKAETHCS
NEPCIEKTUBHUM K CTa0lIi3yloua pEYOBHMHA. 3a KOPJOHOM IS
cTabimizalii aMOHIMHOI CENITPU BUKOPUCTOBYIOTH J100aBKY 2—3 %
KaJIlid HITpaTy.

Y mNOpiBHSHHI 3 I1HIIMMU HITpaTaMU KaJllii HITpaT MEHIIE
NPOTHUIIE€ pYHHYBAHHIO TPaHyJl, AK€ BUKIUKAETHCS MOIU(IKAIIHHUMU
NEPETBOPEHHSIMH.

Jy’)xe cynepeunuBi BIAJOMOCTI MarOThCA B JITEPATYypl IIOAO
BUKOPUCTAHHS JUIsl CTaOLI13alli YaCTMHOK CEJITPU TaK HA3MBAHOTO
«Hyxkno-miporieccy», 3aCTOCOBYBAaHOTO Ha  MNPAaKTHUIl  JEIKUMH
aMmepukaHChKUMU pipmamMu. CyTHICTh IOTO CIOCOOY — YTBOPEHHS B
IJlaBy aMOHIWHOI CENITPU B MOMEHT MOro TpaHyIIOBaHHS LIEHTPIB
KpUCTamizamii 3 3aJaHuMU  BJacTUBOCTAMHU. Jis 1iei  meru
3actocoByeThest Big 0,1 10 4 % nobGaBok, ONTHMajbHI PO3MIPH 1
dbopMa YaCTUHOK SKUX 3a3/aJIeT1Ib 3HAUICH] JOCTIHUM ILJIIXOM.

€ BIIOMOCTI, 11O TPaHYJIM AMOHINHOI CENITpU, OTPUMAHI IMpHU
BUKopucTtaHHi  «Hykno-mponeccy», MarOTh  BEJIMKY  MIIHICTb
NEePEeTBOPEHD; 3a IHIIMMHU JIaHUMH, TakKa CeliTpa BXKe Mics
50 MmoaudikaniftHUX nepexoaiB MICTUTh 16 % 3pyiiHOBaHUX rpaHyJl.

Jlo peyoBHMH, IO MalTh 3[aTHICTb YTBOPIOBATH LIEHTPU
KpUCTati3allii, BIAHOCIThL OEHTOHITH. OCHOBOIO OCHTOHITIB € MIHEpa
MOHTMOPWJIOHIT, CKJIaJ SIKOTO 4YacTO BHPaXawTh (HOpPMYIIOI0
SigAl4O,0(OH), - nH,O. Ileit minepan y pi3HUX KUIBKOCTAX MICTHUTh
HATpIi, Kajaild, MarHii, Kajubliii, 3ami30, MUHK. [Ipubnu3zHuil ckian
OJIHOTO 31 3pa3kiB OeHtoHiTy (%): S10, — 53,5; CaO — 1,5; K,O —
0,4; Na, O —1,1; ALO; — 20,1; MgO — 2,8; H,O — 10,4; Fe,O; —
3,21S50; —6,1.

JlonaBanHst OCHTOHITIB Yy 1iaB, 1m0 MicTuTh 0,3—0,4 % BoJoru,
JI03BOJISE TIABUIIATA MIMHICTh rpanya Ha 13—33 %, nepemkomxkae
moaudikariinomy nepexony Il < IV, o npu3BoauTh 10 3HUKEHHS
3JIEKYBAHOCTI TOTOBOT'O MPOJYKTY.
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Sk no6aBKy, 110 CTa01II3ye aMOHIMHY CENITPY, 3alpolOHOBaHa
CyMilll, IO CKJIaAa€eThbcsi 3 OOpPHOI KHUCIOTH, JilaMoHiidocdary 1
aMOHI# cynb(]aTy, KOMIOHEHTH SIKO1 CKjiaAaroTh BignoBiaHo 0,2, 0,2 1
0,01 % Bixg Barm rotoBoro npoaykrty. Ils gqo0aBka 3aCTOCOBYETHCS B
OPOMHUCIIOBUX  MaciiTtabax sSK I8 cTaOuIi3alii  4acTHUHOK
IpaHyJbOBAHOI AMOHIMHOI CEeNITPH, TaK 1 sl JOOPUB, 5Kl 1i MICTSTh.
Jlo0aBKy BBOASATH Y IIAB NEpe MOro rpaHyIIOBAHHAM Y KIJIbKOCTI HE
oinem 0,5 % BiJ Macu aMOHIMHOT CETITPH.

BigzHauaeTbes, 110 3aCTOCYBAaHHS BOJHOIO PO3YMHY TaKoOi
n00aBKH JO3BOJSE OJEP>KYBATH TPAHYJIU CEIITPU, 3[aTHI BUTPHU-
MyBaTH IpH 30€piranHi NpoTsAroM ABOX pokiB Ouibiie 300 moaudika-
miHUX nepexois mpu 32 °C.

Ak crabinizytouy A00aBKy AOCIIKYBald aMOHIM Cylbdar.
Bynu B34Ti 3pa3ku aMOHINHOI CENITPU B CyMillli 13 aMOHIM CyJib(aToM
(1, 5, 10, 15 % Ta 1H.) 1 3pa3ku, OTPUMaH1 MEPEKPUCTATIZAIIIEIO COJI, 1110
BUIA/IaJIa TIPU yIaproBaHHI # 0X010/KeHH1 cyMili po3unHiB NHyNO;
1 (NH4),SO,4. Ilponykt He 3ieXyBaBcs ab0 Majo 3JI€KYyBaBCI —
3aJIE’KHO BiJ yMOB 1 TpuBajocTi 30epiranus. llle na mouyatky 50-x po-
KiB 3'SIBUJTUCA MMATEHTH, 1110 BKa3yIOTh HA MOXKJIUBICTh BUKOPUCTAHHS B
HEBEJIMKUX KUIBKOCTSIX aMOHIN cyhbdary s cTaOuIi3ailii 4acTUHOK
aMoHIiHO1 cemiTpu. OpHak Big3HAYanocs, 1Mo Ipu jaojaaBaHHl 1 %
aMOHIM CynbdaTy 10 aMOHINHOI celiTpu ciialKiia craduli3yroda Jis,
HIK TIPU J10JIJaBaHH1 MarHiy 1 Kaiiil HITpaTiB.

B mpucyTHOCTI AecATHMX 4YacTOK BIJICOTKAa aMOHIW cyJibdary
MILIHICTh TPaHyJl aMOHINHOI CEIITPHU 3aJUIIAETHCA TAKOKO XK, SK Oyna
10 30epiranHs, abo HaBITh 3HAYHO 3pocTae. Hanmpukias, micis mecTu-
MICSIMHOTO 30epiranHs aMoHiMHOI cemiTpu npoaykT maB 100 %-By
pPO3CUIMYACTICTh 1 MICTUB TUIBKHM HEBEJIMKY KUIBKICTb HE KpHUCTa-
J130BaHUX TPaHyIl.

3acTocyBaHHSI ~ aMOHI  cynb(aTymo3BOJIsIE  3ano0iratu
3alUWJICHHI0 aMOHINHOI ceniTpu. BijmoMo, 1110 Ha TUX BUPOOHUIITBAX
aMOHIMHOI CeNITpH, A€ NPUIUHWIA BUKOpUCTaHHS no6aBok JIJIM, y
rajiepesax pi3KO MiJABUIIMBCS BMICT Yy TMOBITP1 CEIITPSHOTO MHITY.
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[Ticng nogaBaHHS 10 aMOHIMHOI CENITPU aMOHIH Cylb(aTy 3anuiIeHHs
B rajiepesix FOTOBOr0 MPOAYKTY Malke HE CIIOCTEPIraeThCsl.

Hpyra po3pobOka — 3acTOCyBaHHA HITPATHO-KUCJIOTHOI BH-
Tsokku HKB y BUpOOHMUTBI CcTab11130BaHOI aMOHINWHOI  CETITPH.
Cknan crabum3oBaHoi cemitpu, % mac.: NH4NO; — 80,0, HKB —
20,0. Hoopuso MicTuth (Mac. %): N — 28,0, P,O; — 4,0.

TexHosorisi cTab1Ii30BaHOI aMOHIMHOI CENITPU CKJIAJIAETHCS 3
TaKMX CTajld: po3kiagaHHs  (ocdar-riaykoHITOBOI  CHUPOBUHU
HITPAaTHOIO KHUCIOTOW; (DUIbTpAIlisi HITPATHO-KUCIOTHOI BUTSKKHU;
HEUTpasi3allisl HITPaTHO-KUCJIOTHOI BUTSKKH; BUTIAPIOBAHHS; CYILITHHS;
IPaHyJIIOBAHHS Ta MMaKyBaHHS TOTOBOTO MPOIYKTY.

Cxemy ojnep:kaHHs CTaO1J1130BaHOI AMOHINHOI CENITPU HABEACHO
Ha puc. 4.7.

BuKiHI

CTtabim3orada

aMiayHa c
: OKOEa
cemTpa Hana
HNO; b
| e
¥ e — 14
CHpOBHHA ITapa A
- 2
["asn KoHeHcaT HNO
2 N =) U3
i ! f% ;il ! 10 \
. - 11 ::NHg
74 o ~15
12 13
Puc. 4.7. TlpuHuunoBa TEXHOJOTIYHA CXeMa OJIep>KaHHS CTaOLII30BaHOI
aMoOHIMHO1 cemitpu: 1 — HamipHuii 6ak; 2 — pgoszatopu; 3, 4 — peakTopu,
5 — rpanynsuiiiHa 6amrta; 6 — BEHTWISATOP; 7 — cemnapaTtop; 8 — (uIbTp-IIpec;
9 — BumnapHuii amapar; 10, 11, 15 — mpomixni emHocTi; 12, 13 — Hacocu;

14 — amoHi3aTOp
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CupoBuHa (dpocdaT-rnmaykoHITOBUM KOHIIEHTpAT) IMOJAETHCS B
peakTopu 3, 4, Ky OJHOYACHO 3 HamipHoro 0aky 1 uepes pozatop 2
MOCTYyMa€e HiTpaTHA KUCJOTa B crhiBBiaHOmeEHH1 1 : 1,1. Po3knaganHs
dochopury 3ailicHIOETBCS 56 % HITPATHOIO KUCIOTOIO 3a TEMIIEpATyp
55—60 °C, BHaAcHmiOK YOro YTBOPIOETHCS HITPATHO-KUCIOTHA
BUTSDKKA, SIKY HAIpaBIAIOTh HA MPOLEC BHUAUICHHS HEPO3UMHHOTO
sanuiky. Kucimi razu (HF, NO,) 1 napa, siki BUIUISIOTBCA 3 PEAKTOPIB
3, 4, BEHTWIATOPOM 4Yepe3 cemaparop 7 CIHPSMOBYIOTBCS B LEX
OUMILICHHS Ta31B. BUII€HHS HEPO3UMHHOIO 3aJIMIIKY IPOBOIUTHCS Ha
(1abTp-TIpeci 8.

[Ilmam BIABOAMTBCA 1 Jajil MOXE BHUKOPHUCTOBYBATHUCS SIK
OyIiBeIbHUM MaTepiai, Yy BUIIISIAL J00aBOK 10 OCTOHHUX CyMillIeH, 3
METOI0 TIJIBUIIIEHHS MOPO30CTIMKOCTI 1 MIBUJKOCTI TBEPIIHHS
3a11300€TOHHUX BUPOOiIB. OCBITIECHUN PO3UYMH MOCTYIAE B MPOMIKHY
emMHIcTh 11, 1 HacocoM 12 mopaeThcs yepe3 A03aTop 2 B MPOMIKHY
eMHIicTb 15. Tynu X momaeTscs pO3paxXyHKOBA KUIBKICTh HITPATHOI
KHUCJIOTH 1 amiaky. ¥ amapati 15 orpuMyeTbes amiadHa cenitpa 3 100aB-
kot0. B amapari 15 takox BimOyBa€eThcs HEUTpasi3alis pO3YMHY aMOHii-
HOI cemiTpu amiakoMm. 3 amapaty 15 Hacocom 13 62—65 %-Bui
PO34YUMH MOAAETHCS y BUMIAPHUH anapat 9.

[Ipomiec rpaHy tOBaHHS aMOHIMHOI CENIITPU BIAOYBAETHCA Y
rpa”yJsuiiHii Oamry 5 3a Temnepatyp 174—185 °C, po3mip rpanyn
2,0—3,0 MM — rosoBHa (pakiisi.

4.15. Boagocriiika aMOHIliHA ceJliTpa

AMOHIIHY CelTpy B YUCTOMY BUIJISAI 1 MPOAYKTH, IO CKIALy
AKUX BOHA BXOJWThH (HANpPUKJIAJA, AaMOHITH), 4YacTO JOBOIUTHCS
3aCTOCOBYBAaTM B YMOBax MIJBHUIIEHOT BOJOrocTi (y OOJOTHUCTHUX
MICIISIX, IMaxTax 1 T.i.). Y 3B'SI3Ky 3 IIUM YacCTUHY CeJITpHU
BUPOOJISIOT, 3 J00aBKaMM, 110 JIOJAKOTh 1 BOJOCTIMKOCTI.
Bonocriiika cemiTpa MoOXKe TpHUBajJuid Yac 3HAXOJUTHCS B yMOBax
M1JBUILIEHOI BOJIOTOCTI, HE BTPAYarO4d CBOIX MEPBUHHUX (PI3UUYHUX
BJIACTUBOCTEH.
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BosocTiliKy aMOHIMHY CeNiTpy OJEpKYIOTh HAHECEHHSIM Ha
YaCTUHKM coli T1IpooOHOI TUTIBKH, SIKa YTBOPIOETHCS 13 (epym
cynbhary Fe (SO4); 1 cyMilli CHHTETUYHUX JKUPHUX KHUCIOT 3
napadinoMm. Crovatky goaaBaHHsM po3unHy Fe(SO4); 10 miaBy
CENITPU OAEPXKYIOTh TaK HA3MBaHy «O3aJlI3HEHY» CEIITPY, MOTIM Yy
pe3yibTaTi OOpOOJIEHHS 11 JKMPHHUMHM KHUCIOTamMu 3 mnapapiHOM Ha
MOBEPXHI1 YACTUHOK CEIITPU YTBOPATHCS 3aJ113H1 COJI1 JKUPHUX KHUCIIOT.

Pozuun ¢depym cynpdary roryrorh 13 Kymopocy FeSOy,
OKHCHIOIOYM HOr0 HITPATHOK KHCJIOTOK 3 HEBEJIMKUM JO0JIaBaHHAM
cyibdaTHol kucioTu. [Ipu iboMy NpoOTIKAE peaKis:

6FeSO,+2HNO; + 3H,SO,4 = 3Fe(SO4); + 2NO + 4H,0. (4.12)
VY BojpHOMY po3uuHi pepyM cyabdaT miaIaeTbCs riapoi3y:
FCQ(SO4)3 + 6H20 > 2F€(OH)3 + 3HQSO4 (413)

[Ipy miABUIIEHUX TeMIepaTypax MOXIJIMBE YTBOPEHHS OCHOB-
HO1 COJi:
Fe,(SOy4); + HyO = Fe,O(S04), + HySOy. (4.14)
Jlnst 3amo0iraHHs TiApoi3y W yTBOPEHHS OCHOBHOI COJII B
PO3YUH J0/Ial0Th CYJIb(ATHY KUCIIOTY.
[Tpu B3aemogii hepym cynb(dartiB 3 ) KUPHUMHU KUCIOTAMH MPOTI-
KaloTh PEAKIIii:

FCQ(SO4)3 + 6RCOOH < 2F€(RCOO)3 + 3HQSO4, (415)
Fe,O(SO,), + 6RCOOH2Fe(RCO0); + 2H,S0, + H,O. (4.16)

Jlesiki 3ai113H1 COMl JKUPHUX KUCTIOT, 110 YTBOPSTHCS HA MOBEPXHI
YACTUHOK CEJIITPH, 3/1aTHI TMOIJIMHATA >KUPHI KHCJIOTH, IO HE
BCTYNWIM B peakilifo. Y pe3yibTari IIbOr0 Ha YaCTHUHKAX CeJIITpU
YTBOPIOIOTBCS  TiApOoPOOHI  TUNBKM  («KHCIT  MUJa»)  THUITY
Fe(RCOO);-RCOOH.

B Tabn. 4.6 HaBelneHI OCHOBHI JaHl NPO >KUPHI KUCIOTH 1 iX
cymimni (1:1) 3 mapadgiHoM, 3aCTOCOBYBAaHUX ISl OJIEp>KaHHS
BOJIOCTIMKO1 aMOHI1MHOT CETITpPH.
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Tabauys 4.6. ZKupHi KUCIOTH 1JI51 OePKAHHS BOJOCTIHKOI aMOHilHOT
ceJliTpu

Iloka3zHuKHN Kupni kucaorn | Cymim 3 napadiHom
Koncucrenuis npu 20 °C TBepna TBepna
Komip TeMHO-KOBTUI TeMHO-KOBTUI
Temnepartypa, °C
TIJIABJICHHS 50 56
3aCTUTaHHS 47 46
criajiaxy 213 195

B's3kicte ymoBHa nipu 100 °C 1,73 1,23
30abHICTB, % Mac 0,045 0,043
Bonoricte BincyTHs BincyTHs

BonocTiliky aMOHIHY CemTpy BHUIYCKalOTh y JAPIOHOKpHUCTA-
JIYHINA, JTycKaTii 1 TpaHynbOBaHIM (opmax. 3a BUHSATKOM JIESKOI
JOTMIOMIXKHOI amapaTypy Uil OJEpXaHHS IMX (QOpM BOJOCTIMKOI
CEJIITPHU 3aCTOCOBYETHCA TaKe K YCTATKYBaHHS, SIK JIJIi BUPOOHHUIITBA
aMOHIWHOI CENITPU, BUKOPUCTOBYBAHIN B CUILCBKOMY IOCIIOAPCTBI.

SIKicTh BOAOCTINKOI aMOHIMHOI CENITpW MOBHHHA BIJMOBIIATU
MPTVY6-03-162-64. B tabi. 4.7 HaBEeIEHO CKJIaJ]] TOTOBOTO MPOAYKTY.

Tabauys 4.7. Ckaaa roToBoi cTadulizoBaHoi aMoHiiiHOI cejiTpu,
% Mac, (y mepepaxyHKy Ha CyxXy pe4OBHHY)

[Toka3Huku 3HaueHHs
AMOHIH HITpAT, HE MEHIIIE 99,0
Bounora, ne OutbIne 0,8
BinbHi ym 3B's13aH1 )KUPHI KUCTOTH 1 mapadin 0,3—0,4
3amizo 0,06—0,09
KHCIIOTHICTS BOTHOT'O PO3YMHY, HE OUIbIIE 0,09
Hepo3unHHI B COJISIHINM KUCIOTI PEUOBUHU 0.08
(micng nmposkaproBaHHs), He OUIbIIIe ’
[Iportec  oaepkaHHA  BOJIOCTIMKOI ~ aMOHIMHOI  CEJITpH

M1IPO3IUISIETHCA Ha HACTYIHI CTali:
1. IlpurotyBaHHs po3uuHy Qepym cyibdary.
2. IlpurotyBaHHs CyMIIIIl >KUPHUX KUCJIOT 3 MapadiHOM.
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3. I[IpurotyBaHHs «03a113HEHOD» aMOHIMHOI CENITPH.

4. HaneceHHs cyMmilll )KUPHUX KUCJIOT 3 MapadiHOM Ha YaCTHUH-
KM «03aJI13HEHO1» aMOHINHO1 CENITPH.

Po3uunu pepymy cynbdaty MOXKHaA TOTYBaTH, 3aCTOCOBYIOUH SIK
CUPOBUHY KpHUCTalluyHUW 3ani3Huil kynopoc FeSO, um po3umHsoun
oOp13ku 3a1i3a B 75 %-Hii cynb(paTHIN KACIOTI.

B ocranHbOMy BUIAJIKY MpolEC 3AIMCHIOETHCS B TaKUM CIOCIO.
VY pO34YMHHUK, 110 MPEJCTaBisie COO0K HWIHAPUYHY CYAUHY, OCHa-
MIEHUM KOJOCHUKOBUMM TIpaTaMH, MapoOBUM OOITPIBOM, JIOKOM Yy
BEPXHIM YaCTUHI, BUXJOMHOK TPYOOIO 1 BIAMOBIIHUMH MATPyOKaMU
JUISL TIIBEICHHS KHUCJOTH, TapH, KOHJEHCATy Ta 1H., 4epe3 JIIOK
3aBaHTaXylOTh 00pi3ku 3amiza. [loTiM JIIOK 3aKpuBarOTh 1 amapar
npuOin3Ho Ha 1/3 Hioro 00’eMy 3anuBalOTh MAPOBUM KOHJEHCATOM,
MICJISI YO0 3A1MCHIOIOTh MPOJYBKY TOCTPOIO Maporo, 100 3amodirtu
YTBOPEHHIO BUOYXOBOI IMOBITPSIHO-BOJIHEBO1 CYMIIIII.

Jlani BKIIIOYA€ThCS LHUPKYJALIAHUANA HACOC 1 B anapar MoJa€eThes
3a/laHa KUIbKICTh Cyib(aTHOi Kuciaotu. [Ipu 11poMy B PO3UYMHHHKY
nigTpuMyethes Temneparypa 60—70 °C. Y pe3ynbTaTi B3aeMOii 3ai1i3a
13 CyJb()aTHOK KHUCIOTOK OJEPKYIOTh PO3UMH 3aJII3HOIO KYIOPOCY
(mriaeHicTh 1,38—1,41 KF/M3), 10 MICTUTh 5—6 % BUIBHOI CyibdaT-
HO1 KucnoTH. Llel po3urmH HACOCOM MEPEAAETHCA B PEAKTOP-OKUCHUK;
TyAM K JJIs 30UIbIICHHS IIBUIKOCTI pPEakillii BBOJATh HITPATHY
kuciory (1o 5—10 %-Boro HammmiiKy). BMICT anmapata HarpiBaroTh
no 80—=8S5 °C.

[lepexia 3a0apBiieHHS PO3YMHY BIJ 3€JIEHOTO /10 KOPUYHEBO-
YEpBOHOIO CBIIYUTH MPO MOBHE OKUCHEHHS 3aKHCHOTO (IBOBAJICHT-
HOT'0) 3aJli3a B OKHCHE (TpuBajeHTHE). [licig 11poro nojgavyy HiTpaTHOI
KHCJIOTY MPUNHHSIOTH, HATPIBAIOTh PO3UMH O KUIIHHSA 1 Jal0Th HOMY
BIICTOSITUCS BiJl 3Ba)KCHHMX JIOMIIIOK, MOTIM OXOJOMKYIOTh 10 35—
40 °C 1 HacocOM MepeKavyloTh y HaMipHUM Oax.

Y rotoBomy posumti mictutbes 120—140 r/qm’ Fey(SO4)s i He
6imbin 1 r/nm’ FeSO, (y mepepaxyBaHHi Ha 3a1i30). A30T OKCHAH, IO
YTBOPIOIOTBCSL B XOJII Ppe€akiiii, BIABOASATHCS IO Ta30NpOBOJy Ha
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YCTAHOBKY PO3BEJCHOI HITPATHOI KHUCIOTH, a00 TICNsA PO3BEIACHHS
MOBITPSIM, HAMPABJISIIOTHCS Y BUXJIOMHY TPYOY.

«O3a3HeHy» CceliTpy TOTYHTh y Takui croci0. Po3uun
aMOHIMHOI cenmiTpu ymnaprwowTh A0 98,5—98 %-Boro miaBy 1 3
HamipHOro Oaka TOBIJIBHO BIHMBAIOTh y HBOTO PO3UUH (Pepym
cynbdary. OqHO4YacHO JJIsI HEUTpasli3allil KHCJIOTHOCTI CepeIOBUIIA B
pPO34YMH NOAAIOTh ra3onoAioHui amiak. L{r0 omeparniio BUKOHYIOTH Y
crieriaabHOMy abcopOepi, y KOPUTI OXOJIOJHOTO BaJlbIlsl, Y OydepHux
O0akax IUJIaBy UM CENITPH, B IHIIMX amapaTtax. [ToTiM «o3ami3HeHui» i
HEUTpaJII30BaHUN IIJIaB MIiJJal0Th KpPUCTadi3alii Ha OXOJIOJHHMX
BAJIBIISIX, Y YAIIKOBUX KPHUCTAII3aTOpax 3 «JIOKpHUCTai3aTopaMuy» abo
B FPpaHyJSLINHUX OallTax.

[liciie YaCTUHKM CEIITPU HAHOCATH IUIIBKY CYMIIIl S>KUPHUX
KUCJIOT 3 napadinom. [ Hboro >kKUpH1 KUCIOTH 1 mapadiH po3IiaB-
JSIOTH 1 3MIITYIOTH iX Y piBHUX 00’emax. [Ipu oxepskaHHiI BOJOCTIMKOI
CeNITPU B TPaHYIbOBaHIM (OpMI MOKPUTTS YACTUHOK CYMIIIIIIO
KUPHUX KHUCIOT 3 mapadiHoM 3IIMCHIOTh y OapabaHi-3MmillyBadl,
110 o0epTaeThCs 31 MBUIKICTIO 3—35 00./XB.

I'panynu HagxodsTh y TIUKYy OapabanHa, Je¢ TpeOIHKOW Haj
rpaHyjaMyd PO3MOAUISETHCA PO3IUIABICHA CYMIII XUPHUX KHUCIOT 3
napaiHOM, a TOTIM HaIpaBIAIOTbCA B IMaKyBaJlbHE BIAIICHHS.
JIyckaty 1 JpiOHOKpHUCTAIiYHy BOAOCTINKY CEIITPY Mepe]l yInaKyBaH-
HSIM cylaTh y 0apaOaHHUX CylIapKax.

VY BOJOCTIHKOI CemTpU OUIbII MIJBUILEHA COPUHHATIUBICT 10
JETOHAIll1, HIK Y 3BUYalHOTO IPOAYKTY, OCOOJIMBO MPU BMICTI BOJIOTH
MeHi1 0,6 %.

4.16. OTpuMaHHs AMOHIIHOI CeJIITPHU 3 MiKpOeJeMeHTAMHU

BigoMo, 1m0 3acTOCyBaHHS MIKPOJOOPHUB CHpHUSE 3HAYHOMY
3pOCTaHHIO BPOKAIO Ta MOJIMIIEHHIO SKOCTI POCIMHHOI MPOAYKIIii. Sk
MIKpOAOOpHBa 3aCTOCOBYIOTh B OCHOBHOMY HEOpTraHI4Hi CIOJIYKH, 10
CKJIaJly SIKUX BXOJSITh MiKpoejaeMeHTU. BHacmiaok aepiiuTHOCTI COJll
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KOJIbOPOBHX METAJIIB MOCTABIISIIOTHCS B CUTLCHKE TOCIIOAAPCTBO B 0OMe-
KEHIN KUIBbKOCTI. Y 3B'SI3KYy 3 IIMM, BEJIMKOTO 3HAYeHHs HaOyBae repe-
poOKa MPOMUCIIOBUX BIJIXO/IIB 3 METOIO OJIEp KaHHSI MIKPOEJIEMEHTIB.

Jnst cTBOpeHHs N0OpHMB, A0 CKJIaAy SKUX BXOJASATh MIKpO-
€JIEMEHTH, MPOBECHI JIOCIKEHHS CIIOJIYK MIJli, [IMHKY 1 MOJIi0eHY
3 METOI BHJIJIEHHS Ta BBEJACHHS iX B J00puBa. Sk jKepena
MIKpOEJIEMEHTIB BUOpaH1 BIANpPAalbOBaHI KaTaji3aTOpU BHUPOOHHUIITBA
aMiaky 1 (pOpMCEYOBUHH, III0 MICTIThH IMEPEIIUYCHI MIKPOEIEMEHTH B
JIOCTATHIM KUIBKOCTI.

Bwmict MIKpO€NeMEeHTIB y BiAIIpalbOBaHUX KaTaii3aTopax

Karanizatop Bwmict MikpoeneMeHTiB, %
['TAII-10 Zn0O —91
K—CO Cu—41,Zn— 28, MnO — 1,5

3amizomonionenosui Mo — 80

[Iporiec oTpumaHHA JOOpPUB 3 MIKPOEIEMEHTAMH BKIIIOYAE
HACTYIIHI CTaIli:

- BBEACHHS IMOPONIKOIO/IOHOTO €JIEMEHTOBMICHOI J100aBKU B
pO3ILJIaB CENITPHU Ha CTaJlli FPaHyIIOBAHHS;

- BBEJICHHS MIKPOEJIEMEHTA 3 PO3UMHOM Ha CTali FpaHyIIOBAHHS;

- CyXe 3MilllyBaHHs JOOpHUBa 3 JHKEPEIOM MIKPOEJIEMEHTA.

[Topsin 3 TUM, IO OTpUMaHa CEIITpa MICTUTh JOJAATKOBO
MIKpOEJIEMEHTH, BBEACHHS AOJATKy MOKpalrye ii (i3uyHl BJIACTH-
BOCTI, 30KpeMa IIJIBUIIYETHCS MILHICTh TpaHyld. XapaKTepUCTHUKY
CEJITPH 3 MIKpOeJIeMEHTaMH HaBeAeHO B TadJI. 4.8.

Tabnuya 4.8. Di3uKo-XiMiuHi BJACTHBOCTI aMOHiHOI ceaiTpu 3

MiKpoeJeMeHTAMHU
Jlonatok MinHicTh 35exKyBaHHS, Boora, %
r/Tpanyny KI/3pa3oK

be3 nmonmaTtka 885 15 0,2
1 % Zn (I'TAII-10) 845 0 0,58
0,3 % Mo 788 0 0,45
1 % Cu, 0,67 % Zn,

0,035 % Mn (K—CO) 840 0 0,61
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Sk BugHO 3 gaHuXx TaoOa. 4.8, oTpuMaHI 3pa3Ku CEJIITPU 3
JOIATKOM MIKPOEJIEMEHTOBMICHUX TMOPOIIKIB HE3HAYHO IMOCTYyIIa-
I0TBCA B MIIIHOCTI TpaHysl 0e3 J00aBOK, aje MalTh IepeBary B
CTIMKOCTI MPOTH 3JIEKYBaHHS.

TaxkyuM 4MHOM, 3 HaBEACHUX JOCIIKECHb BHUILUIMBAE, IO OLIBII
NEPCIEKTUBHUM BBAXKAEThCSA CIIOCI0O BHECEHHS MIKpOJ00aBOK Y
BUTJISA/II BIAMOBIJHMX PO3YMHIB B PO3IUIaB Iepell TPaHYJIIOBAHHSIM
aMOHIMHOI cemTpu, ab0 3MIIIYBaHHS TOTOBUX TIpaHyJ, MOPOIIKOM
noApiOHEHOI0 BIANPAIlbOBAHOIO KaTali3atopa 3 JO0JaTKaMHu 3B'sA3Y-
BAJIbHUX KOMIIOHEHTIB.

4.17. Anapatypa y BUpOOHUITBI AMOHIHHOI CeJIiTPH

OnHUM 3 OCHOBHHX anapariB BUPOOHUIITBA aMOHIMHOI CENIITPH €
arapatr ITH. Ha puc. 4.8 nokazanuii cxeMaTU4HUN po3pi3 amapara
BTH-72. HuxHs #ioro yactuHa — peakiiiiina — Mae miametrp 1,6 M,
a BepxHs — cemnapauiiitna — 3,8 M. 3aranbHa BHCOTa anapara mpu-
om3Ho 10 M. Ycepenuni koprnyca 1 peakiiiiiHOi 4aCTUHU 3HAXOIUThCS
peakiiiina ckigHka 2 (aiamerp 1,2 M 1 Bucora 4,3 M), YHU3Y SIKOTO
MarTbCSl OTBOPHU. Y HHU3 PEAKLINHOI 30HM yepe3 TUTAHOBI OapOo-
Tepu 3 1 4 HaaXoauTh amiak 1 HiTpaTHa kuciota. IIIBuAKICTH
BUTIKaHHSA aMiaKy B oTBopax OapoOorepa 30—50 m/c (6650 oTBOpIB
aiaMeTpoM 3 MM), a HITpaTHOI Kuciotu — 2—3 m/c (2160 otBOpiB
niameTpom 1,5 mm). 3a paxyHOK TeruioTH peakiii 3 pozunny NH4NOs,
0 YTBOPUTHCS, BUNAPOBYETHCS YaCTMHA BOAM, IO HaJIMIIIA B
CKJIQJIl HITPaTHOI KHUCJIOTH. YHACHIJOK LbOTO YTBOPUTHCS IIiIHI-
MajbHa CWJIa, 1 Mapo-piAMHHA €MYJbCIS BUKHUIAETbCA 3 BeEpxa
PEaKIIMHOI CKIISIHKYA Yepe3 3aHypEHUM y pO34MH 3aBUXpyBau 5, 110
CIIpHUsIE TIOALTY Hapo piAUHHOI cyMiti. [1o HMmTHAPUYHIN HIIIUHI MIXK
PEaKIINHOIO CKIISIHKOIO 1 KOPITYCOM amapara po34uH PyXa€eThCs BHU3,
IPOJIOBXKYIOUM CIAPOBYETHCA B MPOLECI LMPKYJSALII 3a PaxyHOK
TEIJIOTH, TIEPEAaHO] Yepe3 CTIHKY CKIISIHKH, 1 TTIOBEPTAETHCA B HHOTO
4yepe3 HUKHI OTBOPH.
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Puc. 4.8. Anmapar BTH: 1 — kopnyc peakiiiiiHoi yacTuHU amnapata; 2 —
peakuiiiHuil ctakan; 3 — GapOoTep amiaky; 4 — 6apOoTep HITPATHOI KUCIOTH;
5 — 3aBuxpyBau; 6 — KOpIycC cemapaTropa, 7 — KOBMAuKOBa Tapiika, 8§ —
ciTyacTuii BimOuBa4 OpU30K

BepxHsa yacThHa amapara CIIy)KUTb CEMapatopoM 6, y SIKOMY
COKOBa mapa, migHiMarouu 31 mBuiakictio 0,6 M/C, MPOMHUBAETHCA HA
JOTUPHOX 0apOOTaKHUX KOBMAYKOBUX Tapiikax 7. Ha nBoX HUXKHIX
Tapulkax Tlap OMHUBAEeThCs Bia amiaky 20—25 %-BUM BOJHHUM
pozunHoM NHyNO;, MiKHUCICHUM HITPATHOIO KUCIJIOTOIO, a Ha JBOX
BEPXHIX — KOHJEHCATOM COKOBOI mapu yJoBioThca napu HNOj i
opusu po3zunHy NHy;NOs;. /{5 ocTaTo4HOTO 3BUIBHEHHS BiJl OpH3iB
CIIyXUTh BiNOIMHUK 8. [IpOMUBHI pO3UMHU MOBEPTAIOTHCSA B amapar
BTH.
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Skiio a1 HelTpatizallii aMiaky BUKOPUCTOBYEThC 54—58 %-Ba
HITpaTHA KUCJIOTA, OJIEPKYIOTh PO3UMHU 3 BMICTOM 86—88 % NHyNO;,
Ta MICJIs yHnaproBaHHs /10 miaBy 98,5 % iX 10ynaprorTh J0 KOHIIEHTpa-
it NH4NO3 99,6 — 99,8 %.

VYrhaproBaHHs pPO3YMHIB AaMOHIMHOI CENMTpU JO KOHIIEHTpaIlil
89—90 % npoBOIWTHCS B BUNAPHUX allaparax BEPTUKAIBHOIO THILY,
70 KOHCHCTEHIII IJIaBy — B amaparax TOPU30HTaJIbHOTO THITY, SKi
CKJIQJIAlOThCA 3 ABOX 1 OLIbIle a00 y BepTUKaIbHUX anapaTax. [Iporiec
HeWTpami3zaiii 3aiicHIoTs y HedTpanmizatopi BTH, mo posBossie
BUKOPHUCTOBYBATH TEIUIOTY peaKlli JJisi YaCTKOBOTO BHUITAPIOBAHHS
po3uuHy. BiH mnpusHaueHud 17 OAEp>KaHHS PO3UYHMHY AMOHINHOI
CelTpU HUIAXOM HeuTpamizaiii 58—60 % HITpaTHOI KUCJIOTU Tras3o-
NOAIOHUM aMIakOM 3 BHUKOPHMCTAaHHSIM TEIJIOTH peakilli s
YaCTKOBOT'O BUMAPIOBAHHS BOJMY 3 PO3UUHY I1JT aTMOC(HEPHUM THUCKOM
o peaxiii 4.4.

besneka mporecy HedTpamizaiii 3a0e3nedyeTbcsi aBTOMaTH4-
HUMHU OJIOKYBaHHSIMH, 110 MPUIIUHSIOTH MOJa4y CUPOBHHM B anapaTu
BTH nipu nopyiieHHsX CIIBBIIHOIIEHHS BUTPAT HITPATHOI KUCTIOTH U
ra3onoAioOHoro amiaky abo Mmpu poOCTy TeMIepaTypu B peakLiiHIN
301 Buule 180 °C; B octanHbomy Bumnajaky B BTH aBromatnuno
MOJAETHCS KOHJIEHCAT BOJIIHOI MAPH.

[TigirpiBHUK Npu3HaYeHUd i migirpisy 58—60 % HiTpaTHOI
KHCJIOTH BiJ TeMIIEpaTypH, NpH SKiil BiH 30€pIra€ThCsa Ha CKJIAJIL, 10
temnepatypu 80—90 °C 3a paxyHOK TENJIOTH COKOBOI NIapH 3 arapara
ITH migirpiBay ra3onoAiOHOro amiaky MpU3HAYEHUW [Ji HarpiBaHHS
amiaky 70 120—180 °C. [JoneltpanizaTop NprU3HAYCHUN 1151 HEUTpa-
Jizamii  aMiakoM HaJJIMIIKOBOI KHUCJIOTHOCTI PO3YMHY aMIiadyHOl
celmiTpu, 1o Oe3ymMHHO HaaxoauTh 13 amapatra BTH, i1 Ti, mo
BBOJISTHCS B SIKOCTI J100aBKH cCyib(daTHOT ¥ ¢dochopHOi KHCIOT.
BUCOKOKOHIIEHTPOBAHUI TUIaB OJIEPKYIOTh Yy BUIIAPHOMY amapary B
OJINH 11a0eb 111 aTMochepHUM TUCKOM (puc. 4.9).

[IpomuBHe ¥ (QUIBTpYIOYE BCTATKyBaHHS HEOOXIAHO 1A
BIJIMUBaHHSI TWJIYy aMOHIWHOI CENITPH, SIKA YHOCHUTHCS TOBITPSIM 3
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BEXI1, a€pO30JbHUX YACTOK aMOHIMHOI CENITpU 3 NapoINoOBITPSIHOI
CyMillll BUITAPHOTO arapara, MOBITPS 3 BEK, COKOBOI MMApH 3 anaparisb
ITH, a Takox amiaky 13 IUX MOTOKIB.

JloymaproBaHHs IJIaBy /10 KiHIIEBOI KOHIeHTparlii 99,6—99,8 %
NH4NO; 3a1iiCHIOETBCS 32 TOIOMOTOIO TIOBITPS B araparax 3 IUIiBKOIO,
10 MaJaE.

== (COKOEa Iapa
=

TtaB ‘aMoH1HOT
CEITPH

%}/2
lp— — —= 2
Posuun %:_ i e

AMOHIITHO1 _
r:emIpH T |" ' ’ o
P ey
T 7o

Boasma mapa

KoHgedcar

Pucynok 4.9. JIBoxcekuiiHui BUapHuii anapar: 1 — nepia cexuis; 2 —
Apyra cexuis; 3 — cenaparop

I'opuzonTanbHuit anapat tuny AC. Lle koxxyxoTpyOHuUii amapar
(puc. 4.10.) nosxunoro 4700 mMm, miamerpom 700 mm; 3 184 TpyOkamu

noBxuHo0 4000 MM 1 giamerpom 32x2.5 mm. BiH npusHaueHUil s
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MOMNEPEAHHOTO yMaprOBaHHS PO3YMHIB /10 KOHIEHTpaiii 82—85 %
NH4NO; 3a paxyHOK TEIIOTH KOHIEHCAIlli COKOBOI napu 3 anaparis [TH.

ITapo-pigHHHA
T"octpa napa CyMiII

Kougedcar PosuHH

NH4NO3

Pucynox 4.10. T'opu3zoHTanbHUl BUNIApHUN amapatr: | — Kopmyc IBOX-
XOZI0BOT'O TEMJI00OMIHHUKA; 2 — 3a/iHs TOJIBKa; 3, 7 — TpyOH1 pelriTku; 4 —
KU ITWIBHI TPYOKH; 5 — JIH30BUN KOMIIEHCATOp; 6 — IITyLEp IS Ipo-

IOYBKH; 8 — Meperopoaka; 9 — nepeaHs po3auioBa roiBka

BunapHuuii amapar BUKOHAHMWA 3 HEPXKaBIIOUOi cTalu (KpiM
(braHIIIB); BIH CKJIAQJAETHCA 3 OAHIET CEKIIIT 3 TOBEPXHEIO TEMI00OMIHY
66 M°, cemapaTropa W Tifpo3aTBOpy; TPyOUaTKa — JBOXXOAOBA 6e3
TOJIIBKM, 10 IUJIABa€, KOXYX IIOCTAYECHUH  KOMIIEHCATOPOM.
["opu3oHTaNbHUE anapaT IHIIOTO TUITY NPU3HAYCHUN JJIs yIIaplOBaHHS
82—~85 %-BUX pO34YUHIB 10 CTaHY IJIaBy, AKUM MICTUTh HE MeHII 98 %
NH4NO;3, 3a paxyHOK TEIJIOTH KOHJIEHCAIlll HACMYEHOI ITapyu THUCKOM
0,9 MIIa. Anapat ckiafaeTbcsi 3 OAHIET, IBOX Ta OLIBII IBOXXOJI0BUX
(Mo po34MHY) CEKIlil, YCTAHOBJICHUX OJWH HaJ OJHUM, cernaparopa i
T1po3aTBODY.

Haii011b1m1 yacTo 3aCTOCOBYIOTHCSI BUIIAPHI amapatv JAOBXKHUHOIO
6400 MM u aiamerpoM 820 MM 3 MOBEpXHEIO TemiooOMiny 120 m’.
B po3paxyHkax Ha 1 T cemTpu MOBEpPXHs TEMIOOOMIHY MPUINMAETHCS
mo 18 M2/1“O)1, B 3QJIC)KHOCTI BiJ] KOHIIEHTpAIlli BUXiJHUX PO3UHHIB.
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4.18. Texuika 0e3neKku, 0XOpOHa Mpaui
i MpoTHIIOKEXKHI 3aX0aU

Y BUpPOOHMIITBI aMOHIWHOI CENITPU NIATPUMYETHCA TaKHUM
TEXHOJIOTTYHUN PEXUM 1 3aCTOCOBYIOTHCSI TaKi amapartd, MNpUJIaju,
PEryJISITOPU 1 3aXMCHI MPUCTPOI, 110 3a0€3Meuy0Th 0e3neKy poOOTH 1
HOpPMaJibHI TITIEHIYHI YMOBM TIpalll OOCIYyTrOBYHOYOTO IEpCOHANY.
Opnak HEOOXIJTHO Mam'siTaTd, U0 Y BUPOOHUIITBI aMOHINHOI CEIITpU
JOBOJMUTHCS MATH CIIpaBy 3 pPEUYOBUHAMH, y BU3HAUEHHUX YMOBaX
HEOE3MEUYHUMH ISl JIFOJCBKOro opraHizmy. Jlo Takux pedoBHH
BIJIHOCATBCS: amiak, pika 1 napomnojiiOHa HiTpaTHa KHUCJIOTa, a30T
OKCHUJIY, TUIaB CEJITPH, KayCTUYHA €O/, Mapa 1 rapsuuii KOHAeHcart.
Kpim TOro, roToBUil HPOAYKT € TOTEHIIHHO BUOYXO- i
BOTHEHEOE3IMEUHOI PEYOBUHOIO.

Jlesiki 3 BUILIETIEpEpaxOBAaHUX PEUOBUH TOKCHYHI (amMmiak, mapa
KHCJIOTH, a30T OKCHJM), 1HIIl 3/aTHI YTBOPIOBATH BUOYXOBI CyMIIlli
(ra3omoiOHMl amiak y CyMillll 3 TOBITPsIM), BOJIOJIIOTh CHIIBHOIO
BUMAIIOBAJILHOIO JAi€t0 (IJIaB CENITPHU, KayCTUYHA CO/a).

YactuHa ycTaTKyBaHHS (BUNApPHUK 1 MIJITPIBHUK aMIaky,
BUIAPHI amapaTu Ta 1H.), apMaTypu 1 TpyOONmpoBOAIB Y BUPOOHUIITBI
aMOHIMHOI CEeNITPU MNpaloe Mij MiABUIICHUM THCKOM. Y IMX IeXax
EKCIUTyaTyIOTbCsl JI(PTH 1 BaHTAXOMIAWOMHI MexaHi3mMu. Take
yCTaTKYBaHHS 3HAXOJIUTHCS IMiJ KOHTPOJIEM 1HCHEKIIi. Y BUPOOHMIITBI
aMOHIMHOI CeNITpU MOXKJIMBAa HeOe3neka s JIIOJAUMHU TOB's3aHa
TAKOXK 13 3aCTOCYBAHHSIM amapartiB, MO0 MPAIOIOTh MPU BHUCOKUX
TeMIrieparypax (HeWTpaai3aTopu, BUIMIAPHI anapaT), 3 €KCILIyaTalll€lo
€JICKTPOYCTATKyBaHHS, MAIIMH 1 MEXaHI3MIB, 110 MaloTh PYIIiiiHI
YaCTUHU (BaKyyM—HACOCH, ITHEKH, TPAHCIIOPTEPH Ta 1H.).

VY pobouux IHCTPYKIISIX AOKJIATHO ONKMCAHI YMOBHU O€3MEUHOrO
BEJICHHS TEXHOJIOTIYHOTO PEXUMY H eKCIUTyaTallli yCTaTKyBaHHSI.
Hwxde OyayTh pO3TIAHYTI TUIBKM JEsKi crenugiyHl BJIACTUBOCTI
PEYOBUH, 3aCTOCOBYBAaHUX Yy BHUPOOHMUITBI aMOHINHOI CENTpH, 1
3a3Ha4Y€HI HAWBAXKJIMBIIII MTpaBUJIa TEXHIKA O€3MEKH, OXOPOHHU Ipalll i
IPOTUIOKEKHOTO PEKUMY.
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Y BHUpPOOHUIITBI AMOHINHOI CENITPU HEWTpasizalis HITPATHOI
KHUCJIOTU 31HCHIOETHCS BEIMKUMH 00’ €MaMH aMiaKy, SIKMil y cyMmiii 3
NOBITPSIM a00 KUCHEM IpPU BIJOMHX YMOBaxX MOXE€ YTBOPIOBATH
BUOyXxoHeOe3neuHi cymimi. Mexa BHOYXOBOCTI Cymilled amiaky 3
noBITpsiM — BiJ 15 10 28 %, cymimieil amiaky 3 kucHem — Bia 13,5
1o 82 %.

OmHuM 3 OCHOBHHUX 3acC00IB U 3amoOIraHHsA MOYKJIMBOCTI
YTBOPEHHS BHUOYXOHEOE3MEYHUX amiayHUX CyMillledl € T[OBHA
repMeTr3allis anapatypu 1 KoMyHikaiii. Henpumyctumi BUTIKaHHS
aMiaKy B IMPUMIILICHHS, a TaKOX IIJCMOKTYBAaHHS IOBITPsS B amapa-
Typy 1 KOMyHIKallli, B SIKUX 3HaXOJUTbCAd amiak ab0 HOro po34MHHU.
KoHueHTpaiiisi amiaky B MOBITpi BUPOOHUYUX MPUMIILIEHb HE IOBUHHA
nepesumryBatu 20 Mr/m.

PeMoHT amapaTypu 1 KOMYHIKAIlli, Yy SKUX 3HAXOJUBCS amiak,
NOBUHHUN 31MCHIOBATUCA TUIBKM MICIAA iX MNPOMHUBAHHS BOJOIO,
IpOAYBHOIO Tapor abo HiTporeHoM. Ilpu 1bOMy BMICT KHUCHIO B
IpPOJAYBHOMY a30Ti MOBUHHMM OyTu He Oiapil 3 % 00.; DOMIIIKH
najbHUX ras3iB B a30T1 30BCIM HEMIPUITYCTHUMI.

3axucT BiJ Ail ra3iB 1 mapu KUCJIOTU. ['a30moA10HMI aMiak, HaBITh
MpU  HeBeNHKiil KoHIeHTparii iforo B mositpi (0,07—0,14 Mr/m),
BUKJIMKA€ TOJPa3HEHHS CJIU30BUX OOOJIOHOK OpPraHiB JHUXaHHS 1
cibo3oTedy. IIpyM KOHIEHTpamisx Bume 1,5 T/M° aMiak BHKIIHMKa€
3ayXy; TpUBaJ€ OTPYEHHS aMOHIAKOM MOX€ IMPU3BECTU O CMEPTI.
Iopir crpuitasaTTs 3anaxy NH; — 37 M/,

A30T OKCHUJIM, IO MICTITBCS B HITPATHIM KHUCIOTI, Yepes
HIUIBHOCTI B KOMYHIKAIIIAX 1 anapaTypi MOXKYTb IPOHUKATH B MOBITPS
pobounx npuminiesb. i okcuau (kpim N,O) oTpyTHi 1 HeOe3IeuHi
TUM, 110 HACNIJIKU OTPYEHHS 3BUYANHO BUSBIAIOTHCA TUIBKH 4Yepe3
Oarato roauH. I'paHMYHOAONMYCTUMHUN BMICT a30T OKCH/IIB B MOBITPI
BUPOOHMYNX mpuMimens ckiaagae 0,005 r/m’ (y mepepaxyBaHHI Ha
N,Os); mumy NH4NO; — 10 CMo/M.

[Tapa HITpaTHOI KHUCIIOTH Oy>K€ OTPYTHAa 1 MOXE€ BHKJIMKATH
3ayXy 1 Cy0pOrH.
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Jlnst BujaneHHs 3 NPUMIIIEHb OTPYTHHX Ta3iB 1 KUCJIOI Mapu
HEOOXITHUM  TMOBITPOOOMIH, SKUH MOXe OyTH  IPUPOJHUM
(MpOBITPIOBAHHS MPUMIIIEHB), IITYYHUM 1 3MIIIAHUM. Y MPUMIIIECH-
HSX BUPOOHMIITBA AMOHINHOI CENITPU, A€ MOXKJIUBE MTPOHUKAHHS
IIKIIJIMBUX Ta3iB y MOBITps, nepeadadyeHa NpUpoHa 1 MPUILIMBHO-
BUTSKHA BEHTUJIALIIS.

[Ipu oTpy€eHHI NOTEPIIINKA NOBUHHUN OYTH HErailHO BUHECEHU
13 3ara3oBaHoOi AUISHKW: BJIITKY — Y JBIp, B3UMKY — Yy TeIUIe
npuMilieHHd. Jlo mpuOyTTd Jikaps MNOTEpPHIJIOMY IOBHHHA OyTH
HaJlaHa mepiia jgornomora (BiANOBIIHO 0 ITHCTPYKIIIH).

JI1st 1HAMBIIyaIbHOTO 3aXUCTY B1JI OTPYTHUX Ta3iB 1 KUCJIO1 apH
3aCTOCOBYIOThCS (PIIBTPYIOY1, IIUIAHTOBI Ta 1301101041 TTpoTUTasu. Jlis
(GIIPTPYIOYMX MPOTUTa3iB 3aCHOBAHA HAa MOIJIMHAHHI  XIMIYHO
aKTUBHOI0O Macol OTPYTHMX Tra3iB 1 Napu, WI0 MICTATbCS Yy
BIMXYBAaHOMY TIOBITpl. DiNbTPyIOUl MPOTUTa3u JI03BOJIAETHCS
3aCTOCOBYBATH IIPU KOHIIEHTpaIlii B moBiTpi He MeHII 10 % 00. KUCHIO
1 He Outbil 2 % mKiaauBuX Ta3iB. [Ipu O1IbII BUCOKIM KOHIIEHTpAIi
IIKIIJIMBUX Ta3iB a00 HEJOCTaTHbOMY BMICTI KHCHIO B MOBITpI
HEOOXIJTHO KOPUCTATHUCS TIJIbKH IUIAHTOBUMH TPOTUrazamMu ado
KHCHEBUMH 130JIIOI0UMMU TIPUIIAIAMH.

Y BHUpPOOHUIITBI AMOHINHOI CENITPU HaW4acTille 3aCTOCOBY-
I0ThCSl IPOTUTA3U HACTYITHUX MapOK:

Mapka B (kopoOka k0BTa) — JJisl 3aXUCTY BIJl OKCHUJIIB a30TYy 1
napu HITPaTHOT KUCIIOTH;

Mapxka K (kopoOka 3enena) 1 mapka KJI (kopoOku cipa) — st
3aXUCTY BiJ amiaky.

[IInanroBuii mpoTturas sBjisie COOOI0 IMIOJOM-MACKy, OCHAILCHY
ro)poBaHOI0 TYMOBOIO TPYOKOIO JTOBXHHOK He MeHII 20 M. Kinenp
TpyOKM MOBMHHUI OyTH BUBEICHMI 13 3ara3oBaHOIrO MPUMIILICHHS B
30HY YHMCTOrO MOBiTpsi. TaKMM MpPOTUTra3oM 3a3BHYail KOPUCTYIOTHCS
IPU YMILIEHH] 1 peMOHTI 0aKiB, HEUTpai3aTOPIB, KOJIOAA3IB 1 T.1.

KucHeBuil i30/010unii npuiial Mae CTajJeBUA OaJOHUYMK, Y
SKOMY KHCEHb 3HaXOJUThCA Mmij TUcKkoMm He MeHin 5 Mlla. Jliokcun
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Byrieio CO,, 10 BUAUISETHCS MpPU JUXaHHI, TOTJIMHAETHCS
CIELIATLHOIO MAacol B pereHepaTuBHOMY natpoHi. [licis ounieHHs
B TAaKOMy MaTpOHI BUJUXYBaHE MOBITPA 30aradyyeTbCsd KHUCHEM 13
OaJloHYMKa 1 3HOBY CTa€ NPUAATHUM i JuxaHHA. KucHeBUM
IpUIaoM KOPUCTYIOThCA IIPU PEMOHTAX CKpyOepiB—HEUTpasi3aTopis,
pPEaKTOpIB JIJIsl IPUTOTYBAHHS AJOOABOK 1 1HIIOI anapaTypH.

3axucm 6i0 onikie. Pinkuii amiak, HITpaTHa KUCJIOTa, /1K1 JIYTH,
IlaB aMOHIMHOI CeNiTpH, MOTPAIUISIOYM Ha IIKIPY, BUKIMKAIOThH
CWiIbHI oOmiku. Oco0naMBO HeOE3MeuHi OMIKM Ouyeld, BOHUM MOXKYTb
OpPU3BECTH J0 BTpatu 30py. Ilpum mnorpamisHHi OpHU3KIB PIIKOTO
aMiaKy, HITpaTHOI KUCJIOTH 1 TUIaBY CENITPU OYl HEOOXIAHO HEraitHo
IPOMUTH BEJIUKOIO KUIbKICTIO BOJIM 1 3B€PHYTHUCS B MEAITYHKT.

VY BUNaaKy MNOTpaIvIiHHA LMX PEYOBHMH Ha IIKIPY CIIOYATKY
HEOOXIJTHO HAaCyXO BUTEPTH BPAXKEHE MICIE TKAHWHOI (TaH4ipKOIO),
MOTIM TPOMUTH HOro BOJIOI0, 3Ma3aTd CyJb(IIMHOBOI Ma33io 1
3BEPHYTUCS B MEJIITYHKT.

IIpu poOOTI 3 a30THOIO KHUCIOTOI, PIAKMM aMiakoM 1 TAKUMH
JyraMi HEOOXIHO OJAratu pyKaBUUYKH, (papTyx, 40OOTH 1 3aXHCHI
OKYJISIPH.

3axucm 6i0 ypayxcennHa cmpymom. JlJisi TOAUHU CTAaHOBUTH
HeOe3neky cTpyMm cuioto Outbmi 0,05 A 1 mampyrowo Buiie 12 B.
HeobOepexxHe MOBOHKEHHSI 3 €JIEKTPOYCTAaTKYBaHHSAM 1 MPOBOAAMH,
10 3HAXOJATHCS IM1J] HAIIPYTO0, MOXKE MPU3BECTHU JI0 MICIIEBOT'O OMIKY
a00 3araJIbHOrO yYpaK€HHs JIIOAMHU CTPYMOM HaBITh J10 cMepTi. Bapto
MaTW Ha yBa3l, IO EJIEKTPUYHUN CTPyM OCOOJMBO HEOE3NEYHUI B
yMOBaXx TMIJBHILEHOI BOJIOrocTi MoBiTps. [Ipu 1boMy Ml Hampyroro
MOXXYTb BUSBUTHUCS HE TUIKM CTPYMOBEAYYl YACTUHU EIEKTPOyCTaT-
KyBaHHS, aji€ 1 CTOPOHH1 METaJIeBl MPEIMETH.

Hanarouu nornomMory noTepmijioMy, He00XiJHO aM'siTaTH, 110 HE
MO>KHa TOPKATHUCS TOJMMU PyKaMH JI0 JIFOAWHU, IO 3HAXOIUTHCS Mif
Harpyroto. Croyatky BapTO BHUKJIIOYUTH PYOWSIBHUK Ha JUISHI, A€
BIIOYJIOCA YpaKEHHS CTPYMOM; SIKIIO 1€ HEMOXJIMBO, HEOOXI1THO
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BII’€IHATH TOTEPIUIOro BiJ JKepeda CTPyMy 3a JOMOMOTOI HE
EJIEKTPONPOBIAHUX MIAPYUHUX 3aCO01B.

Jo npuOyTTss Jikapss MTOCTPAXKIAIOMY HEOOXITHO POOUTH
MITYy4YHE TUXAHHS.

Jleski 3axoau sl 3amoOiraHHsl aBapiil. Panime Oynu omnucasi
MOXJIMB1  MOPYIIEHHS HOPMAJIBHOTO TEXHOJIOTIYHOTO PEXKUMY,
HEMoJIAJIKU B POOOTI yCTaTKyBaHHS 1 3aXOAM MJis iX yCyHEHHsS. Tyt
J0JIATKOBO TIEpepaxoBaHi Jesiki OOMEXyBaJibHI TMpaBuja, SKUMHU
HEOOX1JHO KepyBaTUCS [Jisg 3amoOiraHHs aBapii y BHUPOOHHUIITBI
aMOHIMHOI CETITPH.

1. 3a0opoHs€eTbCsT poOOTAa HA HECHIPABHOMY YCTATKYBaHHI 1 MpHU
BIJICYTHOCTI BCIX HEOOXIJHHMX JJIl BEJICHHS MPOIIECY KOHTPOJIbHO-
BuMiproBasibHUX npunaais (KBIT).

2. BupoOHMUYOMY T€pCOHay HE J03BOJIAETHCS PEMOHTYBATH
€JIEKTPOYCTAaTKYBAHHS 1 KOHTPOJIbHO-BUMIPIOBAJIbHI Tpujagu 0e3
y4acTi eJleKTpuKa 1 npamiBHuka 1exy KBII.

3. 3a00pOHSETHCS PEMOHT amapaTiB 1 MalldH, 110 MaroTh
IIPUBOJIN BiJl €JIEKTPOJIBUTYHIB, 0€3 MONEPEIHBOr0 pO30MUPaAHHS CXEMU
iX €JIEKTPUYHOTO KUBJICHHS.

4. He n03BOJISIETHCS 3IMCHIOBATH PEMOHT arapariB, MalllKH,
HACOCIB 1 IHIIIOIO YCTAaTKyBaHHS, IO 3HAXOAUTHCS IMijJ TUCKOM abo
I[IJIKOM HE BUITOPOKHEHOTO BiJ PEUOBHH, 110 MICTUJIUCS B HUX.

5. 3a00poHsAETbCS 3AIMCHIOBATH PEMOHT amapaTiB 1 YHUIIEHHS
€MKOCTEH, SKIIO 3JIMIIKOBUM BMICT TMaJbHUX PEYOBHUH Yy HHUX
nepesuiye 0,5 % o00.

6. He nomyckaeTbcs pi3ka 3MiHa HAaBaHTaKE€Hb Ha alapaTH.

7. Anapaty 1 KOMyHIiKallii, 10 MiJIAraloTb PEMOHTY, MOBUHHI
BIJIKJTIOYATHCS BiJ 3arajbHUX KOMYHIKAIli 3a JIOMIOMOI'OK0 3arjyIIoK.
KinbkicTh 1 MiICHS YCTAHOBOK 3arylylIOK MOBUHHI (DIKCYyBaTUCS B
CIelliaIbHOMY KypHaTi.

8. He no3Bosse€Thcsi BBOAUTH B pPOOOTY YCTAaTKyBaHHS, IO
3HAXOJWJIOCST B pe3epBl ab0 peMoOHTI, 0e3 M03BOJY KEpiBHHUKA
BUPOOHUIITBA.
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9. 3a00poHsIeThC M1/ Yac pOOOTH YCTATKYBAaHHS 3HIMATH 3aXUCHI
OTOPOJIKEHHSI.

10. 3abopoHsieThCss poOOTa HA anapaTax, KOMyHIKaIlisIX 1 Hacocax
IpyU HEJAOCTaTHbOMY YIIUJIbHEHHI (JaHIEBUX 3'€IHaHb 1 3HAYHUX
IPOITYCKiB amiaKky, HITpaTHOI KUCJIOTH a0o MapHu.

11. 3a00poHsiETbCST BHOCUTH B IIMKJ BUPOOHUIITBA aMOHIMHOI
CEJITPU PO3UYMHM CENITPU, HITPATHOI KUCJIOTU Ta IHIII MPOAYKTH, SIKi
30UparOThCA MPHU MPOITYCKaX, MPOTOKAX 1 T.II.

12. Yci ¢nanueBi 3'€qHaHHA Ha YCTAaTKyBaHHI 1 KOMYHIKaIIfX
HITPATHO1 KHUCJIOTM MOBUHHI CKpPIIUIIOBAaTUCA OoJITamMH, railkamu ado
MINUIbKaMHU, BAKOHAHUMU 3 HEPXKABIKOYO]1 CTaIl.

13. CanbHUKOBI YHIIJIBHEHHS HAa HAcocax, L0 TPAHCIOPTYIOTh
KOHILICHTPOBAaHI PO3YMHU aMOHIWHOI CENITPU, MOBUHHI OXOJOIXKY-
BaTHUCS BOJIOKO.

14. Yci 3MiHM OPOEKTHUX PIIIEHb, TOB'A3aH1 3 3aCTOCYBAHHSM Y
BUPOOHUIITBI aMOHIWHOI CENITPU OPraHIYHUX PEYOBUH (HAIPUKIAJ,
100aBOK), 3 BUTOTOBJICHHSIM a00 MOHTaXEM PI3HOrO yCTaTKyBaHHS,
10 MpaIfo€ TiJ MIJBUIIEHUM THCKOM (TIapO3BOJIOKYBay, BHUIIAPHI
anapaTy, BUMAPHUK aMIiaKy Ta iH.), IOBUHHI OyTH B OOOB'SI3KOBOMY
NOPSIAKY MOTO/IPKEHI1 3 TPOEKTHOI OpraHi3alli€ro.

15. 3a00poHSETHCS PO3NYIICHHS 3/1€Ka101 aMOHIMHOT CeTpH 3
3aCTOCYBAHHSIM HaBITh HE3HAYHUX KIJIbKOCTEM BUOYXOBUX PEUOBHH.

[IpoTunoxexxni 3axoau. Y BHUPOOHMIITBI aMOHIWHOI CENITpU
MOXKEX1 MOXXYTh BUHUKHYTH 3 PI3HUX MPUYMH, HAIPUKIIAJ, YHACHIIOK
KOPOTKOT'O 3aMHKaHHS MPU HECHPABHOCTI €JIEKTPOYCTATKyBaHHS a0o0
MOIIKO)KCHHST €JIEKTPOIPOBOJKH; YEpe3 MEPEBAHTAXKEHHS E€JIEKTPO-
JIBUTYHIB, CaMO3alaJIlOBaHHs MaJlbHUX MaTepiajiB, MPOCOYECHUX
AQ30THOIO KHUCJIOTOI, a00 mMamepoBHX MIIIKIB (TapH), MPOCOUYCHHUX
aMIauyHOIO0 CEJIITPOIO; MPH 3AIMCHEHHI ra3o- 1 eJEeKTPO3BaAPIOBATBHUX
poOIT MOOIU3Y Bij MicIb IepeOyBaHHs MAJLHUX PEYOBUH 1 1H.

OCHOBHI yMOBH, IO 3a0€3ME€UyIOTh MPOTHUIIOXKEKHY O€3MEKy,
NOJIATalOTh Y TOYHOMY JOTPUMAHHI TEXHOJIOTIYHOTO PEXUMY 1
paBUJl BHYTPIIIHBOTO PO3MOPSAIAKY; MIATPUMIIL €IEKTPOYCTATKyBaHHS
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I eJIeKTpONpPOBOJKM B CIIPAaBHOMY CTaHi; CBOE€YaCHOMY BHUKOHaHHI
BUMOT TOXEXKHOTO HarjisAy Hpy BUKOHAHHI 3BApPIOBAJIBLHUX POOIT;
JOTPUMAaHH1 YUCTOTH pOOOUUX MICIIb.

MIilKu 3-111 aMOHIMHOT ceniTpy, 00THpasbHI KiHIIl, MacJa, rac i
IHIIl TajdbHI Mareplagud TMOBUHHI 30epiraTucs B  CIELIalbHO
BIIBEICHUX MICIISIX.

[Ipy mpopuBi YIIUIBHIOBAIBHUX TMPOKJIAJ0K HAa KUCIOTHUX
KOMYHIKAI[IIX HEOOX1THO BXXMBATH 3aXOJH JO TOTrO, 00 KHCIIOTa HE
nomnajana Ha €JIEKTpUYHI Kadenmi, IUTH KepyBaHHSA 1 T.0. llpu
3aiiMaHHI EJIEKTPUYHUX TNPOBOJIIB Ta EJIEKTPOABUTYHIB HEOOXITHO
BIAKJIIOYUTH 1X BIJ JKeperaa CTPyMy 1 TacUTH MOJyM'ss a30TOM,
a30€CTOBOIO MOJIOTHUHOIO 200 CYyXHUM BOTHETACHUKOM.

[IpocoueHi B Maciii raHYipKH, 1 Macjio B Tapl HE MOKHA TaCUTH
Boj0t0. s 11bOTO HEOOX1AHO 3aCTOCOBYBATHM MICOK a0o0 IMiHHI
BorHeracHuku. Iloxkexy Ha CkiIaal aMoHIWHOI cemiTpu abo B
3QII3HUYHUX BaroHax, 3aBaHTaXEHUX MIIIKaMU 13 CENIITPO, Tpeda
racUTH BOJOI0, IONEPEIHBO OJATHYBIIN (DUILTPYIOYUIN IPOTUTA3.

[Tpu noxexi (1 aBapii) y 11exy 0OCIyroByIOUrid MEPCOHAN HE Ma€
npaBa 3aJuiiatd pododl Mmicus 0e3 J103BOJy HadalbHUKA 3MIHUA 200
IHIIMX KEPIBHUKIB 1I€Xy. Y Cl CTOPOHHI OCOOM MOBUHHI OyTH BUAAJICHI
3 npumilieHHss uexy. I[Ipo BHUHHKHEHHS TOXEX1 Tpebda HeranHo
NOBIJIOMUTH B TMOXEXKHY KomaHay. Jlo 1 mnpuOyrts BapTto
BUKOPUCTOBYBATH [IJIsl JIIKBiAAIlli MOXEX1 HasBHI MPOTUIIOMKEKHI
3aco0u. B aBapiiiHuX BUNaAKax HEOOXIJHO 3yNMUHUTH YCTATKYBaHHS
BIINOBIJTHO 70 1HCTPYKIIii.

VY pe3ynbTaTi BOPOBAIKEHHS Y BUPOOHUILITBO AMOHIMHOI CEMTpU
JIESKUX TPOTrPECHBHUX TEXHIYHUX PIIIEHb BUHUKIM HOBI 3ajayl 3
TEXHIKM O€3MEeKH B LIbOMY BUPOOHMIITBI. Jleski 3 HUX NepepaxoBaHi
Huxdye. Craaisi  oAep)KaHHS  BHCOKOKOHIEHTPOBAHOIO  ILIABY.
OnepxaHHsi Maike OE3BOJHOrO IUIABY BHUKJIMKAJIO HEOOXIIHICTH
CUCTEMATHYHO  KOHTPOJIIOBATA  YHCTOTY  BHUXIJHUX  PO3YHHIB
aMOHIMHOI CETITPHU 1 CHPOBUHU — aMiaky ¥ HITPATHOI KUCIJIOTH.
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Bigomo, 110 Jeski JOMIMIKK 301IbIITYIOTh TEPMOPO3KIaACHHS
aMOHIMHOI CEJITPH, BIAHOBIIOIOTH 11 JO YTBOPEHHS HECTIMKOTrO
HITpaTy amoHito 1 T.nm. OcoOIMBO HeOE3NeuHe MOTPAIUIAHHS B IUIAB
AMOHIMHOT CEITPHU JIOMIIIIOK MAcCTUJI, 110 MaMKe 3aBXKIU MICTATHCS Y
BUXIJTHOMY aMlaKy.

VcTaHOBIEGHO, IO BMICT JOMIIIOK MAacTWJI HE IIOBUHHHUU
nepesuiryBaty 24 Mr/M° y rasononi6uomy amiaky, 7 Mr/kr NH,NO; y
I1aBy 1 TOTOBOMY HPOJYKTi. 3allpONIOHOBAHO BBAXaTH JOMYCTUMUM
BMICT B a30THIM KUCJIOTI HE OuIbin 30 MI/J1 XJIOp-10HA.

Jlnst 3amo0iraHHsl MOTPAIUIsIHHSA B ra3onofiOHUN aMiak MacTHII
nepeadadyeHuil psil 3aX0A1B SIK Y LIEXy CUHTE3y aMiaky, Tak 1 Ha cTajii
30epiraHHsl 1 BHUIAPOBYBaHHA piakoro amiaky. s BugaieHHS
3a0pyJIHEHh MACTUJIOM Yy BUPOOHUIITBI aMOHIMHOT CEITPH HEOOX1THO
NEepIOANYHO 3A1MCHIOBATA MPOMNApPKy JEAKUX arapariB, €MKOCTEH 1
KOMYHIKAITIH.

Ak BiA3HAuUanoCs, OJIEpkKaHHA KOHIIEHTPOBAHOTO  IJIaBY
3MIHUCHIOETHCS Mpu Temnepatypax 0mu3bko 180 °C To6TO B yMOBax,
OJIM3BKUX JI0 TOYATKy YTBOPEHHS 3aKHCY a30Ty. Y 3B'SI3Ky 3 UM
JOIIJILHO JUJISI 3amOo0iraHHsS TEPMIYHOTO PO3KJIaJaHHS CEIITPU B
NOBITPS, L0 HAIMpPaBIAETHCS B JOYNApIOBaJbHI amapatu, 103yBaTH
HEBEJIMKY KIIbKICTh ra30M010HOTO aMiaky.

Bopnocrilika amiauHa cenitpa. Takuil TPOIYKT BHUITYCKAarOTh
OpUOJM3HO B THX K€ YMOBaxX, HNPH SIKMX OJIEPKYIOTh '3BHUalHY"
IpaHyJbOBAaHY AaMOHINHHY CemiTpy. 3TiIHO 3 MOPOrHO3aMH, BHITYCK
BOJOCTINKOI CETTPU B HAOIMKY1 pOKH OyJI€ TOCTYIOBO 3pOCTATH.

[cHyt04l HOpMH BUPOOHHUIITBA «3BUYANHHOI» aMOHIMHOI CENliTpU
HE nependavaroTh CrelialbHUX 3aX0/11B 3 TEXHIKK 0€3MEKH Y BUNIAJIKY
BUKOPUCTAHHS 11 OOpOOJICHHSI CENITPU OpPraHiuHUX PEYOBUH. Y
JiTepaTypl € BIJIOMOCTI MpO TMIJABUILEHY CHPUAHSTIMUBICTD 10
JIETOHAII1 BOJAOCTINKOI aMOHIMHOI CENITPH, OCOOJIMBO MPH BMICTI B
Hii meHme 0,6 % Bomoru. ToMy mnpu oxepkaHHI BOJIOCTIMKOI
aMOHIMHOI CeNTpU 0OCIYTOBYIOUMI MEPCOHAT MOBUHHUN MPHUALISITH
0COOJIMBY yBary CyBOpOMy JOTPUMAaHHIO PEXKUMY pOOOTH, 30KpeMa 3
J03yBaHHS OPraHIYHUX PEUOBHH.
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3acTocyBaHHs HOBUX J100aBOK. [Ipu BUKOpHCTaHHI sIK JOOaBKU
70 aMOHINHOI cemiTpu amoHii cyinbdatry 1 aucnepratopa HD s
3a0e3neyeHHs1 0e3MeYHUX YMOB pOOOTH MOBUHHI MPUUMATUCS TaKl X
3aX0J, SKI TMepeadavyaroThbCs MNPH IMOBOJKEHHI 3 KHUCJIOTaMHU M
OpraHIYHUMH PEYOBUHAMU.

30epiraHHsi 1 MEpPEeBE3CHHS HaBaJOM aMoOHiiHOiI cemitpu. [lpu
30epiraHHi 1 MEpeBE3CHHI aMOHIMHOI ceMTpu HaBajoMm (0e3 Tapu) B
pPI3HUX KJIIMAaTUYHHUX 30HAX KPaiHU OCHOBHOIO YMOBOIO O€3ME€YHOr0
noBokeHHs € 11 100 % po3cunyacricTs.

3anuTaHHs A caMolNepeBipKH

. Ski kpuctaniyai GopMu aMOHIHHOI ceniTpu Bu 3Haere?

ki peakuii npoTikatoTh npu otpumanHi NH4NO;?

Jle BUKOpUCTOBYETHCS TEIIO HEUTpai3ailii?

Skoi koHUEHTpaiii oTpumyroTh po3unH NHyNO; B
HeuTpamizaropi?

B

SIk mpaitoe BUnapHui anapar?

ki copT aMOHIMHOI CENTPU BUITYCKAIOTh?

Ski no6aBku 100aBs0TH B po3uriH NH4NO; ?

Ak npoTikae MOpolec TpaHyJALil CETITPU 1 OXOJOJKEHHS

rpanyn?

9. Sx1 3axoau HEOOXiAHI JUIi OTPUMAHHS HE3JICKYBaHOI
aMOHIMHOI cenmTpu?

10. I3 sskoro maTepiany BUTOTOBJIEHUN KOPITYC OaliTu?

11. I3 sxux geraneil CKIagaeTbCsl aKyCTUUHUN TPAHYJIATOP?

12. o siBasie co0010 KpUCTaIi3aTop?

13. Bigxoan $KOro BHUPOOHUITBA BUKOPUCTOBYIOTH Yy SKOCTI

100aBKH MIKPOEJIEMEHTIB?

© oW
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5. TEXHOJIOI'ISI KAJIEBOI CEJITPHA
TA IHIINX KAJIIMHUX JOBPUB

5.1. Di3uKo-XiMiYHI BJACTHBOCTI KAJTI€BOI CJIITPH

KamieBa cemitpa (kamiid HITpar) sABIs€e COO0W OE3BOJHY
KPUCTAIIUHYy ClIb Olnoro kosnbopy. [Ipym HU3BKHUX TeMIiiepaTypax BOHa
Mae Kpuctanu pomoOiuHoi gopmu (Momudikamis II), npu 128 °C —
pomMOoenpiuHi kpuctanu (Moaudikaiis I). Moaudikamiiiauit nepexin
[I—1 cynpoBomxkyeThcsi moryMHaHHAM 5,2 kJ[x/Monbs Teruotu. [lpu
oxonokeHHl moaudikauiss [ mepexoauts B Il uepe3 yTBOpeHHS
npomixkHoi (a3u III, mo icHye B iHTepBam temmnepatyp 125—110 °C.
[Tpu narpiBanni nepexig [I—III BiacyTHii.

OcHOBHI (13UKO-XIMIYHI KOHCTAaHTH KaJliil HITpaTy HaBeIEeHI
HUXKYE:

Temmeparypa mnasneHHs, K 610
Tertora maBiaeHHs, K/ MoJIb 11,89
EnTansmis yrBopenns npu 298 K, kJ[x/mMoib 493
Tennoemuicts mipu 298 K, JTx/( mosb-K) 93,3
Entporis npu 298 K. JIxx/( Mmonb-K) 133,2
Iinenicts npu 289 K, T/m° 2,11

Po3knananHs Kaimiid HITpAaTy MOYMHAETHCS MPU TeMIepaTypi
533—561 °C u BinOyBaeTbCs 3 YTBOPEHHAM Kallii HITPUTY, KUCHIO i
CHIZIB a30T OKCHUIB. 31 30ibIIeHHSAM Temiepatypu Big 660 mo 700 i
800 °C pi3ko 3pocTae CTYIIHb JUCOIlallli Kajiid HITpaTy, 1 B pO3ILIaBi
3'SIBJISIETHCS HE TUIBKHU HITPUT, ajie i kamii okeua K,O.

I'irpockomiuna Touka KNO; nopiBaioe, %: mpu 10 °C — 97,0;
20 °C —92,3; 30 °C—90,5; 40 °C —87,9; 50 °C — 85,0.

Kamii HITpaT HE pPO3UMHAETHCS B ETWJIOBOMY CIHPTI, AI€TH-
J0BOMY €dipl, pO3UMHAETHCS B IIIIEPUHI, €TUIICHIITIKOIi. PO3YMHHICTB
KNOj; y BoJll 3HAUHO HIABUIIYETHCA 3 POCTOM TEMIIEPATYPHU:

Temneparypa, °C 20 40 60 80 100 180.

Po3uunnicte, % mac. 24,0 39,0 52,0 62,8 71,1 87,0
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5.2. KonBepciitHi MeTOa¥ BUPOOHMITBA KAJII€BOI CeJIiTpH

KamnieBa cemitpa € 0e30a1acTHUM JTOOPUBOM, 110 MICTUTh KaJliH 1
a3oT. HaitOunpimmii ehekT nocsaraeTbesi MpU BHECEHHI il MMiJT KYJIbTYpPH,
110 HETAaTUBHO CTABJISITHCS /10 XJIOPY: IIYKPOBUM OypsiK, BAHOTPATHUKH,
TIOTIOH, CaJ0BI 1 SIT1JIHI KYJIbTYPH, HUTPYCOBI i 1H. BHaci10k BUCOKOI
BapTOCTI W Je(dIIUTHOCTI Kajgi€eBa CceliTpa IOKU B ClJIbCBKOMY
rocrnoapcTBi Mae OOMEKEHE 3aCTOCYBaHHS, B OCHOBHOMY IS
TAPONOHIKH.

Bigomuii mpoiiec oaepskaHHs KaJll€eBOi CENNITPU, 3aCHOBAHUM Ha
peaKIii:

KC1 + NH4NO3 = I(NO3 + NH4C1 (5 1)

[CTOTHUM HENOJIKOM JaHOTO CIOCO0y € HEOOXiAHICTh MiCIs
BUJIIJICHHS! KaJlii HITpaTy MpPU HU3BKUX TEMIIEpAaTypax BHUIIAPIOBATH
HAJ3BUYAlHO arpecUBHUN PO3YMH aMoOHIA xjopuay. Tomy Bce
yCTaTKyBaHHs, 110 nepedyBae B KoHTakTl 3 NH4Cl, BUrorosiserscs 3
MOJ110IEHOBOI CTaJIH.

3a KOpJIOHOM 3aCTOCOBYETHCSI CHOCIO OJCp)KaHHS KaJll€BOI
CEJITPH, KWW MOJIArae B OOMIHHOMY PO3KJIAJaHHI Kajii XJOpumy 3
KaJIbL1d HITPATOM:

2KCI + Ca(NO3), = 2KNO; + CaCl. (5.2)

Crnoci6 GararocTaaiiiHuil: micis BUAUICHHS npu Temmnepatypl (—10)—
(—20) °C xamiii HITpaTy MAaTOYHUI PO3YMH BUMNAPIOIOTH, & MOABIAHY
cimb KNO; - CaCl, - 2H,0 mnoBepTaroTh Ha mepury ctafgiro. I3 1miei comi
opu  OXOJOJkKEeHHI po3unmHy A0 —10 °C Moxe OyTH BUIUICHUM
CaCl, - 6H,0. Buxig kamniii HITpaTy B JaHOMY CIIOCO01 HE MEPEBUIILYE
76 %, npu yTWJi3alii MaTKOBOIO PO3YMHY MICJsl BUAUICHHS KaJbIIii
xyopuay Buxig KNOs; Moxe 0yTu miaBuiienui 10 92 %.

3anponoHOBAHO MPOBOJAUTH KOHBEPCIIO B CEPEIOBUIII 130IPOITi-
JIOBOTO CIHUPTY, a TaKOX MOJICHUPTIB 1 KeToHiB, y skux KNOj;
NPAKTUYHO HE pO3unHIOEThCS, a CaCl, 1oOpe po3uynHHUM.
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Ha ocHOBI Kaibliiii HITpaTy ¥ Kamiil cynbdaTy po3poOieHUit
KOHBEPCIMHUI MTPOLIEC OACPKAHHA KAJIIE€BOI CEIITPHU:
KQSO4 + Ca(NO3)2 = 2I<NO3 + CaSO4. (53)

¥ nanomy cnoco06i rinc CaSO, BiadiasTpoBytoth 1pu 60 °C, a 3
¢diabTpaty npu oxonomxeHH1 10 20 °C KpucTami3yeTbesl Kaliid HITparT.
[Ilo6 yHWKHYTH BTpaT KaJil0 Yy BUIJISAI TOABIAHOI  coui
CaSO,- K;SO,4- 2H,O mpu kpuctamizaiii rincy B PO3UYHH YBOJISATH
HAJJIMIIOK KaJIbIIiM HITpaTy ¥ peTeIbHO KOHTPOIIOIOTh Horo. Jlomimku
MarHiil i HaTpid Cynab(aTiB 1 XJIOPUIIB, IO YTPUMYIOTHCS B CUPOBUHI,
BUBOJSITh TIPU PO3MApIOBaHHI MaTKOBOTrO po3uuHy. I[IpomaykT, mio
OJIEPXKYIOTh Y Takuil criocio mMicTuth 110 99,9 % KNOs.

Haii01nb111e npoMuUCIOBE NOLIMPEHHS OJIEpkKaB Ta CTaB TPaJAUILIIi-
HUM CI10c10, 3aCHOBaHUM Ha 0OMiHHOMY po3kiiaganHi NaNO;z 1 KCl1:

NaNO; + KCI = NaCl + KNO;. (5.4)

PiBHOBa)kHMI1 BMICT coJied, o0 OepyTh ydacThb y Ll peakiiii,
CUJIbHO 3JICKUThH BIJl Temreparypu mpoiecy. Ha puc. 5.1 300paxeHa
aiarpamMa  pO3YMHHOCTI  YOTOPUKOMITOHEHTHOI B3a€MHOI  CHUCTEMHU
NaNOj; - KCl1 - NaCl - KNO; - H,O.

NaNOg | T ' KNO3

oo
]

o
S
T
e
e’
|

BmicT, %o MOJBH.
...

e
o

NaCl . . . . K(Cl
0 20 40 60 80
BnicT, %0 MOJBH.

Puc. 5.1. Pozunnnicts y cucteMi NaNO; + KCI = KNO; + NaCl: I — 13o6apa
posumnHOCTI pu THeKy 10° ITa; 11, 11 — i3oTepmu posuruHocTi mpu 50 i 100 °C
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Onuc 1 po3paxyHOK peaJbHOr0 IMKIY KOHBEPCli HalOuIbII
TOYHO MOXYThb OyTH 3pO0JIEHI 3a JONOMOIO KOMOiHalii 130Tep-
MIYHOTO ¥ 1300apu4HOro nepetuHiB aiarpamu. Ha puc. 5.1 npeacras-
JICHUW TIPUKIAI PO3pPaxyHKy UMKy Uil BHUIMAAKY, Y SKOMY
BUMNaproBaHHs ¥ kpuctaiizaiio NaCl npoBoasite pu aTMochepHOMY
TUCKY, a Kpuctam3aiiss KNO; 3aBepiryerses npu 50 °C.

[TopiBHSIHO HEBENMKI 00'€MHM LMPKYJIIOYMX PO3YHMHIB JOCATa-
10Tbcs Tpu criBBiHOMEHHI KNO3 Ha cTajii po3naproBaHHsS B MEXKax
0,69—0,96.

[Ipu 1bomy micas BUIIJICHHS KPUCTAIIB HATPIA XJIOPUAY BMICT
NaCl B ynapeHux po3uriHax cTaHOBUTH 6,4—18,5 % Mac.

[uxm Ao11IpHO TPOBOAUTH TpHu Temneparypax 25 °C a6o 50 °C,
a ipu 75 °C pi3Ko 30UIbIIYIOTECS 00'€eMH LIUPKYIIOIOUHUX PO3UHHIB.

5.3. CupoBuHa 1151 KaJ1i€BOI CeJITPH

['ooBHUMHU MiHEpaJIbHUMHU YTBOPEHHSIMHU KalllMHUX COJIEH €
CWJIbBIHIT, KapHAIIT 1 KaiHIT, APYTOPSAHE 3HAYEHHSI MAIOTh MOJITAIIT,
JICOHIT, MKPOMEPUT. Y Cl BOHU MOXYTh 3aCTOCOBYBATHCS SIK 100pHBa B
CUPOMY BUIJISL]IL.

CWIBBIHIT — 0Ca/i0Ba MOPOa, 10 € KPUCTAJTIYHOK CYMIIIIIIIO
ramry (25—85 %) 1 cunbBiny (10—60 %) 3 AOMILIKAaMU aHTIAPUTY,
KapOOHATIB 1 TJMHUCTOrO MaTepiaily. Y HacHiOK HU3bKOTO BMICTY
K; O (12—19 %) uga cymim NOBHMHHA BHOCHUTHCS Y BEJIMKUX
KUIBKOCTSIX, III0 B MIIMIAHUX 1 1HIIMX IPYHTaX MOXKE MPU3BOJUTHU O
HAUIMIIKY HaTpid XJIOpUAY, @ B KUCIMX IPYHTax — 1€ OUIbII
MiJBUIIYBATH I1XHIO KHUCIOTHICTh. CHIIBBIHIT J00p€ PO3CIFOETHCA,
HETIrPOCKOMIYHMM, ajie Mmpu 30epiranHi 3nexyerbes. KaiHit —moaBii-
Ha CLIb Kasliid XJIOpUy 1 MarHii cynbdary, mo Mictutb 9—14 % K,0.
Ak 1oOpHUBO MepeBepIye CUIbBIHIT 3aBISKU HAsIBHOCTI MarHii CyJb-
¢daty. Kapnamt — nozBiiiHa ciib Kamii 1 MarHiid xmuopuaiB (9—12 %
K;0) 3 1ominikoro rajity; rirpoCKONIYHUN, pY 30€piraHHi 3JIeXKYy€eTh-
csl 1 Ik TOOpUBO Mae OOMEXKEHE 3aCTOCYBaHHSI.
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[Ipy mnepepoOIi CHIBBIHITOBUX 1 KapHAJIITOBUX  COJIEH
OJIEPKYIOTh Kalill XJopua — JApIOHOKPUCTAIIUHY Clb, IO MICTHUTh
52—60 % K,0. kaniit xnopun ckiagae 0iu3bko 90 % mepBUHHOTO
CBITOBOTO BUPOOHMIITBA KAIIMHUX TOOPUB 1 BUITYCKAETHCS TIEPEBAKHO
B TPaHyJIbOBAHOMY BHIJISJII YE€pe3 CXUIIBHICTh JI0 3JI€KYBaHHSA IPU
TpUBaJioOMy  30epiraHHi. 3HayHy YacTUHY Kallid  XJIOpHUIY
nepepoOisitioTh Yy Kami cyiabdar, 1o HE TIFPOCKOMIYHUMN, HE
3IIEKYETHCSA 1 3pyUHUM 17151 TpaHcnopTyBaHHA. Bin mictuth 48—52 %
K;0 1 € edpekTuBHUM JOOPUBOM ISl YCIX ClIbCHKOIOCTOAAPCHKHUX
KyJbTYp Ha PI3HUX IPYHTaX.

CBITOBI pecypcd KaJlIMHMX COJIEM OIIHIOITHCS B 250 Mupa. T
K,0. OcHoBHa yacTuHa pecypciB 3ocepemkeHa B Kanazi, Pociiichbkiit
Oenepartii, Tainanmai, CIIA ta Himewuuni. Y IlepeakapnaTcbkomy
pErioHl MPOMUCIOBI MOKJIAAM KaIWHUX COJIEW MpUypoYeHi 0
BIJIKJIQ/IIB BEPXHHOT'O OJITOLIEHY 1 HIJKHBOTO — CEPEIHHOr0 MIOIICHY.
BoHu po3TaiioBaHi TiJIbKA y BHYTPIIIHIN 30HI MPOTHUHY, 1€ YTBOPIO-
10Th IlepeakapnaTcbkuil Kadi€eHOCHUN OaceliH Ma€ JOBXXHUHY 3 IIBHIY-
HOT'0-3aXO/ly Ha MiBIeHHUH cxig O6au3bko 120 kM (Biax M. bopuciasa 10
Hengatuna) npu mupuHi 10—15 kM, po3MIUpIOIOYUCH B CEpeHid
yactuHi 10 30 kM (paiton M. Kanyma).

JepxaBHUM OajlaHCOM 3amaciB KOPUCHUX KOMAJIWH YKpaiHU B
ITepenkaprnarcbkoMy OaceifHi BpaxoBaHi 13 pooBuill KaaiiHUX coJien
13 3araJpHUMU 3amacamu cojii 3,8 mupa. T. Y 5 kM Big CTeOHUKA BU-
SABJICHI 3amacu KajiiHoi pyau 1,4 mapa. T. CUpoBHHHOIW 0a3010 IS
3aBOJY KaJIMHUX JOOPUB MOXke OyTH Takok MapkoBo-Po3comHsIHChKE
ponoBuiie y 50 kM Big Kanyma 3 3amacamu 656,1 tc. T K,O. ¥V
mexax JIbBIBChbKOI 1 [BaHO-DpaHKIBChKOT 00JacTel PO3BIIaHI TAKOXK
ponoBuiia: JlooporocriBecbke, Yauune, JloBrosyka, I'ipHe, HuHis,
Cwmoustauid, Tonspku, MopmmHcebke, Tpoctanenpke, bopucnascbke,
Typa Benuka, Kagubne 3 3aranpHumu 3anacamu 1,25 Mipa. T cupux
COJIEH.

TexHiyHa KanmieBa cemitpa MicTHTH 99,9—99.7 % KNO;. i
3aCTOCOBYIOTh y 0aratbox rajiy3six NMPOMHUCIOBOCTI M Yy CLIbCBKOMY
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rociogapctBi.  IIpoaykT BHIIOTO COPTY BHUKOPUCTOBYIOTH Y
BUPOOHHUIITBI  €JICKTPOBAKYYMHOTO ¥  ONTUYHOTO  CKJa, IS
3HEOApBIECHHSI M TIOCBITJIHHS KPUINTAJIEBUX 1 TEXHIYHUX CTEKOJL
Kasiea cenitpa BXOAUTH A0 CKJIay JUMHHUX MOPOXIB 1 MPOTEXHIYHUX
KOMITIO3HUIIIM,  BUKOPUCTOBYETHCA  IJIi  BUPOOHMITBA  €MalJieH,
3arapTyBaHHS METaJliB.

J171st BUpOOHUIITBA KAJIIEBOI CENITPU 3aCTOCOBYIOTh KaJliid XJIOpU,
AKUU OJIEPKYIOTh TanmypriiiuM MeroaoM 3i BMicTomM KCl He MeHie
95 %.

Hartpiii HiTpaT 3aCTOCOBYIOTh Y BUIIISIAI PO3UUHY, SIKHU OJEpKY-
I0Thb 3BUYAHO IHBEPCIEI0 HITPUT-HITPATHUX JIYTIB BUPOOHUIITBA
NaNO;, 1 NaNQO;, abo HeWTpamizali€lo Coau HITPATHOIO KHUCIIOTOIO.
Cknan oxaepxyBanux posuuHiB: 40—45 % NaNO;, mo 0,05 %
NaHCO;+Na,COs, 1o 0,02 % NaNO, 1 15 % NaCl.

5.4. Texnosoriyda cxema BUPOOHMIUTBA KAJII€BOI CeJIiTPH
KOHBEPCIiHHUM METOA0M

Ha pgitounx  BUpOOHMITBAxX MpOLEC KOHBEPCIl  BEAYTh
NepioIMYHO, KOJIM B MIpy BHUIIAPIOBAaHHS BOJAUW B  PEAKTOP
HEOJHOPA30BO J0Jal0Th PO3YMHU, IO MiJIAIOTHCA PO3MAPIOBAHHIO, a
NaCl Bigokpemitor0Th Ha JIpyK(puUIbTpi, 1 0e3ynuHHO. [IpuHimmoBa
TEXHOJIOTIYHA CXeMa Oe3MepepBHOTO BUPOOHUIITBA KAJIIEBOI CENITPU
HaBeZeHa Ha puc. 5.2. Y po3unmHHuky 1 mpu 80—90 °C roryrors
exBimouiekysipaui po3unH KCl 1 NaNO; konnentpaiiero 50—355%.
Po3unH nonaroTh Ha paMHUA (QuUIBTp-Tipec 2 1 micas BiIIIJICHHS
HEPO3UMHHUX JIOMIIIOK 3MIIIYIOTh 13 MATKOBUM PO3YMHOM MEpPHIOi
CTajii KpucTami3alii JjIs JOCATHEHHS HEOOXIJTHOTO CITIBBIIHOIICHHS
KNO; (0,75), mipirpiBatote g0 90—100 °C y migirpiBHUKY 3 1
HAIPaBIBIIOTh y BUnapHuu anapat 4, ne npu 125—145 °C po3uun
BUIIAPIOETHCA 1 3 HBOT'O KPUCTAJI3YETHCS HATPIK XJIOPUL.
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Puc 5.2. Cxema BUpOOHUIITBA KaJI€BO1 CENIITPU KOHBEPCIHHUM CITIOCOOOM:
1 — po3unnnuk; 2, 20 — ¢uibTp-nipecu; 3 — MIICPIBHUK; 4 — BUIAPHUM
amapaT; 5 — BHUHOCHa Kamepa, mo Trpie; 6, 14 — mixtapi; 7, 8, 15, 23 —
KoHzieHcaropu; 9, 11, 12, 19, 27 — 36ipuukwu; 10, 17, 25 — nentpudyru; 13 —
BakyyM-kpucrtanizarop | mabns; 16, 24 — BincriiHuku; 18 — pO3UMHHUK
kpuctanis; 20 — nepenuBHi nocyaunu; 21 — kpuctamizarop Il mabmns; 23 —
PO3YMHHUK; 27 — CyllIapKa

[IposicHeHHii MaTOYHUN PO3YMH 3 BIACTIMHOI 30HH BUIIAPHOIO
ariapata HacoCOM IOJ[al0Th Y TPYOKH BUHOCHOI KaMepHu, 110 Ipie, 5, 1e
HarpiBaroTh maporo 3 Tuckom 0,6 Mlla qo 130—150 °C i nogaroTh y
COIUIO CTpyMUHHOro Hacocy. KiHeTuuyHa eHeprisi CTpyMEHS B
HEHTpaldbHIA TpyOl TEPETBOPUTHCA B CTATUYHUN HAmip, IO
3a0e3neuye UUPKYJSLI0 CyCHeH3li MO0 3aMKHYTOMY KOHTYpi
yCepearHI BUIIAPHOIO anapara.

VYhapenuit posumH miisHicTIO 1,68—1,73 T/M° BHBOMITH i3
BUIIAPHOTO amnapara B 30IpHUK 9, 3BIJIKM MOJAI0Th Ha LeHTpudyry 10.
Kpuctasm NaCl BigokpeMJIIOOTh BIJT MaTOYHHMKA, MPOMHUBAIOTH
koHjieHcatoM J10 BMicty KNO; He Oitbiie 1—2 %. MaTounuii po3uuH,
mo wmictute 7,5—8,5 % wmac. NaCl, mimshictio 1,60—1,65 /™M
3MIIIYIOTh 13 MaTKOBMM po3uuHoM Il cTymens kpucramszamii ¥
HAIPaBJISIIOTh Y BakyyM-KpucTaimzaTop 13 [ crynenst kpucranizanii.
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VY kpucramizatopi po3uuH OXOJNOMKyeThesa g0 48—55 °C 3a
paxyHOK BUNaproBaHHA Boau mia po3pimkeHHsm 10—13 xIla, npu
poMy Kpuctaiizyerbess KNO;. Cycnensito 3rymarTh y BiACTIHHUKY
16 1 na mnentpudysi 17 BigokpemmtooTh kKpuctamu KNO; Bia
MAaTOYHHUKA ¥ MpOMUBaIOTH iX. [IposicHeHuid PO3UMH 3 BIACTIMHHUKA i
MATOYHUWA PO3YMH MICHISI UEHTPUPYTHU B3aEMOMIIOTH, 3MIITYIOUUCH 13
BUXIJTHUM PO3YHMHOM.

ITepeunni kpuctamu KNO; 31 Bmictom 1,4—1,7 % NaCl
PO3UYMHSIOTh Y PO3YMHHHUKY 18, KyAM MOJaI0Th KOHAEHCAT COKOBOI
napu ¥ roctpy mapy mig tackom 0,4 MlIla, 60—65 %-Buii po3uuH
KNOj; npu 90—100 °C uepe3 pamuuii puibTp-nipec 20 HaIpaBiIsIlOTh Y
kpuctamizatop Il crymens 21, ne 3a paxyHOK caMOBHUIApy Mif
pospikeHHam 12 klla BiH oxomomkyerbest 1o 48—52 °C i
nepeHacnuyeTbes 3a KNOs.

HeoOxinnuii BakyyM y kpuctamzatopax [ 1 Il crynenis
OIATPUMYIOTh TOCJIZIOBHO BCTAHOBJICHUMHU IAPOBUM E€XKEKTOPOM 1
BaKyyM-HaCOCOM.

[IposicHeHuld PO3YMH 3 BIJACTIMHUX 30H KpHCTajgizaTopa uepes
nepenuBHI NOCYyIUHU 20 HAAXOAUTh Y POZUMHHUK 23 31 3MIEBUKOBUM
TEIJIOOOMIHHUKOM, JI€ PO3YMHAIOTHCA 3aiiBl 3apoAKM ¥ JpiOHI
KpUCTAJIN.

Cycniensito KNOj; 3rymatots y BiacTiiiHuKy 24, kpuctanu KNO;
BIJIOKPEMJIIOIOTh ~ BlJ] ~MaTOYHHMKAa ¥  MOPOMHUBAIOTH  MHapOBUM
KOHJIeHCaTOM Ha 1eHTpudys3i 25. Marounuk 31 BMicToM 46—48 %
KNO; 1 1,8—2,4 % NaCl nonatroTe Ha peuupKyJsiito i [ cTymiHb
KpUCTaIi3aIli.

CyuriHHS ¥ OXOJIOMKEHHSI KaJll€BOI CENITPU BEAYTh Y CyIIapKax
27 3 KUIISYUM mapoM. Boniory ciib HIHEKOM MOJaI0Th Y CYIIMIIbHY
KaMmMepy, Yy HIKHIO 4YacCTUHY $SKOi BEHTWIATOPOM HaIpaBJISIOThH
nigirpite 70 160—180 °C nositps. [loBiTpst miAIrpiBatOTh NaporO Mif
tuckoM 1,3 MIla. Cyxa cuib nepecunaeTbcsi B KaMepy OXOJOJIKEHHS,
ne 1 oxonoKyroTh ToBiTpsaM a0 40 °C, 1 micis yhnakyBaHHS
HAIPaBJISIIOTh HA CKJIA].
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BunaTtkosi koediiieHTH Ha 1 T Kai€BO1 CENITPHU:

Harpiii mitpat (100 % NaNO;), T 0,87—0,89
Kamiit xmopug (95 % KCI), T 0,80—0,81
Enextpoenepris, kBT-ron 160—190
ITapa, I'/Tx 12—16
Bogna, M’ 290
IoBiTps TeXHOIOTIYHE, M’ 160

OCHOBHMM HEOJIIKOM JaHOi TexHousorii oxaepkanHs KNO; €
HEOOXIAHICTh 3acTocyBaHHS AediuuTHOl cupoBuHU (Na,COs3) i
yrBOopeHHA Biaxony NaCl, mo uepe3 nomimku KNO; Mae oOMexeHe
3aCTOCYBaHHH.

5.5. [Ipsami ciocoO¥ BUPOOHUIITBA KAJIEBOI CeJTITPH

[IpssiMi crmocoOM Oep>KaHHA Kaldi€BOi CENITPU 3aCHOBaHI Ha
B3a€EMOJIIi KaJlli XJIOPUAY 3 HITPATHOK KHUCIOTOK, PIAKUMH a0o
ra3o0noJI0HUMH a30T OKCHUIAMMU:

KCI1 + 3HNO; = 3 KNO; + 3HC], (5.5)

3HCI + HNO; = NOCI + Cl, + 2H,0, (5.6)
3KCl+ 4HNO; = 3KNO; + NOCI + Cl, + 2H,0, (5.7)
KCl1 + N,0, = KNO; + NOCL (5.8)

IIpu posknaganHi kami xjaopuny 30—40 %-Bor HITPAaTHOIO
KHUCJIOTOI0 Mpu TemrepaTypi Hux4e 60 °C OCHOBHUM Ta3omnojiOHUM
IPOAYKTOM peakilii € BogHto xjopul. [Tpu xonuenrpaiii HNO; Buiie
40—50 % 1 Temniepatypi 60—100 °C nposBAsS€THCS MOMITHUN BIUIUB
peakiii (5.6) 1 B ra3oBy a3y BUAUISIOTHCS OlIbIIE JETYYUX PEOYOBHH.
Peakuisi (5.6) 000poTHA, BOHA 3MILIYETHCS BIOPABO 31 301IbIICHHIM
KUCJIOTHOCTI PO3YMHY W TMIJBUINCHHSIM Temiepatypu. Ilpu poskia-
JaHH1 Kamii xyopuay Hagmuimkom 65 %-Boi KNO; npu temmnepatypi
80—100°C peakiiss (5.6) NOpakTAYHO TIOBHICTIO 3MillleHa YOIK
yrBopenHsa NaCl 1 Cl,.
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[ToBHe oumiieHHs peakuiiHux po3unHiB KNOj; BiJl po3uMHEHUX
NaCl i1 Cl, npu atMochepHOMY THUCKY HOCSTAETbCS JUCTUIIALIEI0 TIPU
temrepatypl 120—125 °C. Toii ke cTyIiHb BUITyYEHHS XJIOPUAIB MPU
tucky 0,15—0,24 MIla nocsiraetbest mpu Temmneparypax 140—160 °C.

Bwmict xmopuniB Baaerbest 3uu3uT Ao 0,05 % npu temmepatypi
20—50 °C i tucky 0,01—0,1 MIla 3a paxyHOK HpPOIYBKM Yepe3
po3uuH razy (O,, N, moBiTps) 3 a30T OKCHJIaMH MPU CHIBBI1THOIICHH1
N,>O, mo 3aymmmkosoro NaCl 0,4—0,7.

BuutydeHHs XJIOpYy Ha MOYaTKy MPOIIECY MA€ BaXKJIMBE MPAKTUYHE
3HAYEHHSA, OCKUIbKM JI03BOJISIE HA HACTYIIHUX MOro CTajisix sK
KOHCTPYKIIIMHUN MaTepiajl yCTaTKyBaHHS 3aCTOCOBYBATH 3aMICTh
TUTaHy HEPXKaBIIOUl CTaJl.

Hitpo3wixiaopu/i, 1110 yTBOPIOETHCS B MPOIIEC], TEPEPOOIIIIOTH B
XJIOP LIJISIXOM OKUCHEHHSI KHCHEM a00 HITPATHOIO KHUCIIOTORO:

2NOCI + O, = 2NO, + Cl,, (5.9)
NOCI + 2HNO; = 3NO, + H,0 + 1/2CL. (5.10)

PiBHOBara peakiiii (5.9) 3 NiABUIIEHHAM TEMIEPATYPU 3PYLIYETh-
Csl BJIIBO, TOMY OKHCJIIOBaHHS HITPO3WIXJIOPUIY HEOOX1THO TPOBOJUTH
npu Temneparypax He Buiie 300—400 °C. Sk xaramizaropu
3acTocOBYIOTh MnQO,, Al,O;, Cr,O;, ueomitu, cuiikarenb. s
1HTEeHCU(DIKaLli JAHOTO MPOUECY ¥ JIOCATHEHHS BHUCOKOIO CTYIEHS
neperBopeHHs okuciatoBaHHsS NOCI kucHem Ha katamizatopax Al,Os,
S10,, (Al,O5S,0,); nmpoBoasT, y 1BI CTajli: Ha TMepHIid — TIpu
temrneparypi 300—400 °C, na apyrii — 100—200 °C; npu 1mpomy
JOCSITaETHCSl BUX1JT XJI0py 76 %.

PiBHoBara peakitii (5.9) 3mimyetses yoik yrBopeHHs Cl, 1 NO, 31
30UTBIIEHHSIM KOHIEHTpAILlll HITPATHOI KUCJIOTU W Temnepartypu. [Ipu
70—90 °C i1 75—90 % HNO; cTyniHb OKHUCIIOBAHHS HITPO3WJI-
xjopuay ctaHoBuTh 60—90 %. OxucmoBands NOCI BigOyBaeThCs B
OCHOBHOMY B PiAKIN (pa3i, BHECOK roMOreHHoro okuciaroBanus NOCI
HITPATHOIO KUCJIOTOIO CTa€ ICTOTHUM Mpu TemmepaTtypax 160—300 °C.
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[Tpu oxkucmoBanHi NOCI 80 %-Boi HITPAaTHOIO KHCIOTOK TPH
temrepaTtypi 80 °C gk moO1YHUN TPOTYKT YTBOPIOETHCS 10 2% HITPUII-
xyopuay NO,Cl.

Cymim raziB N,O4, NOCI, Cl, po3auisioTh JBOCTYITIHYACTOIO
pektudikamiero. IloaBiiHI CUCTEMH Ha OCHOBI IIMX KOMITOHEHTIB
Onmu3bKl 10 1neanbHUX, 32 BUHATKOM N,O4 Cly, y AKMX € pi3ke
IMO3UTUBHE BIAXWUJIEHHS Bl 1JI€AIHOCTI.

ToHKE OuYMIIEHHS XJOpY BiJ HITPATHUX JOMIIIOK BHUMAarae
3HAYHOTO 30UIBIICHHS 4YHUCIAa TapUIOK pPEeKTU(]IKALIKNHOI KOJOHHU.
3anporoHoBaHO pekTudikamito Bectu Ao Bwmicty 0,1—0,05 %
HITpaTHUX JOMIIIOK, a moaasbiie goouniieHHs 10 0,001 % npoBoautu
a7cOpOIIMHO-KaTATITHYHUMH METO/IaMM. P17Ki OKCHUIIM a30Ty MOXKYThb
OyTH BUKOpPHUCTaH1 sl OJCp>KaHHS HITPATHOI KHUCJIOTH IIiJBUILEHOI
KOHIICHTpAIIii.

VY npucytHocTi nioBiTps KoHueHTpaliss HNO; 3011bI1yeThcst Ha
2—4 % 3 migBuieHHsM Temiepatypu Big 20—100 °C; va 2—5 % —
31 30UTbIIEHHSIM TUCKY B 1HTepBaimi 1—7 MIla i tucky 4 Mlla Tta
temrepatypu 80 °C cranoButh 79 % npu cniBBigHomenHi N,Oy, : HyO,
piBHomy 3 : 1; 81,5 % — npu cniBBigHOEeHH! 5:1, 83 % —npu 7 : 1,
85 % — mpu 9 : 1. Ilpu cTyneHto oKUCHEHOCTI ra3zy 99,9 %, napiaib-
Hux Tuckax NO, 0,5—0,8 MIla it temneparypax 35—55 °C piBHoO-
BaxkHa koHIeHTpalis HNO; ctanoButs 70—75 %.

[IpsmMuii crnoci0 oOJep>KaHHS KaJlleBOI CEJITPU HA OCHOBI
PO3KJIaIaHHs KaJiil XJOpUy HITPATHOKO KHCJIOTOIO PO3POOJECHUM 1
peaizoBaHuil 'y mnpomMuciioBoMy Maciitadi. Ha puc. 5.3 HaBeneHa
TEXHOJIOTIYHA cXeMa Mpoliecy, y sskoMmy poskiaganHs KCl npoBoasTh
65 %-Boro HNO;.

Hitparny kucnory (55 % HNOs3) oxonomxkytoTs 10 5—I15 °C #
3MIITYIOTH 13 Kl XJI0pUI0M B 3mintyBadl 2. Hu3bky Temmnepatypy
HiATPUMYIOTH JUIsl 3alI00ITaHHsI B3a€MOJIl M BUIJICHHS Ta30M0A10HUX
npoaykTiB peakuii. [lynbna 31 3MilryBaya HaJaXOIWUTh y PEAKTOp 3,
Ky[Y TICJIs MAIrpIBHUKA 1oAa0Th rapsay 65 %-By HNO; 1 68—72 %-By
HITPaTHY KHUCJIOTY 3 KOJIOHM OKHCIIIOBAaHHS HITpO3WIXJIopuay 5. Y
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peakTopi mipu Temrepatypi 80—90 °C 1 tucky 0,2 MIla BiOyBaeTbCs
B3a€EMOJIIA Kadiil xyopuay 3 65 %-BOIO HITPATHOK KHUCJIOTOK 3a
peakiiero (11.19) 1 Buainenns B razopy (pazy 80—90 % xiopy.

XeocToEi
HIiTPO3Hi TaszH

Poscin Poszcin

-l:—-\—
KoHaeHcar

Tapsaye Tlositpa
TIOBITPA

Puc. 5.3. Cxema BUpPOOHMIITBA KaJll€BOi CENITPU MPSIMUM CIOCOOOM 3
HEKOHLIEHTPOBAHOI HITPATHOT KUCIIOTU Ta Kalliid XJIOpUa1y: 1— TermiooOMIHHUK;
2 — 3mimyBau; 3 — peaktop; 4, 26, 31 — mapoBi miagirpiBadi; 5 — KOJOHA
OKHCJIIOBaJIbHA; 6 — KoyioHa ocymku; 7, 14, 15, 16, 19, 25, 29, 35 —
KoHjaeHcaropu; 8, 9, 20, 27, 30, 36 — cenaparopu; 10, 12, 15, 16, 18, 21, 22,
26, 32 — xun'atwibHUKH; 11 — peakiiiina konoHa; 13, 24 — nucTuisIIAHA
KoJioHa; 17 — KoJoOHA BIATOHKU XJIOPY; 28 — KOJOHA OYHUIIEHHS Bia a30T
okcuniB;, 33 — BakyyM-KpuctaiizaTtop; 34 — KOJIOHa BHUJAJICHHSA
HITPO3UIXJIOPUAY; 37 — BIACTIHHUK; 38 — 1eHTpudyra; 39 — cymapka

OcHOBHA peakIig 3aKIHYY€EThCS] B pEeaKIIHHOMY CTOBIMUMKY 11 13
CITYACTUMM TaplIKaMH, Yy SKId 3a paxXyHOK KHUIIHHS PO3YMHY IpHU
140—160 °C BinOyBaeThcs BigayBanHs po3unHeHux Cli1 NOCI.
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Ha Buxoxi 3 xononu BuxoauTh po3unH KNO; 3 MakcUMallbHUM
BmicToM xstopuiB 0,03 % 1 Huxkye.

['a3u micnsg peakropa W peakUiMHOI KOJIOHU 3MIMIYIOTh Yy
cuniBBiiHomeHHT Cl:NOCI, 6mu3pkum g0 1:1 1 HanpaBisioTe y
KOJIOHY OKHUCJIIOBaHHS HITPO3WIXJIOPUAY 5, 1€ BiJIOYBAETHCSI OKUCIIO-
BaHHs NOCI 75—81 %-Boto HiTpaTtHOIO KHcioToro npu 80—100 °C.
HitpatHa KucI0Ta 3a paxyHOK peakiili po3KUCTIOEThCS 10 68—72 % i
HAJXOAUTh Y PEAKTOP.

["a3zoBa cyminl, miciig KOJIOHU OKUCIIIOBAHHS HITPO3WIXJIOPUAY B
KOJIOHI 6 OCYIIYeTbCA 3a pPaxyHOK Mojayl (uierMu, 10 MICTUTh B
0oCHOBHOMY N,Oy, AKUN OJEP>KYIOTh IIPU YaCTKOBIM KOHACHCAIIIT razy.

Ocymieni raszu, 1o Mictiath Cl,, NOCI 1 NO,Cl, ckpamiowTs y
koHaeHcaTopl 17 mpu temneparypi 0 — minyc 5 °C 1 nmonaroTh Ha
pekTudikalio B KOJOHY BIArOHKH xyiopy 20. XJiop BIATaHSETHCS Y
BepxHiil yactuHi KosnoHu, a cyMimt NOCI, NO,Cl kunuts npu 50 °C.
[Tomin raziB Beaytsh mig ThckoMm 0,35 MIla. Xnop mpu Temmneparypi
0 — Minyc 2 °C CKpaIlUTIO€ThCsl B KOHAEHCATOpl 22, YaCTUHY HOro y
BUIJISIAL PJIETMHU TOBEPTAIOTh Y BEPXHIO YACTUHY KOJIOHMU.

IIporiec BUpPOOHUIITBA KaJTI€EBOI CEMITPU 3a HEUTpamizaliifHUM
CrIocoOOM CKJIQJIA€ThCS 13 JIBOX OCHOBHMX cTafii: 1) abcopOri
HITPO3HUX Ta3iB pO3UMHAMHU IJKOrO HATpy abo moTaily; 2) 1HBEpCii
KaJlii HITPUTY, 110 YTBOPUBCS B PO3UMHAX JIYKHOI abcopOrli, y Kamii
HiTpat. [Ipoliec aHamoriyHui 0P KAHHIO HATPIM HITPATY.

VY nedakux BHUMAAKaxX Kalll€BY CEIITPY OJAEPXKYIOTh MPSMOIO
HedTpam3aiiero po3unHiB KOH a6o K,CO; po3BeAaeHO0 HITPaTHOO
kuciororo. Ak cupoBuHa KOH i1 K,CO; wmicTaTh 0araTto JOMIIIOK,
TOMY JUIsl OAEpP>KaHHS JIOCUTh YMCTOTO Kajiii HITpaTy IOBOIUTHCS
IPOBOAUTH TIEpEKpUCTAITIZAIIII0. PO3UMH TEXHIYHOTO Kaliil TipOKCUIy
Mmictuth 50—352 % KOH 1 HacTynHi OCHOBHI jJoMimku (y mepepa-
xyBanHi Ha 100 %-uii mpoaykrt): 1,7—2 % NaOH; 0,7—0,8 %
xsopuais (Cl); 0,03—0,1 % cynbdariB (SOy); 0,15—0,3 % KCIO;
(TBepAMIT TPOAYKT 3aCTOCOBYEThCS  pijmie). TexXHIYHUM Kasii
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KapOoHaT (rmoTar) MicTuTh, % Mac: 92,5—98 K,COs; 0,6—5 Na,COs;
0,05—2 xnopuais (Cl); 0,4—0,9 cynbsdatis (SO,); 0,25—4 Al,Os.

[Ticast IEeKUIbKOX HMKIIIB MEPEPOOKH PO3UMHIB KaTI€BOI CENITPHU B
MATKOBHX PO3YHMHAX HAKOMWYYIOTHCS JAOMIIIKHU (XJIOpUAH, Cylb(haTy,
HATPi HITpaAT ¥ 1H.). Taki MAaTKOBI PO3YMHU JOBOJUTHCS BIIBOAUTH 13
KTy # OKpeMO NiepepoOJIsiTh Ha JOOPHUBO.

BupoOHUIITBO Kamiii HITpATy HEHUTpaII3alli€l0 JIYTiB HITPATHOIO
KHCJIOTOI0O a00 OKCHJaMH a30Ty BHACIIJOK HEOOXITHOCTI BUTpPATH
JOpOoroi CUpOBHHHU (Kajliid TiApOKCHAY a0 TMoTally) 3a1MCHIOETHCS
piaxo.

5.6 Onuc 0CHOBHOIO YCTATKYBAaHHA

Kpucmanizamopu. JIna xpucrtamzaiii Kajll€eBOi  CEIITpH
3aCTOCOBYIOTh BaKyyMHI KPHCTaIi3aTOpPHU 3 MOJBIMHUM LMPKYJISIIINA-
HUM KOHTypoM (puc. 5.4). Kpucranizatop, BUKOHaHUI 3 HEP:KaBilOYOi
cram, mae Bucory 11,65 m 1 miamerp 2,8 M. Ha npyriil cranii
KpHUCTati3alii 3aCTOCOBYIOTh AHAJIOTIUHI 32 KOHCTPYKII€I0 BaKyyMHIi
KpUCTAJII3aTOPU 13 IBOMA BIJICTIMHUMHU 30HaMHU. 3aCTOCOBYIOTh TaKOX
KpucTaiizaTopu OapabanHoro tumy (IoBxuHa 13 M, miamerp 1,2 m),
K1 OXOJIO/DKYIOTBCS BOJIOKO, SIKY MO/IAI0Th Y COPOUKY.

Bunapui anapamu. Y 1epioguyHuUX CXeMaxX 3aCTOCOBYIOTH
BUIAPHI amapaTd 13 MPUPOJHOI0 LUPKYISIIE0 CYCHEeH311, BHYTpillI-
HBOIO KaMepolo, 110 rpie, 1momieto moepxHi 180 M°. Bucora Takux
anapatie 9,2 M, nmiamerp 2,4 M. Y 0Oe3nepepBHUX BUPOOHUIITBAX
3aCTOCOBYIOTh O1IbII €(PEKTUBHI, BAKOHAHI 3 TUTaHy amapaTH Takoi Xk
KOHCTPYKIII i pO3MIpiB, K KpUCTAII3aTOp. Y 30BHIIIHBOMY KOHTYpI
anapaTy pO34MH LIUPKYJIO€ Yepe3 BUHOCHY Kamepy, 110 rpie, —Topu-
30HTAIBHUI KOXKYXOTPYOHHMI TeriooOMiHHHK moBepxHeo 200 M.
TennooominHuk Mae 510 Tpyook giamerpom 0,038 M 1 TOBKHUHOIO 4 M.
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Puc. 5.4. Bakyymuuii kpucranizatop: 1 — cenapatop; 2 — UeHTpaibHa
HUpKyJsilidHa Tpyoa; 3, 4 — oOuuaiiku; 5 — Tpyba Ui LMPKYISIi
MPOSICHEHOTO pO3uuHy; 6 — Hacoc; 7 — corio; 8,9 — konycu; 10 — mixTap;
11 — kpumka

JIpykghinempu, yenmpugpycu. Y mnepionMUHUX cCXeMax ILiaMm
NaCl BiaokpeMntol0Th Ha ApYK(PUIbTpax AiamMeTpoM 2,2 M 1 BUCOTOIO
3,2 M. JIpykiabTp Mo BUCOTI pO3AUICHUM PEIITKOO Ha B YACTHUHH.

Q1IbTpYyBaHHS i/I€ Uepe3 METAJNEBY CITKY 13 APIOHUM IUICTIHHSM.
Y OesnepepBHux cxeMax s BigauieHHs NaCl 3acTocoByrOTbh
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aBTOMAaTU4HI (PUIBTPYIOYI TOPU3OHTAIbHI LEHTPUPYTH 3 HONKOBUM
BUBaHTaXEHHAM ocany tuny ®I'H-1253T-1. Hiametp poropa 1,25 M,
yactoTa ooeptanHsa 1000 06/xB, 3aBanTaxeHHs 400 Kr.

Hns Bigminenus kpuctainiB KNO; 3acTocOBYIOTH Oe3lepepBHi
(G1IBTPYIOYl TOPU3OHTANIBHI HEHTPU(DPYTH 13 ABOKACKATHUM POTOPOM 1
NyJIbCYIOUMM BHUBaHTOXEHHAM ocagy tumiB 1/2DITI-801K-6 1
12®T'TI-801 AK-7. iamerp potopa 0,8 M, HalOlIpIIa YacToTa
obepranusa 1200 o6/xB.

Cywapku. [{ns cyuinus i oxonomxeHHss KNO; 3acTOCOBYIOTh
cymapku KC, po3aineHi Ha 30HM CYIIIHHS M OXOJIOJKEHHS PEryibo-
BaHOWO Tmeperopoakoro. Cyliapka OCHallleHa KUBWIBHUKOM 1
PO3BaHTAXXYBAJILHUM MPUCTPOEM. J[HHIIIE CyIIapKX BUKOHAHO 31 CITKU
1 Mae kyr 4 rpagycu YOIK BHBAHTa)X€HHS NPOIYKTy. Po3mipu
CyIIapKU: IKpHUHA 2 M, BUCOTa 2,5 M, 1OB}kHHA 4,7 M. 3aCTOCOBYIOTh
TaKOX CYIIWIbHI Oapabanu niamerpom 1,6 M 1 goBxkuHowo 11 M, 110
00epTaroThCs 31 MBUIKICTIO 3 00/XB.

3anuTaHHs A caMolNepeBipKH

1. Axi momudikamii Mae TBepja KajlleBa CeITpa Yy CBOId
CTPYKTYpi?

2. SIk1 MeTOIM OJIeprKaHHS KaieBoi cenitpu Bam Bigomi?

3. JlaiiTe xapakTEepUCTUKY CHUPOBHHI JJIsi OJICPXKAHHS Kal€BOi
CEJITPH.

4. Hapucyiite Oe3nepepBHY TEXHOJIOTIYHY CXEMY OJep>KaHHS
KaJII€BOI CEJIITPU KOHBEPCITHUM CITOCOOOM.

5. SIxi peaxiiii JiekaThb B OCHOB1 BUPOOHHUIITBA KaJl€BOI CETITPU
OpsIMUMH crioco0aMu’?

6. Hapucyiite cxeMy BHUpPOOHHUIITBA KaJIIEBOI CEIITPU MPSIMUM
criocooom?
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6. BAPOBHUIITBO AMOHIN CYJIb®ATY

6.1. [IpusHavyeHHs aMOHIH CyabdaTy

Bueni-arpapii ta arponomu rocnogapctB CIIA, Himeuunnu,
[Tonbmii, BenukoOputaHii Ta 1HIIKMX KpaiH CBITY OCOOJMBO BIAYYJIH
NO3UTUBHUMN €(PEKT BUKOPUCTAHHS CIPKOBMICHUX JOOPUB Ha ypOxKau i
AKICTb MPOAYKIli POCIMHHUIITBA.

BukopuctaHHsa CIPKOBMICHUX JOOPHUB J03BOJISIE ONTHUMI3yBaTH
A30THE KUBJICHHA 1 MIJABUIIATH MPOAYKTUBHICTh CUIbCHKO-TOCIIOAAP-
CBbKUX KYJbTYp HNPH BHUCOKMX HOpPMax HITpaTHUX I0OpUB, 3amoOirae
BWIATAHHIO 3€PHOBUX KOJOCOBHMX IpHU MIJIBUIIEHUX HOpPMax a3oTy.
CipkoBmicHI J100puBa 0Oe€3MocepeHbO BIUIMBAIOTh Ha MiJBUILICHHS
Koe(dillieHTa BUKOPUCTAHHS a30Ty 3 JOOPUB, JIOKAJIBHO MiJBUILYIOThH
TOCTYNHICTh (Pochopy 3 BaKKOPO3UMHHHUX TpHUKaIbIiddochartiB i
NOKPAIIyIOTh SIKICTh MNPOAYKIII pPOCIMHHULTBA. BukopucTtaHHs
CIDKOBMICHUX HITpaTHUX JOOpPUB IMO3UTHUBHO BIUIMBAE HA SKICTh
ripuuill, pinaxKy, KyKypyas3u, 36pHOBUX KYyJIbTYyp, OBOYEBOI MPOIYKIIIi
(ToMartiB 1 BciX BUIB KanycTu). Tak, Hanpukiaa, Ha popMyBaHHs 1 T
KOHJIMLIMHOTO HACIHHA pilakK, y CepeaHbomy, croxuBae 50 kr/ra
azory, 24 kr/ra gocdopy, 60 kr/ra kanito 1 g0 20 Kr/ra cipku y dhopmi
cyabdat-iony (SO4”). AMOHIH cymb(aT MiCTHTh CIpKy, SKa €
CKJIaJIOBOIO yacTuHOIO OinkiB. [lpu HecTaui cCipku y poCIMHaX
3aTPUMYETHCSI CUHTE3 aMIHOKHUCIJIOT, OJIKIB, BITAMiHIB, TOPYIIY€ETHCS
a30THUM OOMIH, JIUCTS 3MEHIIYIOTHCA B PO3Mipax, CTEOJ MOJOBXKY-
I0TBCS, CIIOCTEPIraeThCcsl 3aTpUMaHHS B J03piBaHHI HaciHb. Hecrtaua
CIDKM HEraTMBHO BIUIMBa€E Ha TEpPMIH 30epiraHHs BpOXKalo.
3acTocyBaHHS aMOHIM cynb(dary 30UIbIIYE AOCTYIHICTh POCIMHAM
dochopy, kambiito, mapradiro. Ilpum oMy BTpaTH amiaky 3a
paxyHOK BHMHUBAHHS He MepeBullyl0oTh 1—3 %. Bunoc cipku 3
BpOXKaeM KoJIMBaeThesl B Mexkax 30—o60 kr/ra. [IpubaBka Bpoxaro BiJ
3aCTOCYBaHHSI aMOHI cynbdaty ckiagae 24,9 1/ra Ha Apii NIIEHUI 1
71 wra — Ha Kykypya3i. ToOTO MO BHUHECEHHIO Ha OJWHUIIIO
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OPOJYKIIT €JIEMEHTIB JKUBJIEHHS, CIpKa HAaOJIUXKAETHCA 10 BUHOCY
docdopy 1 € BaXKIMBUM MaKpOEIEMEHTOM KUBJICHHS JaHO1 KYJIbTYpH,
0e3nocepelHbO BILJIMBAE HA PICT 1 PO3BUTOK, a TaKOXK (HOPMYyBaHHS
BpOXKAK Ta AKICTh MpoAyKilii. Ile m03Bojsie BUBECTH POJib CIPKU 3
BU3HAYEHHA SK ME30- 1 MIKPOEIEMEHTY Yy paHr BaXXJIUBOTO
MaKpOEJIEMEHTY — HEBIJI'€MHOIO OCHOBOIO (DOpMyBaHHsSI MOBHOIIIH-
HOT'O BpOXalo.

CratucTtuka mokasye CcTaOlIbHE 30UIBIICHHS KIJIBKOCTI BITUU3-
HSIHUX arpapHuX MiANPUEMCTB, TPAKTUKYIOUNX BUKOPUCTAHHS aMOHIM
cyibdaTy B TEXHOJOTISIX BHUPOILYBAaHHS pIiNaKy, COHSIIHUKY,
36pHOBUX Ta I1HIIUX CLILCHKOTOCIMOAAPCHKUX KyJIbTyp. OCHOBHUM
OOMEXYIOUMM (PaKTOPOM BUKOPHUCTAHHSI JAHOTO I[IHHOTO J0OpHBa €
npioHOo3epHUCTA (Hi3WuHA (Ppakxiiis, sika HE J03BOJISIE BUKOPHUCTO-
ByBaTHU MOro MpW BHECEHHI TPAJULINHUX MaIIUH Uil PO3KUIAHHS
TYKIB, & TAKOX CHUIIbHO OOMEKYE MOKJIMBOCTI CTPIYKOBOTO BHECEHHS 1
KOMOIHOBaHMX MOCIBHUX arperaris.

Awmoniit cynbdpar (NH4),SO, 3acToCOBYIOTH JIsI >KUBJICHHS
CLIIbCBKOTOCIIOAAPChKUX KYJbTYp. Llell mpOoayKT JIETKO PO3YMHAETHCS
y BOIl 1 3aCBOIOETHCS PI3SHUMU POCIMHAMU. Y TMOPIBHSIHHI 3
KapOamiJIoM 1 CENITPOI0 HEroproUYuii, BUOYyx00€3MeuHuH, JelIeBIIIe.

VY cBiTOBOMY BUPOOHMIITBI HITPATHUX JOOPHUB HA JIOJIIO0 AMOHIN
cynbdary npunaaae 10 20 % 3B’a3aHoro azory. 3 1 T cyxoro Byruuis
BUXOJUTH 11 Kr amoHil cynbdary.

BBaxaeTbcs, 110 aMOHIA Cynb(aT MICTUTh B CBOEMY CKJIAJl
45 % XUBWIbHUX peuyoBHH, B Tomy umcial 21,2 % azory. Bin sBise
co0o0r0 0e30apBHI KpucTaau poMOIYHOI popMH. Y TOPIBHAHHI 3 1HIIU-
MU a30THUMU JOOPUBAMH aMOHIH CyJib(aT MEHII TIrPOCKOMIYHHM.

Temneparypa kumiHHs HacudueHoro po3uuHy (NHy4),SO, y Bomi
nopiBaroe 108,9 °C. Ilpu narpiBanni Buime 100 °C (NH,4),SO,
MOCTYNOBO TepexoauTs y kuciy cinb NH4HSOy, a npu 513 °C minkom
poskiagaerbest Ha NH;, H,;SO4, SO, 1 H,O. Amoniil cynbdar €
($1310JI0T1YHO KUCIUM JOOpHUBOM, TOMY MOro HE MOHA 3aCTOCO-
BYBaTH Ha KUCIIUX IPYHTaXx.
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OCHOBHMMHM TMPOMHCIOBUMHU METOJaMHU OJICpKAHHS aMOHIN
cynbdary € TOTNIMHAHHS CyIb(AaTHOW KHUCJIOTOK amMiaky, 1o
MICTUTBCSI B KOKCOBOMY Ta3l, a TaKoXX HeWTpamizaiis cyiab(aTHOI
KUCJIOTH Ta30MOJI0HUM CHHTETUYHUM aMiakoM Ta OOpoOKa TIIcCy
PO3YMHOM aMOH1i KapOOHATOM.

Po3unHHICTE aMOHIi cynb(haTy y BoJl HaBeJeHa Ha puc. 6.1.
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Puc. 6.1. 3anexunicts koHeHTpauii (NH4),SO4y Boal B TemMnepatypu

AMiaK yTBOPIOETHCS B MPOILIECI KOKCYBAaHHS KaM'sTHOTO BYT1JUIS 3
a30Ty 1 BOAHI0. Benuka yacTtka a3oty Byrunis (10 60 %) 3anuimaeTbes
B KOKCI y BUIJISAII TEPMIYHO CTIMKMX a30THUCTUX MOEJHAHb, 4 OCTaHHS
yacTKa BHJAQIIETCS 3 BYFUJUIL pa3oM 3 JIETKUMHU MPOJyKTaMu
KOKCYBaHHSI — T'a30M, CMOJIOIO 1 HAJICMOJILHOIO BOIOIO.
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YTBOpEHHs aMmiaky HpU KOKCYBaHHI BYTULIS MOYMHAETHCS MPU
Temrnepatypi 0111 600 °C, a MakCUMaIbHUM BUX1J HOTO JOCITAETHCS
npu Temneparypax 800—900 °C.

Buxin amiaky Big Cyxoi MMXTH JUIsi JOHEIBKOTO BYTLLIS
BapitoeTbcsi B Mexkax 0,25—0,30 %, a a1 Ky3HEUbKMX MOXKE
nocsratu 0,45 %.

Bwmict amiaky B rasi Jyisi pi3HOrO BYTULISL MOXE BapilOBaTUCS B
Mexax 5,5 —12,5 r/m° (0 °C).

BuitydeHHs1 amiaky 3 KOKCOBOIO razy — OOOB'SI3KOBa TEXHOJIO-
riyHa ormepaiiss Tpyd MACOTOBII Ta3y J0 WOro moAajiIbIIoro
BUKOpUCTaHHs. [[oBHOTA BUTATaHHS amiaKky 3 ra3y MOBHHHA CKJIAJaTH
99,7—99,8 % wmac. Taki cepilo3HI BUMOTH BHU3HAYAKOTHCS YHUCTO
TEXHOJIOTTYHUMHU MPUUUHAMU

- HEOOX1IHICTh BUJIAJICHHS KOMIIOHEHTA, SIKUH MPU3BOJUTH O
KOpO3i1 Ta30IpoOBO/IIB Ta 00JIaIHAHHS;

- JJIsl TONIEPE/IKEHHS] BUHUKHEHHS BiIKJIaJaHb B Ta30MPOBITHUX
KOMYHIKAI[ISX 1 PErYII0I0YUX NPUCTPOSAX KOKCOBUX OaTapei;

- N1 HOpPMaJbHOI  eKcIulyaTalii  O€H30JIbHO-CKPYyOepHUX
BIIJIUICHB 1 1IEXIB CIPKOOUYHCTKU;

- aMiaK 3 IIaHICTUM BOJHEM, IO 3HAXOAUTHCS B rasl, PI3KO
NOCWIIOE KOpO31I0 YCTaTKyBaHHS, YTBOPIOIOUM JIOOpE PO3UYMHHE
KOMILUIEKCHE 3'eiHaHHsA — rekcarmandeppat — (NHy )4[FeCNg];

- aMiak, IO 3aJMIIA€ThCS B rasi, MpU CHATIOBAHHI IEPETBO-
PIOETHCS TEPEBAXKHO HA TOKCHYHI 1 KOPO31MHO-HEOE3MEUHI OKCHUAU
a3oTy;

- amiak cTaOuIi3ye eMynbCii BOAM 1 OJii MpHU YJIOBJIIOBAHHI
OCH30JIbHUX BYIVIEBOAHIB. Y pe3yjibTaTi YJIOBJIIOBAaHHS aMIaKy
CyJib(haTHOIO KUCIIOTOK YTBOPIOETHCS aMOHI1M Cyibdar.

AMOHII cynbdar BUPOOJAETbCS HA KOKCOXIMIYHMX 3aBOAAX Y
BEMUKUX KUIbKOCTAX. Ha 1 T cyxoi HIKMXTH BUPOOHMIITBO aAMOHIM
cynbdary (cyxoro) ckiamae 11,0—11,5 kr.

CkJaJi OYMIIEHOTO BijJ CIPKOBOJIHIO 1 aMiaKy KOKCOBOI'O rasy
HaBeaeHo B Ta0I. 6.1.
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Tabauys 6.1. Ckaaa KOKCoOBOro razy, % o00'emMH.

KomMnonenTn Bwmict, % 00’ eMH.
Bonens (H;) 60

Mertan (CHy) 26,0

Henacuueni ByrineBoaHi 2,2

Byrnens okcun (CO) 6,0

Azot (N) 2,7

Byrneus niokcun (CO,) 2,6

Henacuueni ByrneBojH1 2,2

Kucens (0,) 0,5

B nporieci kokcyBaHHS BYTUUIs BIAOYBaIOThCS peakilii po3KiiaiaH-
HSl, CHHTE3Y, OKUCJICHHS, K1 IPUBOJASTH JO YTBOPEHHS PEUOBHH, BMICT
SIKMX y KOKCOBOMY TIasi HacTymHuil: 6—13 r/m amiaky, 30—42 r/a’
OCH30JIbHUX BYTJIEBOAHIB, 130 /M’ emomu, 0,4 — 0,6 /M Jerkux
NIPUIUHOBUX OCHOB, ()EHOJIIB Ta THIIUX KOMITOHEHTIB.

Cynb(aTtHa KUCIIOTA, 1110 3aCTOCOBYETHCS] Y BUPOOHHUIITBI aMOHI1M
cyJbdaTy BIAMOBI/Ia€ HACTYTHUM BUMOTaMm (TalJ1. 6.2).

Tabauysa 6.2. IloKa3HUKHU AKOCTI CYJIb(PATHOI KMCIOTH

[Toxa3uuku 3HauYCHHS
Macosa yactka moHoriapary H,SOy4, %, He MenIe 92,5
Macosa yactka dpepymy, %, He OUTbIIIE 0,02
MacoBa yacTka 3aJIMIIKY ITiCJIsl TPOXKaproBaHHsI, %, He OUIbIIE 0,05

AJe Ha TpakTHIll 1€ 3aCTOCOBYIOTh PEreHepoBaHy CyJb(aTHy
KUCJIOTY 3 lLIeXy peKkTudikaiii cuporo OeH30Jy, sika BIAMOBIIHO J0
TY V 24.1-05393079-004-2003 mae xkonuentpaiiro H,SO, He menIe
45 % 3 BMICTOM OpraHIYHHUX JIOMIIIOK B MEpEpaxyHKy Ha KapOOH He
outbie 10 %, He MicTUTh cyibdokuciaor, nomimepis. i momimiku
HEraTMBHO BIUIMBAIOTh HA X1JI CATypaTOPHOIO MPOLECY MOTJIMHAHHS
aMIaKy 1 3HWXKYIOTh SIKICTb TOTOBOTO MPOAYKTY. OJHAaK 3aCTOCYBaHHS
TaKO1 KUCIOTH MO€e OyTH BUIIPABAAHO TOMY, 1110 BOHA JICIIEBA.
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Akicte amonil cynb(ary perinamentyetbca ['OCT 9097-82,
BUTST 3 IKOr'O HaBeAeHO B Ta0JI. 6.3.

Tabauysa 6.3. Iloka3HUKHU AKOCTi TPaHY/JIbLOBAHOT0 AMOHIH cyabdaTy

[Toka3unku Bumuii copt | 1 coptr | 2 copt
Bwmict asoTz/ B MEPEPAXYHKY Ha CyXy 21,0 20,0 20.5
pe4YOBUHY, %, HE MEHILIE

Bwmict Bostorn, %, He OuIbIIIe 0,2 0,3 0,3
Bwmict BinsHOT H,SO4, % 0,03 0,05 0,05
Bwmict dpakii >0,5 mMm, %, HE MeHIIe 80 70 —

BaxJiMBUM NOKa3HUKOM SIKOCTI aMOHIM Cylb(aTy € po3mip
KpucTaiiB. JpiOHOKpUCTallluHA CTPYKTypa COJl Ma€ PO3BUHEHY
MOBEPXHIO 1 MICTUTh Oarato BOJIOTH 1 CyiIb(aTHOI KHCIIOTH.
I{e mpu3BOAUTH J0 3JI€KYBAHHIO 1 3POILIEHHIO 11 B arjJjoMepaTH.

6.2. ®i3uKO-XiMiYHI OCHOBM NPOLIECY BUPOOHULITBA
aMOHIil cyJab}aTy 3 KOKCOBOIO ra3y

KokcoBuid ra3 miciii NEPBUHHOTO OXOJOMKEHHS 1O TEeMIIe-
parypu 35—40 °C wictuts B cBoemy ckiagi 40—50 r/m Boory,
napiB cMonu 10 40 Mr/m’, 5—7 r/aM’ amiaky y BUIVIII JETIOUMX
KapOOHATIB, Cyab]iiB, 11aHIIB, OCHOB, SIK1 JIETKO BUJUISIOTH aMiak
IpH 1X HarpiBaHHI.

Heittpanizamiss 78 %-Boi cyiab(aTHOT KHUCJIOTH Ta30IO10HUM
aMiaKOM CYIPOBOJIKYETHCS BUIICHHAM TeraoTH 274 kJlx/Monb. Ls
TEIJIOTa 1 TEIUIOTa, IO TOJAEThCS 330BHI, BUTPAYAETHCA Ha
BUMAPIOBAHHS 13 CHCTEMHM 3HAYHOI KIJIBKOCTI BOJM, 1 MPOAYKT
KPUCTAII3YETHCS 3 IEPECUUEHOTO POZUUHY.

3 aMiaKky KOKCOBOIO Tra3y amMmoHIi cynb(dar OJIepKYylTh B
catypaTopax, y SIKuX raz 6apoorye depe3 map Ccyab(paTHOI KUCIOTH.
[Ipy HaAIMIIKY KUCIOTH YTBOPIOETHCA KHUCIA Cilb — aMOHIN
Oicynbdar:
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NH3 + HQSO4 = NH4HSO4 (61)

B mipy HacM4eHHSI PO3UMHY aMiaKOM KHCJIA CUIb MEPEXOJIUTh Y
CepeIHIO — aMOHiH cynbdart:

NH4HSO4 + NH3 = (NH4)QSO4 (62)

Takum 4YuHOM, y caTypaTtopl OJHOYACHO NPHUCYTHI aMOHIN
cynbdar 1 amoH1i Oicyiabdar (MaToyHuUi po3unH). CIiBBIAHOIICHHS
MDK KHCJIOI0 1 HEUTPAJIbHOI COJISIMU 3aJICKHUTh BiJ KHUCIOTHOCTI:
AKII0 BOHA ckianae 1—2 %, ToO B pe3ysbTari peakuii yTBOPSTHCS
NEepPEeBaKHO KPUCTAJIA aMOHIH cylbdaTy. AJie npu [[bOMY BUIAJAHHS
KPUCTAJIIB BiJOYBA€ThCA TaK IHTEHCHUBHO, IO BUHUKAE HeOe3meKa
3a0uBaHHs catyparopa. Kpim Toro, rnpu 3aHajTo HU3bKIA KUCIOTHOCTI
NOTIPIIYETHCSA MOTJIMHAHHS 3 ra3y amMiaky, 110 MPUBOJIUTH 0 BTpaT
amiaky. Ilpy MiABUINEHHI KUCIOTHOCTI BMICT KHCIOI  COJi
30UIBIIYETHCA, @ IPU KUCIOTHOCTI 12—14 % y po3unHi 3HAXOAUTHCS
rOJIOBHUM YMHOM aMOH1M Oicyibdar.

AMoHII Oicynbdar Kpamie po3UMHHUN y BOAl U y ciabkomy
pO34uHI CyIb(ATHOI KUCIOTH, HIK Cyib(dar, 1 TOMy NpHU JAOCITHEHH1
MEX PO3YMHHOCTI 3 PO3UMHY B MEPIIY YEPry BUMAAAIOTh KPUCTAIH
aMOHI1H cynbdary.

VY mporeci HeWTpaizailii peakiiiifHa Maca Ma€e TEMIIEpaTypy 10
60 °C, ane npu HACTYIHOMY BUIJIUVICHHI KPUCTAIIB BOHA OXOJIO/XKY-
€ThCA, 1 11 HEOOXI1JTHO BPaxOBYBaTH MPHU BHOOPI CKIIANY PEAKLINHOTO
po3uuHy. [IpakKTUYHO KHMCIIOTHICTh PO3UYHMHY MHIATPUMYIOTH Ha PIBHI
4—12 % BubHOI H,SO,4, posnopuisitoun cynbpaTHy KHCIOTY B
3HAYHIN KUIBKOCTI [IUPKYJIIOI0YOTr0 PEAKIIIHHOTO PO3UUHY.

BaxnBo 3a0€3Me4UTH KPUCTAIZALII0 3 TapsAdoro peakiiiHoro
pPO34YMHY CEpPEAHBOI COJIl, HE JOMYCKAlOUl BUILJICHHA KHCIHUX COJIEH.
JloMiKH, 1m0 3HaXOAAThCA B CyJb(aTHIN KUCTOTI, 0cO0IUBO (hepym
i amoMiHIA CcynbdaTd, YCKIATHIOIOTh KPHUCTAII3allll0 aMOHIN
cynbbary. Ilpu HelTpamizaiii KHUCIOTH OCAIKYIOThCS KOJOIIHI
dbepyM i1 aroMiHI# T1IPOKCHUIN:
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FCQ(SO4)3 + 6NH3 + 6H20 = 2F€(OH)3 + 3(NH4)QSO4, (63)
AL(SO,); + 6NH; + 6H,0 = 2AI(OH); + 3(NH,),S0,,  (6.4)

OOBOJIIKAIOTh KPUCTAJIM aMOHIM Cynb(aTy 1 rajlbMyKOTh iXHIA PICT.
o6 YHHKHYTH IIbOTO, KUCIOTY HEUTPAI3yIOTh HE IIIJIKOM — y 0€3-
NEPEPBHO  JIIOYUX PEAKTOpAX MIATPUMYIOTh KHUCIY  PEaKIiio
CEpeIOBHUILA.

Jnst miATpUMKA TMOCTIMHOI KUCJIOTHOCTI PO3YMHY KHUCIOTY B
BapTO BBOAUTH piBHOMIpHO. {00 3amobirtu 3a0uBaHHIO caTyparopa
KpUcTajlaMu CyibdaTy, TMepioJUYHO 3O0UIBIIYIOTh KHUCJIOTHICTb
PO34YUHY /10 TOBHOT'O PO3YMHEHHS KPUCTAIB.

[Ticna nenTpudyryBaHHs amoHii cynbgart MICTUTh OJIU3bKO 2 %
Bosioru. Ilpu 30epekeHHl Takuil MPOIYKT 3JEKYETHCS, CIIMAOYU B
rpyaku 1 Opwid. Yum MeHme BMICT BOJIOTH, TUM CjaOKie
BUSIBJISIETBCA TIpoliec 3iekyBaHHS. 1100 yHUKHYTH 37€XKyBaHHS,
JOLIBHO MICHs HEeHTPU(YTYBaHHS MIJCYIIYBaTH aMOHIN cynb(ar 110
3MicTy BoJioru He Ounbi 0,5 %.

6.3. TexHoJIOTiYHA cXeMa OJePKAHHA aMOHIH CyabdaTy
3 KOKCOBOI'O ra3y

[CHYIOTh TpU METOJU TEPEePOOKH KOCOBOIO Ta3y: HEMPsIMHUM,
OPSIMUAN 1 HAMiBIPSMHUM.

HaiiOuiblll €KOHOMIYHUNA 1 HIUPOKO PO3MOBCIOKEHUN HaIlB-
npsimMuid  crnocid. CyTHICTH WOro mojsirae 'y BHAAJIEHHI CMOJU 3
KOKCOBOTO ra3y HUISIXOM KMOro OXOJIOJ)KEHHS. 3 HaJCMOJBHOI BOJIH,
10 YTBOPUTHCS MPH OXOJIOKEHHI1 Tra3y, amiak BiATaHSIOTh Y
TUCTWISIIIIAHIA KOJOH1 1 MPOIYCKalTh 4Yepe3 CyJb(paTHY KHUCIOTY
pa3oM 3 OYHUIIEHWM BiJi CMOJM THiJIIPITUM KOKCOBHM Ta30M, IO
MICTUTh aMOHIaK.

CxeMa oJziepkaHHsS aMOHIA Cynb(aTy HaMmBOPSIMUM CIOCOOOM
MoKa3zaHa Ha puc. 6.2.
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Puc. 6.2. TexHonoriyHa cxema oJiep>kaHHsl aMOH1# cyJib(aTy 3 KOKCOBOTO
razy: 1 — mOiAIrpiBHUK KOKCOBOTO rasy; 2 — caryparop; 3 — HalipHui 0ak;
4 — KHUCIOTHUM BIOBIIOBAJIBHUK; 5 — KacTpyis 3BOPOTHUX IMOTOKIB, 6 —
HUPKYJsiiiiHa kacTpyis; 7, 13, 14 — Hacocu; 8§ — mpuiiMaabHUK KPUCTAJIB;
9 — uenrpudyra; 10, 11, 12 — 30ipHUKH

Oxonomxennit 10 25—30 °C #1 ounilieHU# BiJl TyMaHOIO10HO1
CMOJIU B €JICKTPO(DIIbTpaX KOKCOBUHM ra3 HaJIXOAUTh y MIJITPIBHUK 1
(pemodep), 1e HarpiBaeThCs TIIyXoro naporo a0 S0—60 °C.

VY MmigirpiBHUK HAAXOAUTh KOKCOBHM ra3z 3 eneKTpouIbTpy Y
KiJIbKOCTI (Ta0I1. 6.4).

Tabauys 6.4. Ckyaaq KOKCOBOIO rady, 10 HAJAXOAUTh 3 eJIeKTPO-
¢inbTpy B mixirpiBHMK

KomMnonenTn KiabKicTh, KI/TON 06’em, M>/ToL
Cyxuil KOKCOBHUH ra3 32 926 72 460
Bojasna napa 2 680 3330
beH3011bH1 BYIJI€BO/IHI 2200 595
CipkoBOJIeHb 1 037 680
Awmiak 448 590
Beworo 39291 77655
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Jani migirpituid ra3 3MINIyeTbCcs 3 aMiakoM, OTPUMAaHUM IpU
nepepoOIll HAJCMOJBHOI BOJM, 1 HAAXOAWTh y 2 MO LEHTpalbHIN
ra3oBiii TpyOi, sika 3aKiHUY€TbCS Ta30pO3MOAUIBHUM 30HTOM, IO
3aHYypE€HU B MaTOYHUM po3uumH Ha raubuny 250 mm. Tyt ras
O0ap0OoTye yepe3 po34uH CyIb(PaTHOI KUCIOTH, MPU IILOMY aMiak, 1110
MICTUTBCSI B Ta3l, 3B'A3y€ThCA B aMOHIN cynb(dar 3a peakiieo (2.1).
OnHoyacHO 3 Ta3y BUTATAIOThCA MIPUAMHOBI OCHOBH. MaroyHui
PO34MH, 3BUIbHEHUM BiJ MIPUIUHOBUX OCHOB, HAJIXOJIUTh y PEAKTOP-
M1JKUCTIOBAIBHUK 4, Jie MIJKUCISAETHCA CYJIb(PaTHOI KHUCIOTOH 0
koHueHtpaii 10—I12 %, 1 notiM y 30ipHUK a00 B LMPKYJSALIAHY
KacTpyito 6, 3BiIKM HacocoM 14 momaetbcst B caTyparop. B mporieci
po0OOTH B caTypaTopi HEOOX1THO MIATPUMYBATH MOCTIHHY Ta JOCTaTHHO
BHUCOKY TEMIIEpaTypy HJisi TOTO, 1100 BCS BOJIOra y BUIJIAII BOJSHOI
napy YHOCHJIAcs pa3oM 3 KOKCOBUM ra3oM, 1110 BUXOJUTH 3 caTypaTopa.
[{s BoJIOTa HAIXOUTH B Pa3oM 3 ra3oM, NapoaMiayHOI CYMINIIIIO Ta
CyJb(paTHOIO KHUCIOTOW 3 LEHTPU(YrH TpU TPOMHUBII aMOHIH
cynbdary Ta 3 JIONYIIKA caTyparopa. HeoOXxigHO BuUmapyBaTu
HAJUIUIIIKOBY BOJIOTY TaKOX JIJIsl TOTO, 00 y caTypaTopl yTBOPUIUCS
KpyIHI KpHUCTalu aMoHii cynbdary. Temmeparypa B caTypartopi
HiATPUMYETHCS M1ITPIBOM KOKCOBOT'O a3y B MIJIITPIBHUKY 1.

Buxianuii 13 caTtyparopa ra3 3BUIbHSETHCS BijJl OpU31B KUCIIOTH,
10 3aXOIUTIOIOTHCS 1M, Y KHCJTIOTHOMY BJIOBITIOBAJIbHUKY 4, OXOJIOIKY-
€TbCA JaJl B XOJOAWJIbHMKAX 1 HaMpaBlA€TbCS B MOAANbIIE
BUKOPHUCTAHHS.

IIpu 3HMIKEHHI KUCJIOTHOCTI PO3UYMHY B caryparopi g0 6—8 %
MOYMHAIOTh BUJLIATUCS KPUCTAIM aMOHIM cynb(daTy, 110 0cigaroTh Ha
KOHIYHE JHO caTyparopa. 3a JONOMOTrOK BIJILIEHTPOBOTO Hacoca
nyJbna (Cymill KpUCTadiB 1 MaTKOBOTO PO3YMHY) IMEPEKAYyeThCS B
KpuctajgonpuiitMay 8. MaToO4yHMIl pO34YWH, 110 30UPAETHCA Y BEPXHIM
YaCTUHI KpUCTAJIONpUiMaya, yepe3 O14HUI MTyLep NepeIruBaeThCs B
HUPKYJSIIIAHY KacTpyiato 6 1 moBepTaeTrhcsi B carypartop. Kpucranu
aMOHIA cynb(dary O€3ynuHHO HAAXOIATh 13 TnpuiiMaya 8§ 'y
neHTpudyry 9, ne BUDKMMAIOTHCS BiJi MaTKOBOI'O PO3YMHY 1 MpPO-
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MUBAIOThCS raps4oro Bojoro mpu temmeparypi 80 °C. BiadyroBanuii
aMOH1A cynbpaT 3 UEHTPUPYTM TOAAETHCA Yy CyIIapKy uum 0e3-
nocepenHbo Ha ckiaa. dyrat 3 ueHrpudyru 9 OesmepepBHOI il
HAJIXOJIWUTh B KacCTPYJIO0 3BOPOTHHUX NOTOKIB 5 1 Jajl MOTpAIuise€ B
caTyparop.

YacTuHa po3uMHY 13 carypaTopa MO CHEUIAIbHOMY piBYaKYy
HAIXOIUTh Yy UUPKYJSLINHY KacTpymo &, BIAKUIA O€3yNUHHO
nepekauyerbcs Hazajn y HacocoM 14. Ilpu Oe3ynmuHHOMY Mepeka-
YyBaHHI MYJBIH 13 caTypaTopa B KPUCTAJIONpUIMad 3 MOBEPHEHHSIM
MATKOBOI'O PO3YMHY B 1 IPU UUPKYJSALIT YACTUHU PO3UHUHY Yepe3
HUPKYJSIIIAHY KacTpysro 8 y carypaTopi MIATPUMYETHCS MOCTIAHUMA
PIBEHb PIIMHU 1 JOCATAETHCSA 11 rapHe MEepEeMilllyBaHHs, 3aBISIKA YOMY
KPUCTAIU COJI1 MOCTIMHO 3HAXOASATHCS B 3BaXKEHOMY cTaHi. Lle cipusie
PIBHOMIPHOMY YTBOPEHHIO KpHUCTalI3alliiHUX LIEHTPIB y BCIA Maci
PO3UYHHY 1 pOCTY KPUCTAIIB aMOHiH cyibdary.

PiBeHb MaTKOBOrO pO3YMHY B caTypaTropl MIATPUMYETHCA
MOCTIMHUM 3a JIONOMOIOI0 CIeliaJbHOr0 OIYHOIo IITyIepa, 4epes
AKWWA HAJIMIIOK MATKOBOTO PO3YMHY BIJBOJWUTHCS B IUPKYJSIIAHY
KacTpyJito 6, sika SIBJSIETbCS OJTHOYACHO T1JIPaBIIYHUM 3aTBOPOM, IO
pOOUTH HEMOXKIIMBUM BHX1JI Fa3y 3 carypaTopa pa3oM 3 pO3UHHOM.

[Ipy BUHHUKHEHHI B BaHHI caTypaTopa HaJJIUIIKy MAaTKOBOIO
PO3UHMHY OCTaHHIN 3 MUPKYJALIAHOI KacTPyJll CAaMOTIKOM MEPETIKA€E B
30ipHuK 12, 3BiAKM 1O mnoTpedl HacocoM 14 moBepTaeThcs B
caTyparop.

AMOHIH cynbdat, SKMH HaIXOAUTh HA CKJIAJl TPAHCIIOPTEPOM 13
CYIIMJIBHOTO BIJIIJICHHSI, PO3NOAUISIETHCS MO CKJIaAy 3a JIONOMOIOIO
rpeiepHOro KpaHa y BUIIISIl Kyl BUCOTOIO 5—7 M.

VY BaroHu amoHii cyiab@aT 3BUYaiiHO BaHTaXaTh HaBajoM. [HOI
HOro TpaHCHOPTYIOTh Y MANEPOBUX MIIIKaX.

[Toka3HUKA TEXHOJIOTIYHOTO PEXUMY PpOOOTH  YCTaHOBKH
oJiepKaHHS aMOHIH Cynb(]aTy HaMiBIPSIMUM CATypaTOPHUM CIIOCOOOM
XapaKTEpU3yIOThCS HACTYITHUMU TaHUMH, 110 HaBe/EeH1 B Ta0. 6.5.
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Tabnuysa 6.5. TexXHOJOTIYHUHA PeKUM YCTAHOBKH OJ€PKAHHS aMOHii
cyJab(paTy HANIBIPSAMHUM CATYPATOPHUM CIIOCOOOM

[lokazuuku 3HaueHHsA
Temnepatypa razy, °C:

nepeJi Ta30BUM MiJIIrPiBaYEM 35—40
MICJIs Ta30BOr0 MijirpiBaya 53—60
MICJIs caTyparopa 55—65
TemmnepaTypa MaTKOBOT'O PO3YUHY 53—56
Onmip caryparopa, klla 5—6
KucnoTHicTh MaTKOBOTO pO34YHUHY, %o 4—5
Hupxyssiis MaTKOBOIO PO3YUHY Oe3nepepBHa
[IpoMuBanHs caTypaTopa 1102001

[Ipu onepkaHHi amoHIM cynbdpaTy CyxuMm crnocooom Ha | T
OpoayKTy, 1o MictuTh 21 % aszory (y mnepepaxyHKy Ha Cyxy
pedyoBuHy), BuTpadaoTh 0,25—0,26 T amiaky (100%), 0,75 T
cyabdatroi kucnotu (100 %), 1 M Boau it 18 KBTTox eekTpoeHeprii.

6.4. OnepkanHst aMOHIM cyabdary 3 rincy

B ocHOBY 11bOT0 c10CO0Y MOKJIaJE€HO PEaKIIo:
CaSO4 + (NH4)2CO3 = (NH4)QSO4 + CaCO3, (65)

TOOTO, aMOHIi cyinbpaT MOxKe OyTH OTpUMaHUN Oe€3 3acCTOCYyBaHHS
cyibpaTHOI KHUCIOTU. K BUXiJJHA CHUPOBHHA BUKOPUCTOBYIOTh
OPUPOAHUI TiNC; MOXke OyTH BHKOpUCTaHMU 1 (hocdorinc — BiaXiL
BUpOOHUIITBA (PochaTHOI KUCIOTU CYyIb(PATHOKUCIOTHOK EKCTPaK-
miero. Ileid cmocid IUPOKO 3aCTOCOBYETHCS Il MPOMHUCIIOBOIO
BUpPOOHUIITBA aMOHIN cynbdaTy B IHIOII ¥ AESKUX IHIIMX KpaiHax.
SKicTh TINCY AyXe€ BIUIMBA€E HA TEXHOJIOTIYHMM MPOLIEC 1 HA SIKICTh
rOTOBOTO TMPOAYKTY. IIpUCYTHICTP TJMHUCTUX PEYOBUH, CIOIYK
depyMy, aqOMIHIIO ¥ I1HIIMX JOMIMIOK YCKJIAJIHIOE (PuUIbTpamio i
npomuBaHHsa nuiamy (CaCQOj). Tinc, 1m0 BHKOPUCTOBYETHCS IS
BUpPOOHHUIITBA aMOHIN cynb(aTy, MNOBHUHEH MICTUTH HE MEHIIE
97—97,5 % CaSO, (po3paxoByrour Ha OE3BOJIHY PEYOBHUHY).
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3 rincy aMoHii cynb(}ar Moke BUPOOJATHUCS JBOMA METOJAMMU:
piIMHHUM 1 Ta30BUM. [Ipy piIMHHOMY METOMl MyJbIYy TOHKO
noApiOHEHOMY TINCY Y BoAl 00po0sitoTh 25—33 % po34UHOM aMOHIN
kapOonary. IIpu razoBomy metoqii 0OpOOKYy IMyJNbIM TINCY POOJSTH
ra3ornoI0HUM aMiaKkoM 1 JIOKCHJIOM BYTJICIIIO.

["a30BUI MeTOJ MPOCTIIIE PIAUHHOIO (HE MOTPIOHE MOIepeHE
rOTYBaHHA aMOHIA KapOoOHaTy), aje Ma€ HEIOJIKH, SKI 3MYCHUIU
BIJIMOBUTHCS BiJl HbOTO M MeperTH Ha piauHHUN meton. Hemonmikamu
ra3oBOTr0 METOAY €: MEPIOANYHICTh MPOLECY, BEINKA BUTPATA BYTJICIIIO
miokcuay. llpu ra3oBomMy MeETOHl YTBOPIOIOTHCSA JPIOHI TOIYaCTi
kpuctanu CaCOs, iK1 3HaYHO Tipiie GUIBTPYIOTHCS ¥ MPOMUBAIOTHCS,
HI’)K BEJIMKI IIJIJACTUHYACTI, 1[0 BUHUKAIOTh IMPU PIAMHHOMY METO.
Yac, HeoOXITHUW [JIs1 MPOBEJCHHS peakilli MpH Ta30BOMY METO]I,
3HAYHO OUTBIINHI, HIXK MIPU PIAMHHOMY. [CTOTHUM HEIOJIIKOM ra30BOro
METO/y € TaKOX Te, IO JUIs BIIBOJY PEaKIIHHOIO Teria HeoOX1THO
BCTAHOBJIIOBATH  XOJIOAWJIBHUKM  JUISI  OXOJIOJKEHHS MYJbIIKA B
peakTopax 1 HEOOXiJIHE CyJIb(PATHOKUCIOTHE MPOMHUBAHHS Ta3iB, IO
BIIXOJIATh 3 peakTopiB. [Ipyu piauHHOMY METO1 BiJIBiJ PEaKIITHOTO
TeIjia 3AIMCHIOIOTh LHUPKYJSLIEI0 Yepe3 XOJOAWIbHUKA YHUCTOTO
PO34YMHY aMOHii KapOOHAaTy, 1 HEOOXITHOCTI B CYJIb()aTHOKUCIOTHOMY
NPOMUBAHHIO T'a31B HEMAE.

Ha puc. 6.3 nmokazaHa cxemMa BUPOOHMIITBA aMOHIM cyibdarty 3
TINCy PIAMHHUM METO/IOM.

Honpi6uennii rinc (30 % 3ammmuky Ha curi 10 000 ors/cm’)
MHEBMOTPAHCIIOPTOM TMOAAIOTh Y MIMIAJIKY 2, /1€ BIH 3MIIIYETHCS
325—33 % po3uMHOM aMmoOHIi KapOOHaTy, MONEPEIHbO HArpiTOro
y migirpiBHuky 1 1o 50—55°C. Cnouatky 3 pO34MHOM 3MIIIYIOTh 017151
MOJIOBUHU HEOOXIJTHOI KUIBKOCTI TINCY ¥ CyMilll HAampaBJsiOTh
y nepuuii peaktop 4. 3 peakrtopa MyJsblly 4Yepe3 HamipHui Oak 5
NOBEPTAIOTh Y MIMIAIKY 2, KyAU BBOJSATH OCTAHHIO KUIBKICTH TINCY ¢
CyMilll TepeKauyroTh y napyruid peaktop 7. Ilpu Takomy cmnoco0i
BBEJICHHS TINCOBOTO OOpOIIHA B PO3YMH YTBOPIOIOTHCA BEJIUKI
Kpuctaim, 1o npoMuBaroTbcst CaCOs.
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Puc. 6.3. Texnonoriuna cxema oJiep>KaHHsI aMOHi# cyibdary 3 rincy: 1 —
NapoBHM MiirpiBay po34YMHY amoHId kapOoHaTy, 2 — Mimanka; 3 —
BIILEHTPOBUI Hacoc; 4 — mepmuil peaktop; 5 — HamipHuil Oak; 6 —
BEHTWISATOp; 7 — APYruil peakrop; 7 — mnpoMbKHUN Oak; 9 — QuibTp-mpec;
10 — 30ipHHUK OCBITJIEHOTO po3uuHy; 11 — HamipHuil OaK OCBITJIIEHOTO
po3uuHy; 12 — mepmmii BunapHui anapat; 13 — apyruid BUNapHH amnapar;
14 — GapomeTpuuHHil KOHJeHcaTop; 15 — KpamneBinOiiHuK; 16 — BakyyMm-
HuM Hacoc; 17 — uentpudyra; 18 — 30ipHUK MaTKOBOrO po3uyuHy; 19 —
OapoMeTpUYHUN KOJOs3b

Yac, neoOximumii s moBHOi B3aeMoxli CaSO, 1 (NHy),COs,
ctaHoBUTh 6—8 roa. Temneparypa B peaktopi 50—60 °C. Ilynbmy 3
peakTopa, 10 CKJIAJA€ThCsl 3 PO3YMHY aMOHIM cynbdary W ocamxy
CaCOs;, HacocoM nepekauyroTh Ha GiabTp-npec 9.

Po3unH amoHil cynbdaTy (micias BIAAUICEHHS BiJ HBOTO
KapOOHAaTHOrO muiamy), mo wmictuth 40—42 % 1 O6muspko 1,5 %
(NH4),COs, HanpaBisieThbCsl Ha BUIMAPIOBaHHSA. Bumnapky npoBOAsThH B
2-KOopIyCHOMY BumnapHomy amapari 12 1 13 13 cram wmapku
X18HI2M2T. Iepumii kopmyc (obirpiBaeThest maporo 0,2—0,3 MIla)
npaitoe i tuckoM 0,12 MIla; temneparypa pozuuny 105—110 °C;
KOHIEHTpallisl BUXigHOro po3uuHy 48—750 %. Y apyromy kopmyci
BUIApKaA 31ICHIOEThCA i BakyyMoM 600—700 MM pT. ct. Bunapky
BEIyTh JO OJIEP’KAHHS MYJIbIH, 10 MICTUTh 55—60 % Kpucramnis i
40—45 % nacuuenoro po3unHy (NH,),SOy.
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Kpucranizaiito aMoHi# cynbdaTy 3 PO3UHHIB 3/1IMCHIOIOTh TAKOX
B 6—10-cximuactux BakyyMm-kpuctamzatopax npu 40—45° 1 Bakyymi
700—720 MM PT. CT.

3 BUNIAQPHOIO amapara MyJblly MO k07001 16 HampapisiiOTh Y
neHtpudyry 17. 3acTocoByroTbea LEHTpUdyru OesnepepBHOi abo
HamiBOE3MEpEepPBHOI /Iii, y SAKUX BCl YaCTHUHHU, IO CTHKAKOTHCS 13
cylb(haToM aMOHIK0, BUKOHYIOTHCS 3 HEpKaBilouoi ctayi. MaTouyHuii
PO3YMH MOBEPTAIOTh Yy IMKJ, & KPUCTAIM HANpPAaBJISIIOTh HA CYLIIHHA.
Cymrinas  poOmare migirpitum o 110—130 °C  noBitpsm  abo
JTMMOBHMH razamu 3 Temreparyporo 0nuszbko 200 °C B OapabaHHI
cymapii. BucyiiyroTe amMoHiN cyibdaT BiJ IOYaTKOBOI BOJOTOCTI
2—2,5 % no 0,1—0,3 %.

Hns onepxanns 1T (NHy),SO4 mo wmictuts 20,5 % azory
(y mepepaxyBaHHI Ha CyXy pEYOBHHY), BUTpayaroTh: 1,13 T rincy
(100 % CaSOy), 0,74 T amoHiit kap6onaty (100 %), 1,4 T mapu, 25 M’
Boau, 65 kBtroa enektpoeneprii i 71,5 Kr ymoBHOro mnanuBa. Sk
noOiuyHMN TTPOAYKT Ha 1 T aMoHii cynbdary Buxoautb 760 kr CaCOs;
(y mepepaxyBaHHI Ha CyXy PE€UYOBHHY) y BHUIVIAJI TOHKOIO MOPOIIKY,
M0 MOXK€ OYTM BUKOPHCTAHWM JUIsi TOTYBaHHS BaIllHAHO-aMOHINMHOI
ceniTpu abo mpeuuniTary, Jyisl BallHyBaHHA IPYHTY a00 BUPOOHHUIITBA
pi3HHUX OY/IBEJIbHUX MaTEepialliB.

6.5. OcHoBHe 00/1aTHAHHA Y BUPOOHUITBI aMOHIH cyJabdaTy

Camypamop. OCHOBHUM anapatoM BUPOOHHUIITBA aMOHIN CyIb-
(aTy HamBOPSAMHUM CIIOCOOOM € caTypaTop, SIKWM MOKa3aHo Ha puc. 6.4.
Bin sBasie coOoro crajmeBuil amapaT 3 BEepTUKAJILHUM KopiycoM 1
niameTpoMm 5,5—6 M 3 KoHiuHUM aHuIeM 10, dyrepoBaHuii 3cepe-
JTUHU KUCIIOTOTPUBKUMHU IUIUTKAMH 1 chepruuHoi Kpuiku 3. JlHue i
KpUIIKa 3'€/IHAHI 3 KOPITYCOM (DIIAHIISIMHU.
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AMMHO-BONAHA Tapa

Eowcoeni ras , —

ﬁ_ . -
CynedaTHa KHCIoTa —4  Koxcosui ras

J . —
. 3 i /
3 i . _
) { / -2 Posuus Big kprCcTAmEATOpA
j o Ta UEHTRHPYTH

Posunn 1 — |-

PEYIANAHHE

: FPoavun

Cycnensia THPKYIAAEHA

Puc. 6.4. 3 1uenTpasibHUM 0apOOTAXXHUM 30HTOM Ta 3 BHUHOCHHUM
BJIOBJIIOBAYEM 1 MEPEMINIYBaHHSIM 3a JOMOMOIOI0 Hacocy: | —BepTUKaIbHUM
Kopnyc; 2 — TpyOKa JiJIs miABOY Cylb(aTHOT KUCIOTH; 3 — chepudHa KpUIlKa
catypatopa; 4 — KOHIYHMH muIeM; 5 — IeHTpajbHa KOHIYHA TpyOa; 6 —
KUIbLIEBUI po3noiitoBay cylb(aTHOl KucnoTH; 7 — 0apOOTaxHUM 30HT; 8§ —
TpyOa JuIs MiABOY HUPKYISIIIHOTO po3unHy; 9 — Mimanka (axurtatop); 10 —
KOHIUHE JHUIE caTypatopa; 11 — omopHe Kumble, 12 — muIiHAPUYHA
oOunyaiika

Jlo gHuUIA MPUBAPIOETHCS KOPOTKA IIIHAPUYHA oOuvaiika 12
3 onopHuM KinblieM 11. J[o KpuIIKy KpINUThCS LIEHTpajibHa Tpyoda 5
KOHIYHOI (opmu. Jlo TpyOum kpinuThcsi OapOOTa)kHUU Mapacoib 7,
NpU3HAYEHUN 7151 30UIbIIEHHSI MOBEPXHI KOHTAKTY KOKCOBOI'O rasy i
PO34YMHY CYJIb(PaTHOI KUCIOTH.

BapOoTaxuuii napacoib gAiaMeTpoM 3 M CKJIaJa€ThCs 3 KOHIYHOTO
KOBIIaKa, /10 SIKOro KpimsThess 50 JIONATOK, MOBEPHEHUX CTOCOBHO
MEPUAI0HAIILHOI TIJIOIIMHY KOBIaKa. ['a3, mpoxoasauu yepes napacolib,
PO3IUISAETHCS Ha PSAJl CTPYMEHIB, 110 MAalOTh TaHTEHIIAJLHUM HaIpsi-
MOK CTOCOBHO BHYTPILIHBOI OKPY>KHOCTI Mapacoiito. 3aBlsKd I[bOMY
pPO34MH, Y SIKMI 3aHYpEHUH Mapacoib, MPpU MPOXOAl Yepe3 HbOro rasy
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OJIEpKY€E OO0EPTAIBHUN PYX, 1O CHPUSE PIBHOMIPHOMY PO3IMOILTY B
PO34MHI KUCJIOTH, IO HAAXOAUTH y caTypaTopa.

VY HWXHIN 4aCTUHI LIEHTPAJIbHOI TPyOH, MO SIKii ra3 BXOJIUThH Y
caTyparTop, Ma€eThCA MIlIAJIKa 9 y BUIIISIAL pO3NOIUIBHOTO TAapacoio.

["apaBniyHuil Omip, SIKU CTBOPIOETHCS y CATypaTopi, 3aJIEKUTh
B1Jl IOr0 KOHCTPYKIIi1 1 KUIKOCTI ra3y, 0 MPOMYCKAEThCS. 3BUYANHO
BIH HE MOBUHEH mnepeBuiyBatu 5 Ila. 3aBasku HUPKYJALIT PO3YUHY,
MO/JaBaHEe HACOCOM, BMICT BaHHU caTyparopa MNEpeMIlIyeThbCs, IO
CIIpUsi€ YTBOPEHHIO BEJIMKUX KPUCTAJIIB aMOHIM cyibdary.

NpU3HAYEHUN [JI1 BJIOBJIOBAHHA aMiaKy 3 KOKCOBOIO Tasy
5—6%-BuM po3unHOM cyibdaTHOi Kucaotu. [Ipu nbomy B catypartopi
YTBOPIOETHCS aMOHIM Ccynb(ar.

3BepXy TpyOa 5 3aKpUBA€THCS KOHIYHUM IIOJOMOM 4, y SIKHU
yBEJICHI HITYLIepa JJIsl MiABEJACHHS KOKCOBOT'O Ta3y i aMiauHO-BOJISIHUX
nap 3 amiayHoi KosioHM. Ha kpumigl caTypatopa po3TalllOBaHUMA
MITYUEep I BIIBOJY KOKCOBOTO Ta3y, IITyLEp Uil TNpUETHAHHS
TpyOKH 2, TO SKIM MiABOIUTHCA Cyib(paTHa KHUCJIOTa, 1 JIIOK s
pEeMOHTY W MoOHTaxy. Takuii e JIOK € B HHXHIA 4YacTHUHI
HWTIHAPUYHOTO Kopryca. Kwuciora miaBOAWTBCA 10 KUIBIIEBOTO
pO3noAUIbHUKA 6, 110 BUIOTOBJIEHUHN 13 TPyOW 13 MPOCBEPAJICHUMU
OTBOpPaMH.

JIs migBUILIEHHS TPOIYKTUBHOCTI caTypaTopa W 30UIbIICHHS
PO3MIpIB KPHUCTATIB aMOHIN cyibdaTy HEOoOXigHO, 100 MOBEPXHS
KPUCTaNIB, IO 3apOKYIOThCS, OE3yNMMHHO OOMMBANacs CBIXKUM
po3unHoM. Ha mpakTtulil 1€ J0CsIraeTbes MepeMIillyBaHHSM PO3UHHY,
mo mnepedyBae B caTypaTropi, HAcOCOM, CTUCHEHHM Tra3oM alo
MIIIAIKOK. Y PO3IJSHYTIM KOHCTPYKIII caTypaTopa MepeMillyBaHHS
3MIMCHIOETbCST HacocoM. Jig 1bOro po3umH yepe3 mrTyuep b 3mm-
BAa€TbCS B ILMPKYJISIIAHY €MHICTh 1 3BIATM HACOCOM BEPTAETHCA B
HIDKHIO YacTHHY carypaTopa uyepe3 wmTymnep 3 1 TpyOy 8, 110
3'€MHy€e€TbCS 3 MIIAIKOK (axkutatopoMm) 9. CTpyMiHb pIIUHH, IO
BUXOJUTH 13 @)KUTATOpa, Ma€ OLIbINY MBUAKICTh (KIHETUYHY €HEPTIIO)
1 mepegae 4acTUHA €HEPTIi PIIMHM, 110 NepedyBae B HIKHIN YacTHHI
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catyparopa. [Ipu 11boMy yTBOPSITBCS BUCXIAHI MOTOKH, 1110 3a0e3re-
YyIOTh IHTEHCUBHE MIEPEMIIITYBaHHS PO3UMHY.

Po3uunH 13 KpUcTalaMd aMOH1M CyJib(aTy BUBOJUTHCA 13 caTypa-
TOpa B KpUCTaJIONpuKMay 4yepes wmryuep. Htynep npusHayeHui s
OpUIOMY PO3YMHY TICHS KpucTajonpuiiMaya W 1eHtpudyru. Ilpu
NepeMilllyBaHHI HACOCOM YaCTUHA KpPUCTAJB, IO YTBOPUIIUCA,
PYUHYETBCSL TIPU B3aEMOJIITi 3 poOOYMM KojiecoM Hacocy. Ilepemiry-
BaHHS PO3YMHY B CATypaToOpi CTUCHEHUM Ta30M J03BOJISIE 301TIbIIUTH
KPYIHICTh KPUCTAIIB AaMOHII CynbQaTy.

Po3unH cynb(haTHOT KHCIOTH B CaTypaTopi BUKJIMKAE IHTEHCUBHY
KOPO31I0 BYIJICIIEBUX 1 HU3bKOJIETOBAHUX CTaJIeH, TOMY MOBHUHHI OyTH
BXKUTI 3aXOAM JIJISl 3aXMCTYy BY3JIB 1 JICTAJIEW caTypaTopa Bij KOpO3ii.
Kopnyc caryparopa BUroroBisierbes 31 ctam 03.

BuyTpimHs noBepxHs Kopryca (yTepyeTbCsl KUCIOTOCTIMKUMU
MaTepaJlaMHU.

Kpuiiky, neHtpaibHy TpyOy ¢ Mapacoyib BUTOTOBJISIIOTH 13
KUCJIOTOCTIMKMX CTajied a0o0 MOKPUBAIOTh CBUHIIEM TOMOTI'€HHUM
crocoOoM (HarutaBiaeHHsIM). TpyOu, KpIWIbHI A€Tali, 0 CTUKAIOTHCS
3 PO3UYMHOM, BUTOTOBJISIIOTH 13 KUCIOTOCTIMKUX CTaJICH.

TexHiuHa xapakTepucTUKa 0apOOTAXKHOIO caTyparopa HaBeJAEHA
B Ta0II. 6.6.

Tabauys 6.6. TexHiuHa XapaKkTepucTHKa 0ap00TAXKHOI0 caTypaTopa

HiameTp, MM 6250
3arajibHa BUCOTa, MM 9473
HiameTp 6apO60Tax)HOTO 30HTA, MM 3000
['mubuna 3anypeHHs1 6apOOTaXKHOTO 30HTa, MM 220
[lepumeTp 6apboTaKy, MM 9420
TIpOIyKTHBHICTb 1O Ta3y, THC. M/TOJ 40—50

TI'azo6uii nioizpieau. lleii amapar sBiig€e COOOI0 TOPU3OHTAIbHY
a00 BepTUKaJIbHY TpyOUaTKy, y AKii ra3 miirpiBaeTbCcs BOASHOIO MApPOIO.
["a3 mpoxoauTk 1o Tpydax, a mapa HaaAXOAUTh Y MIKTPYOHUI ITPOCTIP.
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Jlns migirpiBy rasy 3BHYAlHO 3aCTOCOBYETHCA Mapa HU3bKOTO
tucky 0,98—1,96 klla i1 m'sta mapa, TOOTO BiApallbOBaHa IMiCJIs
napoBUX TypOIH Ta30AyBOK. JI1s1 yCyHEHHS TEIUIOBUX BTPAT 30BHIIIHIO
MOBEPXHIO MiAIrPIBHUKA MOKPUBAIOTH TEIJIOBOIO 130JISIIIEO.

B cyabdarHuUX BIAAUICHHSX  3aCTOCOBYIOTH  aBTOMaTHYHI
oesnepeBHoi m1i nenHtpudyrn tumy HITI-800 # HITI-2K-800K
OpOAYKTUBHICTIO 2,5—3,0 T/TOJ, SKIIO CUIb ApiOHOKpUCTamiyHa. A 'y
BUIIAJIKY KPYITHOI COJI MPOAYKTUBHICTH csirae 4—o6 1/roa. Bei merani
HEHTPUPYT, AKI CTUKAIOTbCS 3 POOOYMM PO3YMHOM, BUTOTOBJICHI 3
ctam mapku X17HI3M3T.

Cywapka. AmoHil cynbdaT, 10 BUXOAUTHL 3 IEHTPUPYT,
MICTUTh II€ 3HAYHY KiJIbKICTh Bojiord — Ouibin 2 %. [Ipu Takomy
BMICTI BOJIOTH ClJIb MA€ CXWJIbHICTh JO0 3JIEKYBaHHS, [0 YCKJIAIHIOE
po3(acoBKky, TpaHCIOPTYBAHHS 1 BHECEHHS B IPYHT. [{1s 3HM>KEHHS
BMICTY BOJIOTH B CYyJIb(aTi aMOHIIO 31HCHIOETHCS MOTO CYIIIHHS.

[Ipu BMicTI Bojoru B aMmoHiil cynbdati meHme 0,2 % sBuiie
3JIEKYBAaHHS 3BUYAHO HE crocrepiraetbcsa. OIHAK AKII0O aMOHIN
cynbdar michs CYIIIHHA HE OXOJOMKYEThCAd 1 HAIXOAUTh Ha
po3acoBKy B rapsuoMy CTaHl, TO MOXE€ 3'SIBUTHCS 3JICKYBaHICTb
HaBiTh Npu BMicTI Bosioru MeHIe 0,2 %. Tomy amoHi1it cynbdar micis
CYILIIHHSI HEOOXIHO OXOJO/KYBaTH. Y KOKCOXIMIYHIM MHpPOMHUCIIO-
BOCTI ISl CYIIIHHS aMOHIM cynb(dary HaWOLIbIEe NOMIUPEHHS
OJIepaJju JABa TUIH CYIIUIBHUX IPUCTPOIB: BIOpALIMHUI CYIIUIIbHUMA
TPAHCIIOPTEP 1 CYIIMJIbHI allapaTy 3 KUILJISTYUM [IApOM.

Biopauiiinuii cywiunvhuii mpancnopmep sBisie co0010 JOBIUi
1 By3bKHUI 0J100, BEpXHA IUIOIIMHA SKOTO BCTAHOBJICHA HA pami Ha
THYYKUX OIopax 1 poOHUTh KOJMBAJIbHI PYyXH, MNOAIOHI THUM, IO
pOOJIATh XUTHI T'POXOTa. 3BOPOTHO-MIOCTYNAIBHUN PYX IMOBIIOMIIS-
€THCSA HKOJI00Y €KCLIIEHTPUKOBUM MEXaHI3MOM, 110 TPUBOIUTHCA B PyX
€JIEKTPOABUTYHOM. AMOHIN Cynb(}ar 0€3yNMMHHO HAAXOAUTH Y KOJI00
1 3aBASKH BIOpallli mepeMillaeThbCsl MO BEPXHIM XUTHIN IUIONIUHI.

[lin BepxHIO IUIOIIMHY TpaHCIOpPTEpAa 3a  JIONOMOIOIO
CIELIATBHOTO0 BEHTUJISITOPA MOJIA€ThCs MIAIrpiTe y Kasopudepl rapsde
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NOBITPS, 1110, IPOUILIOBIIN Yepe3 3a30pU MK IJIACTUHKAMHU, OMHUBAE
KpUCTAJIA aMOH1M cyJbdaTy 1 BUCylIye iX. Bonore noBiTps BUXOAUTH
4yepe3 JIFOKW, PIBHOMIPHO PO3TalIOBaHI MO BCIA JOBXHWHI CYIIApKH 1
BIJICMOKTY€TbCSI BEHTUJIATOPOM.

TexHiuHa XapakTepUCTHUKA BiOpaILliTHOrO TpaHCIOpTEpa HaBe-
neHa B Ta0i. 6.7.

Tabauys 6.7. TexHiuHAa XapaKTepucTUKA BiOpauiiiHoro Tpancnoprepa

[Toka3Huku 3HaueHHs
[IpoyKTUBHICTB, T/TONT 3—5
JloBxxuHa x)01100a, MM 9000
upuna x0100a, MM 700—1000
Uucno XuTaHp y XBUJIMHY 340
[loTy>XHICTh €neKTpoABUTYHA, KBT 7
HIBUIKICTh pYXY €JIEKTPOJIBUTYHA, 00/XB. 970

Brpartni xoedimientn Ha 1 T amoHid cynbdaTy, SIKMl MICTUTH
20,5 % a3oty HacTynHi (Tabm. 6.8).
b

Tabnuya 6.8. BrpaTHi koedinienTn Ha 1 T amoHiii cyabdary

Cynwdarna kucnota 100 %-Ba, T 0,75—0,76
Amiak, T 0,26—0,27
ITapa, T 2,7—6,0
Bona, M 8
EnexTtpoenepris, kBTroj 25—30

Ha neskux KOKCOXIMIYHHUX 3aBOJax JUIsl CYIIIHHS aMOHIM
cylb(aTy 3aCTOCOBYIOTh OapabaHHi CYyIIapKHU.

CxemMa mpoOMHCIIOBOI YCTAaHOBKM JaHa Ha puc. 6.5 Bonorwuit
aMOHIM cynabdaT 3 NEeHTpUPyru MnepeaacThcs Ha KOHBEEp 1, 3 SKOTO
CKHUJIA€THCS B 3aBaHTAKyBaJbHUM OyHKEp 2 CyIIUIIbHI KaMepH 5.

B sKocTi TemIoHOCIS MOXYTh OyTH BUKOPUCTaHI MPOIYKTH
3rOpsiHHA KOKCOBOTO ra3y, a TaKOX MOBITPs, 110 HATPIBAETHCS MapOI0
y kanopudepi. B onucyBaHiii yCTaHOBIII BHUKOPHUCTOBYIOTHCS IIPO-
IYKTH 3rOpsIHHA KOKCOBOTO ra3zy.
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Puc. 6.5. Cxema cymuiapHOI YCTAHOBKH JIJIsl CYIIIHHS aMOHIN cyibdary:
1 — xoHBeep; 2 — 3aBaHTaXYyBaJIbHHM OyHKEp; 3 — CyIIMJIbHAa KaMmepa;
4 —rpatu; 5 — Ta30po3MOAUTRHA KOpOOKa; 6 — BeHTWIATOP; 7 —
pPO3BaHTaXyBaJIbLHUI OTBIp; 8 — raszomnposia; 9 — Bibparop; 10 — Tonka; 11 —
TpyOH, IO BIABOIATH Ta3; 12 — HUKIOH; 13 — BIICMOKTYBaJIbHHUI BEHTUIISITOP

KokcoBuii ra3z no tpydonpoBoay 8 noaaerscsi B Tonky 10, Kynu
BEHTWJIATOPOM 6 HArHITA€ThCS TMOBITPS,, HEOOXITHUM ISl TOPIHHS.
YacTuHa TOBITPA THM K€ BEHTUJIATOPOM MOJAETHCS B TPYyOOIPOBI
M1CJIS TONKHU JIJIs1 PO3BEACHHSI IPOIYKTIB 3rOPSIHHS.

Tennonocii 3 Temmneparyporo 130—150 °C uyepe3 razopos-
NOAUIBHY KOpOOKY S5 mojaeTbes mia rpatd 4 31 MBUIKICTIO, L0
3a0e3neuye CTBOPEHHS CTIMKOrO KUIUITYOTO IIapy COIi.

3axoIyieHl  MOTOKOM  TEIJIOHOCIS  ApiOHI  4YacTKU  COJil
OCQKYIOTbCSL B IUKJIOHI 12 1 MEpIOJUYHO MEpPealoThCsi B SIMY
ckiany. Jlims  yIOBIIOBaHHS 4YacTOK COJi, HE 3aTpUMYBaHUX
UMKJIOHOM, MOK€ OyTH BCTAHOBJICHMH pe3epByap 3 BOAOI0, 00
MOBEPXHIO SKOI BIAPSIETHCA MOTIK razy. IIpy 1mpoMy 4acTKd aMoOHIi
cylbdaTy PpO3UYMHAKOTBCS Y BOJAI, a OUMINCHUNA TEMIOHOCIH
BUKUJIAE€THCS B aTMOChEpY.

Bucymenuii amoHiii cynbdar yepes3 po3BaHTaKyBaJIbHHUI OTBIp 7
BUIAEThCA B Ckiaad. [ oOXOJomKEHHs BHCYIIEHOI COJi aMOHIM
cylbGaTy 4yacTHHA Ta30pO3MOJIUIbHOI KOPOOKH B 3aBaHTAKYBAJIHHOI'O
KIHI[L BIJOKPEMIIIOETHCS TJIyXOl0 Tmeperopoakoro. Ilim rpatu wiel
YACTUHU KOPOOKHU MOJIAETHCS XOJIOJIHE MOBITPS BiJ] BEHTHIIATOPA.



216 BupoOHUIITBO aMOHI# cylbdaTy

Y kamepi HajJ IIapoM COJII MIATPUMYETHCS HEBEIUKE PO3-
pimxenHs nopsaky 0,5—1,5 MM pr. cT. mas Toro, moO 4Yepe3
3aBaHTaXyBaJbHE 1 PO3BAHTAXKYBAJILHE OTBOPH B MPHUMIIICHHS HE
nonagany ApiOHI YaCTKU aMOHIHM cynb(dary 1 TeruoHocis. Buxoasuu 3
ObOr0 B TEXHOJIOTIYHIM CXeMi mnependavyaeTbCsd YCTAaHOBKA JBOX
BEHTHJISITOPIB.

TexHIuHI MOKa3HUKHU YCTAHOBKU HAaBEJIEHO B Ta0I. 6.9.

Tabnuya 6.9. TexHiuHI NOKA3HUKHU CYIIUJIbHOI YCTAHOBKH

[IpoayKTUBHICTB, T/TON 2,5—3,5
Temneparypa temnonocis nia rpatamu, °C 30—170
BinHeceHnHs npiOHMX YacTOK y UMKIOH, % Bin 3aBaHTaxkeHHs | 0,2—0,5
Tuck nig rpatamu, klla 6—10
Bosnorictes Bucymenoi couni, % 0,1

6.6. TexHou10rist 0e3caTypaTOPHOrO OJAEPKAHHA
AMOHIM CyJab(paTy 3 KOKCOBOIO ra3y

bescarypaTopHuii mpoiiec ofep>kKaHHS aMOHIM Cyib(daTry Moxke
3MIIMCHIOBATUCA MO ABOX MPUHIUIIOBO PI3HUX CXEMaX: YJIOBIIOBaHHS
aMiaky I[EpEeCHYCHUM PpO3YMHOM, IO MICTUTh KPHUCTAJIM aMOHIH
cyibdaTy, 1 HEHACHYEHUM PO3UYMHOM 3 HACTYNHHUM OJEPXKAaHHSIM B
OKpEMOMY arapari KpHUCTAJIB COJI aMOHIM CcyJabdaTy IUIIXOM
yaproBaHHS YacTUHU po3uuHy. Ha BITUM3HSHUX KOKCOXIMIYHHUX
3aBOJIaX YACTIIIE 3aCTOCOBYETHCS Ipyra cXemMa Ipolecy, Npe/iCTaBjIeHa
Ha puc. 6.6.

IIpssMuli KOKCOBUM Ta3 HAAXOAWUTH Y HWIKHIO YaCTHUHY IMEPIIOl
cekiii adbcopOepa 1, moTiM Yyepe3 BHYTPILIHIA YIOBIIOBAY — Yy JIPYTy
cekiro. Ilicis abcopbepa KOKCOBHHM Ta3 MPOXOAUTh KHUCJIOTHUM
yJIOBIIOBaY 2 [Jisl BIJIOBJIIOBaHHS OpH3IB MaTKOBOro po3uuHy. Jlo
(GOPCYHOK HMXKHBOI CEKIli HUPKYJALIAHUMUA HACOCaMHM IMOJAETHCS
MATOYHUA PO34MH, O MictuTh 1,0—1,5 % BlIBHOI cynb(haTHOI
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KHUCJIOTH, a J0 (DOPCYHOK BEPXHBLOI CEKIlii — MAaTOYHUN PO3YMH 31
BMICTOM 110 12 % BinbHOI cynbdaTHOi Kucaoth. Ha koxkHui 1madensb
abcopOepa mependavarOThbCs JBa IUPKYIALMIMHMX Hacocu. Llupky-
JIOI0YA piAHAa KOXKHOI cekilii abcopOepa HaIXOAUTh y CBiM 301pHUK
(3 HKHBOI CEKIII1 B 30IpHUK cJ1a0KOi po34rHY 4, 3 BEpXHbOI — B 30IpHUK
MILIHOTO PO3YHHY 5), 3BIJIKM HACOCAMH 3HOBY MOJAETHCS HA 3POIICHHS.

CynedarHa KHCIOTa UncTa BOA

T 15

Cynedar

AMOHIID
HA CKIAO
Pozuun
-
OesnepiniHeHHIl TII'

Puc. 6.6. Texnonoriuna cxema oiep>KaHHsI aMOH1M cynb(aTy 3 KOKCOBOTO
razy Oe3caTypaTtopHum crocobom: 1 — abcopbep; 2 — ymoBmoBau; 3 —
BIJIOKpEMJTIOBaY CMOJIK; 4 — 30IpHUK CJIA0KOT0 PO3UUHY; 5 — 301pHUK MIITHOTO
po3uuny; 6 — 30ipHHMK; 7 — TpyO4acTHii eBamopaTop; 8 — KOHJEHCATOpP-
XONOaUIbHUK; 9 — ueHTpudyra; 10 — exekrop; 11 — npomikHUI 301pHUK;
12 — uupkynsauidHui 30ipHuK; 13 — HamipHuii 30ipHUK raps4doi Boau; 14 —
TpaHCopTep
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B mepmi ma0m UUPKYJIIOE HEHACUYEHUM PO3YMH, Y HBOMY
NIATPUMYETHCA KOHLIEHTpaliss aMoHid cynbdaty Omm3pko 40 % 1 €
npucyTtHsoro 1,0—1,5 % BuibHa cynbgatHa kuciora. B npyri mabm
OIATPUMYETHCA OlJIbIlle BUCOKA KOHIEHTpALisl CyJIb(aTHOI KHUCIIOTH,
mo 3a0e3nedye MOMIMHAHHS aMiaKy, 110 3aJIMIIUBCS, 1 CTBOPEHHS
BUCOKOI ~KOHIIEHTpalii MIpUAUHY B PO3YMHI, BHUBEACHOMY B
nipUAMHOBY yCTaHOBKY. Cylb(aTHa KUCJIOTa i BOJA Ha MOIMOBHEHHS
HUPKYJIIOI0YO0] PIAMHU MOAI0ThCS B LUPKYJALINHI 30ipHUKH 12 1 13.
bescarypaTtopHa ycTaHOBKa MOTpeOye OUIbIIE E€IEKTPOECHEPrii, aje
AKICTh aMOHIH Cynb(]aTy crocTepiraeTbcs OLIbII BUCOKA.

OCHOBHI TOKa3HUKU PEXKUMY POOOTH Oe3caTypaTopHOl ycTa-
HOBKH HacTymHi (Tad:ma. 6.10).

Tabauya 6.10. OCHOBHI MOKa3HUKM pPeXUMY po00TH Oe3caTypaToOpHOL
YCTAHOBKH

[Toka3zHUKH 3HaueHHS

Temneparypa rasy, °C:
nepes; abcopoepom 50
MICJIsl HIKHBOT ceKIli abcopOepa 58
MICJIsI BEPXHBOI CEKIIIT 52
napoamiadyHoi CyMmili 95
MIIHOTO PO3YHUHY LUPKYJISLIT 58
CJ1a0KOro pO3YMHY LUUPKYIAIIT 57

[lepenan Tucky B abcopOepi pazoM 3 yiaoBiItoBadeMm, [la 22,5

OCHOBHHMM amapatoM Oe3caTypaTOpHOI YCTaHOBKH OJIepKaHHS
Ha onuH ra3oBuii nmoTik nepeadoavaeTbcsi Oe3caTypaTropHa yCTaHOBKA 13
nBOMa abcopOepamu, IO CKJIaJarThes 13 ABOX IadmiB. KokHuii
madenb Mae caMOCTIMHY cucTteMmy 3poiieHHs. Aodcopbep (puc. 6.7)
CKJIQIAETHCA 3 IUJIIHJIPUYHOIO BEPTUKAIBLHOIO KOpHycy 6, B cepel-
HbOI YacCTHHI SKOIO BCTAHOBJIEHI BIIOIMHMK 12 Ta pasaiajbHO-
IIIJILOBUI pO3MOAiTIOBaY ra3y 14.
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Puc. 6.7. AGcopOep A BIIOBIIOBAHHS aMiakKy 3 KOKCOBOTO razy: 1 —
HITYLEp AJI1 BUXOAY KOKCOBOIO rasy; 2, 3, 4, 5 — mryuepu i1t BBOAY pO3UUHY;
6 — UWIIHTPUYHUNA BEpTUKAIBHUN Kopmyc; 7, 15 — MOHTaxHI JioKa; 8§ —
KiblieBa onopa abcopbepa; 9, 10, 13 — mTyuepu ans BiJJaJCHHS PO3UYUHY;
11 — mTynep BBOAY KOKCOBOro rasy; 12 — BigOiiHuk raszy; 13, 14 —
paiadbHO-IIUIBOBl PO3MOALUTIOBaYl razy; 15 — MoHTaxHui ok, 16 —

dbopcyHka

Bonu AinsaTe razoBuil mpocTip abcopOepa Ha HUXKHIO 1 BEPXHIO
cekilii. Benrka noBepXxHs KOHTaKTy MK KOKCOBUM Ta30M 1 PO3UYMHOM
CyJlb(paTHOT KHUCIOTH JOCATAETHCA 3a PaxXyHOK PO3MUIY PO3YUHY
yepes gopcyku 16.

KokcoBuii ra3 mnorparuisie B abcopbep uyepe3 mtyuep 11,
OPOXOAUTh 3HU3Y BBEpPX 1 BUXOAUTH depe3 mTyuep 1. PozuuH 10
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dopcyHok 16 momaerbest uepe3 mryuepu 2, 3, 4, 5. tyuepu 9 1 10
NpU3HAYEH1 JUIsl BUAAJIEHHS PO3UMHY 3 HUXKHBOI CeKIlii, a mrynep 13 —
BEpXHbOi cekilli abcopbepa. Kopmyc abcopOepa BUTOTOBJICHUU 13
CTaj]l 1 Ma€ KUCIOTOCTINKY (yTEpOBKY, HA HbOMY € MOHTAKHI JIFOKH 7
1 15. Bei perani BcepeanHi abcopOepa BUTOTOBJIEHI 3 KUCIOTOCTIMKHUX
craneii. Kopryc abcopOepa oOCHaIllEHHI KUIBIIEBOIO OIOPOO, IO
BCTaHOBJICHA Ha 3aJ11300€TOHHUM (yHIAMEHT.

3anuTaHHs AJIA caMolNepeBipKH

1. Tlpu3nayeHHs1 aMOHIM Cyab(}aTy Ta BUMOTH JI0 HOTO SIKOCTI.

2. TexHonoriyHi pi3HOBUAM HAMIBOPSIMOTO CIIOCOOY OJIEpHKAHHS
aMOHI1H cynbdary.

3. JIns yoro migirpiBaroTh KOKCOBUH Ta3 Mmepe caTyparopom?

4. SIxi OCHOBHI anapaty 3aCTOCOBYIOTh Y BUPOOHHUITBI aMOHIM
cynbdary?

5. 17151 4Oro nepemMillytoTh MAaTOYHUN PO34YHUH B caTypaTopi’?

6. lns yoro cymartb aMmoH1# cyiabdat?

7. SIk1 1ICHYIOTh CX€MU BUPOOHUIITBA aMOHIM Cylibdarty?

8. SIK1 BUMOTH JI0 CUPOBUHHU Ta 1i XapaKTEpUCTUKA?

9. Onucatu Gi3MKO-XiIMi4HI OCHOBH IMPOIIECY BUPOOHHUIITBA aMO-
Hil cynbdary.

10. B yoMy 3aKJIt04a€ThCSI CYyTh CATypaTOPHOTO METOJY BUPOO-

HUIITBA aMOHi# cynbdarty?
11. Ilo siBnsie coOoro caTypaTtop?
12. Onucatu 6e3catyparopHuii criocid BupooHunTea (NHy),SO,.



®docdatH1 100pHBa 221

7. DOCPATHI JOGPUBA

7.1. lIpusnavyenns ta ¢gopmu pocharaux 100pus

[Ipoctuii cynepdocdar sBisie codO CyMilll BOJAOPO3YUHHOIO
OJIHO3aMIIIEHOr0 Kajiblii ¢ocdary i HEPO3UYMHHOIO Y BO/II TIICY, L0
4acTo 3ajMIIAEThCs Y CKIIaal noopuBa U 3aiimae 40 % Big Horo
3aranbHOi Baru. @ocdopy B TakomMy A0OpUBI Majo, TOMy IIpHU
BUPOOHUIITBI HAMAralOThCsl BUKOPUCTOBYBATH KOHIIEHTPATH alaTUTIB
1 ¢dochoputiB, BU3HAYAIOYM BHUXIJIHY CHUPOBHUHY 3 HANOUIBIIOO
KOHIIEHTpali€ro pocdopy.

EdextuBHicTh ¢dochopHOro mo0puBa MNPUNHATO BBAaXKATHU 32
HasBHICTIO B loro ckiaai okcuay gocdopy P,Os, sikuii y nmpocromy
cynepdocdari 3Haxonutbcs Ha piBHI 14—20 %. VYV BuUpoOHUUIN
cymimn mnpocroro cynepdocdary dochop zanumiaetees y ¢popmi
moHokanbuipochary CaHPO,, 6ausbko 5 % 1mo maci 3aiiMae BijibHa
docharna kucmora H;PO, HaliMeHIE mnpuagae Ha JUKAIbININA-
docdar, TpukaneLiihocdar 1 amominiid Ta pepym docdartu. Axmio
YMOBHO MO3Ha4uTU Bech ¢ochop y cynepdocdaTi Ha KOPUCHHH i
MapHUM JJIi POCIAMHHU, TO KOpUCHOrO (ocdopy, SKuUM JIerko
3aCBOIOETHCS POCIMHAMU, BUSBUTHCA BiJ 88 10 98 % Bija 3arajabHOrO
ioro BMicTy. Hemonikom mpoctoro cynepdocdary € BMICT TINCy
CaSO,4 10 40 % 1o maci, o CIY>KUTh JUIIE TPAHCIIOPTHUM OanacTom
JUIsL arpapiiB. Y JESKUX BUITQJIKAX TINC € KOPUCHUM IS MA30JUCTHX 1
CYMIIIaHUX IPYHTIB, 301IHEHUX CIPKOIO, MOKE€ OyTH KOPUCHUM JIJIs
pPOCJIMH, 10 CIIOXKHBalOTh Oarato Cipku — 0000BUX Ta
xpectonBiTHUX. Ilpoctuii cynepdocdar sBisge coO0W TpaHyIu
po3MipoM Big 1 1o 4 mM. BiH He 3lexXyeTbCs, 3py4YHHU Y BHUKO-
pUCTaHHI, KOr0 MOXKHa JIETKO po3ciBaTu Mo (pakuisM. Y mporeci
rpaHyJIOBaHHA BUIbHA (pocdaTHa KUCIOTa HEUTPATIZYETHCS, @ BOJIOTa
3 HEl BUIMAPOBYETHCA. [HOAI OpTOPOCHOPHY KHUCIOTY HEHUTPATI3YyIOTh
aMiakoM, 1 Ha BHMXOJl OJEPXYIOTh BXKE HOBE JOOpUBO —
aMoH130BaHu# cynepdocdar, 1110 MICTUTh 10 3 % HITPOTeHy.
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[ToasiitHuii cynepdocdar oaepKyrTh BIUIMBOM Ha BUXIIHY
dbochaTtHy CHUpPOBUHY CyIb(PaTHOI KHUCIOTOWO B  HAJUIMIIKY,
onepxyrouu ¢dochatny kuciory. Ilopuito BuxigHoi docdaTHoi
CUPOBUHU  OOpOOJIAIOTE  OTpUMaHOK  (ocaTHOWO  KHUCIOTORO,
OJIEpXKYIOUM MOABIMHUEN cynepdocdar. BigmMiHHICTH BIJ MPOCTOrO
cynepdocdary muiie B MEHIIH KOHILEHTpAIli TiNcy, a BMICT
docdopy, 1o 3acBorwethes y dopmi Ca(H,PO,4),'H,O y noasiiHomy
cynepdocdari, pospaxoByroun Ha P,0Os, craHoButh 42—49 %.
[Toxgitinuii cynepdocdar mictuts 2,5—5,0 % docdaTHol KHUCTOTH 1
HE Ma€ y CBOeEMY ckiaai rincy. [ns onepxaHHs MOJABIHHOIO
cynepdochary dochoputr o0O0poOISIIOTE CYIb(PATHOW KHUCIOTOIO
B OLIbIIIN KUIBKOCTI, HI’)K MIPU OJIEpAKaHHI MPOCTOro cynepdocdary,
a moTiM 110 ochaTHOI KUCIOTH TOAAI0Th HOBY MOPILi0 (pocdopury.
[Ipy 1BOMy HpOTIKAE peakilisi, IO NPU3BOAUTH O YTBOPEHHS
noABiitHOTO cynepdocdary

2C35F(PO4)3 +14H2PO4 + IOHQO =
=1 OC3(H2PO4)2 HQO +2HF. (7 N )

['panynboBanuii cynepdocdar 3 anaTUTOBOrO KOHIICHTPATY
MictTuTh P,0Os, 1110 3acBor0eThCa He MeHIe 20,5 % B mepiioMy copTi
119,5 % y npyromy. ['panyioMeTpuyHUN CKJIAJ: KUIBKICTh TPaHy
po3mipom 4—10 MM He Oubiie 5 %, 2—4 mm He MeHie 74 %, 1—2 mm
ne Oupmre 20 %, menme 1 MM — He Outbmre 1 %. MexaHiyHa Mil-
HICTh MPU CTaHJAPTHOMY BUIIPOOyBaHHI He MeHIIe 97 %. 3aranbHuii
BUTJISA]] TpaHysiboBaHoro cynepdocdarty HagaHo Ha puc. 7.1.

Puc. 7.1. 3aranbHuii BUTTIS] TpaHyJIbOBaHOTO cynepdocdarty
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[Toka3nuku sikocTi cynepdocdary Hangano B Tadm. 7.1.

Tabnuya 7.1. Iloka3HUKHU AKOCTi TPaHy/JIL0BaHOrO0 cynepgocdary

Hopma
30aravenni Mapka A
IToka3znuk —
By Coprt 1| Copt 2 | I'panya | Bucyu.
TAaTYHOK
Macosa pons pocparis 26£1 | 23+1 | 181 | 151 | 15%1
(y nepepaxynky Ha P,0s), %
CniBBITHOIICHHS MacOBOI1
noii pocdatiB, pOZUNHHUX
B BOJI1, IO MAacOBOI 01 50 50 50 50 50
3arajgbHuX pocdaris,
He MeHIe, %
Macoga noms a3oty, % 2,5£1,0 | 2,5£1,0] 2,5£1,0| 2,0+1,0| 2,0+1,0
MacoBa 10511 BUIIBHOT KUCJIOTH
(B mepepaxynky Ha P,0s), % — 0,3 0,5 0,5 0,5
He OuIbIIe
Bwmict Bosm, % He OuibIle 2,0 2,0 2,0 5,0 5,0
I'panynomeTpuyHuil CKiIazn,
% Mmac:
MeHIIe 1 MM, HE OLIbIIIe 10 15 — 15 —
oT 1 10 4 MM, HE MEHIIIE 80 70 — 70 —
OuIbIIEe 6 MM, HE OLIbBIIIE 1 1 — 1 —
Miusicts rpanyi, Mlla 2.5 2.5 2.5 1.5 1.5
HE MCHIIIE

[Ipu mii cynbgatHoi kucinotw Ha (ocdopuT BiaOyBarOThCA

HacTynH1 peakiii. Ha nepuriii craaii:

Ca;o(PO4)s(CO30H)os Fi3(OH)po+ 10H,SO,=

= 10CaS0O,+5,2H;PO, + 1,8HF + 0,8 CO, + 1,8H,0;
Calo (PO4)6 + IOHQSO4 = IOCaSO4 + 6H3PO4 + 2HF,

(7.2)
(7.3)

(Ca, Mg)(CO3)2 + 2HQSO4 = CaSO4 + MgSO4 + 2C02 + 2H20, (74)

CaCO3 + HQSO4 = CaSO4+ C02 + HQO,

MgSlO3 + HQSO4 = MgSO4 + 8102 + HQO

(7.5)
(7.6)
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Ak 6aumMo, B HACIIJIOK Jii CyJb(aTHOI KUCIOTH YTBOPIOETHCS
dochaTtHa KucIOTa Ta BOAA, IO 3HAXOAUTHCS B PLAKIKA a3,
docdorinc CaSO, 1 marHio cyabdar MgSO,, kpemHito okcua SiO,,
AK1 TIEPEXOAATh B TBEpAY a3y, a B ra3onoaiOHIN ¢a3i 3 aBISIOTHCS
CO, Tta HF.

Ha npyriii ctaaii pocdaTtna kuciora, 1110 yTBOpUIach, BCTYIA€ B
peaxkiiito 3 ¢pocharamu

Ca o(PO4)F;, + 14 H3PO4 + MgSO,4 =

— 10Mg(H,PO,), + 10CaSO; + 2HF. (7.7)
Ca;o(PO,4)s52(CO30H)g g Fy s(OH)o,+ 14,8H3PO4 +
+ 10MgSO, = 10(Mg(H,PO,), + 10CaSO, + 1,8HF +
1 0,8CO,+ 1,8H,0. (7.8)

Pe3ynbraToM 1€l peakxiiii € yTBOpEHHs TBEpAOi (pa3u 3 Kabliid
cynbdary Ta cojil MarHito.

Ha Ttperiii cramii y cynepdocdaTHiii kamepl B Mpoueci
J03p1BaHHS MPOJYKTY MPOTIKAIOTh HACTYITHI OB MOBIIBHI peaKiiii

Ca p(PO4)s52(CO30H)g ¢ Fi 5(OH)p, + 14,8H3PO4 =
— 10Ca(H,PO,), + 1,8HF + 0,8CO, + 1.8H,0: (7.9)
8102 + 4HF = SIF4 + 2H20 (7 10)

3aBIsKM HECcTadl BOJM B Ipolecax po3kianaHHs (ochopuTiB
yTBOPIOIOThCST came Oe3BoaH1 crionyku Ca(H,POy4), Ta CaSO,, a He
BIAMOBIAHI  KpuUcTalorigpatd. I[IpuUCyTHICTh CHOJIYyK MarHioo y
docdartax yckiaaHIOE MPOIEC PO3KIAJaHHS OCTAHHIX 1 HETaTHUBHO
BIUIMBaEe Ha (Pi3uuHi BiacTuUBOCTI cynepdocdary. PekoMeHayeThCs
npu 30arayeHHi ¢pochopuTy oOMeKyBaTH y HHOMY BMICT MAarHito 110
6—8 % B1x 3arajbHOI KUILKOCTI P,Os.

Biporignicte yTBOpeHHs pi3Hux (opm cnoayk dochopy B
cynepdocdarti 3anexiTh BiJi BOJHEBOTO MOKa3HUKA cepenoBuia pH,
K 11€ MPEICTaBICHO y Taobu. 7.2.
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Tabauya 7.2. Qb6aacti icHyBaHHs pizHUX ¢pochaTHuX PopM B 3aj1eK-
HOCTI BiJl BOHEBOI'0 MOKa3HUKA cepeaoBuma pH

Bopaneswuii nokaznuk pH 1 3 7 14

®docdarna popma Ca(HPO,), | CaHPO, | Ca3(POy), | Cao(PO4)sF>

Buano, mo a1 po3uunHi popmu docdariB kaneuito Ca(HPO,),
(nperumitat) Ta CaHPO,, K1 3aCBOIOIOTHCA POCIMHAMM, iICHYIOTH B
KUCIOMY cepefoBuii. s Hepo3unHHUX (QOpM MOTpiOHE JIyKHE
CEpEeIOBUIIIE.

['otoBuil cynepdocdar Moxke MOrIMHATA BOJY 3 MOBITPSA 1 3a
PaxyHOK 4Oro 3JIEKYBaTHUCS.

7.2. CupoBuHa 1151 BUpoOHUUTBA ochaTHuX 100pUB

VY npupoai Bigomo nonaja 230 docdarnux minepams. [Ipaktuune
3HAQYEHHs K CHUpPOBHMHA JJia mepepoOku Ha ¢ocdopHi n00prBa Mae
anatur 1 pocopuTtu.

B Vkpaini Bigomi @ocdopuroBi ponaoBuiia: PaTHeHChbKe,
OcukiBcbke, XXBancbke, JlokydaeBcbke, CTtapooOenieBebke, CTUIICHKE,
Kamumi-bypyneske,  Empruren-Oprenscbke, Kuz-Aynbcbke — Ta
anatutoBl: HoBomonraBceke, Crpemuropogacbke, DegopiBChKE,
TopuuHCBKE.

Amnatutr — Cas[PO4];5(F;,C1,OH), — MiHepan 3 JOMilIKaMH
MapraHiio, CTPOHIIIIO, 3ali3a, AJIOMIHIIO, PIIKICHUX 3€MeJib Ta IH.
VY 3a5eKHOCTI BiJ CKJIAQy PO3PI3HAIOTH: (PTOpamaTtur, XJOpanaTurT,
TPOKCUIIANATUT, KapOoHaTtanaTuT 1 iH. [IpakTuyHe 3HaUYeHHS MalOTh
¢ropanatut 1 propkapoonaranatut. Bmict P,Os B anatuti 36—39 %.

DochopuTH — 0CaOBI TIPCHKI TOPOAN XEMOTEHHO- 1 O10T€HHO-
0CaI0BOTO MOXO/>KEHHS.

3a xiMiyHUM ckiagoMm ¢ocdaTtHl A00prBa MiAPO3AISIOTHECS HA
npocTi (MicTaTh TUIbkU P) 1 kommekcHi (Mmictsath P, K, N). Ilpocri
oauHapH1 J00puBa — (ocdhopuTHe OOpOIITHO, NperumTar, gocdar-
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nutaku MictIth P,Os y ckiam Tpukanbiiiidocdary. s BupoO-
HULTBa (hochopuTHOrO OOpOIIHA MPUIATHI TUIBKUA Ti ¢docdartu, 1o
3/1aTHI PO3YMHATHUCS B KHUCJIHMX IPYHTOBUX cepedoBuiiax. Humm €
NEePBUHHI KOHUEHTPATH >KOBHOBHUX, YEPEMAIIKOBUX 1 3€PHUCTUX
dochopuroBux pya. [Ipenumitar — aurigpat rigpodocdary Kaabliiito
CaHPO4-2H,0 mictuth 6513bK0 42 % P,0Os y Gopmi, 1110 3aCBOIOETHCS
pOCIMHAMM, Ma€ HEUTpaJdbHy peakiilo 1 BOJOJIE BHCOKOIO
arpoxiMIi4yHOI0 €(EeKTHUBHICTIO Ha OUIBLIIOCTI TIpyHTIB. BiH He
PO3YUHAETHCS Y BOAl, TOOTO HE BUHOCUTBHCS 3 IPYHTY JOLIOBUMHM 1
TaJIUMHU BOJIaMH, aJie PO3YMHSETHCS B IPYHTOBUX KHUCIOTax 1 AoOpe
3aCBOIOETbCS  pociMHamu.  He3Bakaroun Ha 1l TepeBarw,
yIOOPIOBAIbHUN MPEUUNITAT 3HAYHO JOPOKUMM 3a BaApTICTIO HIXK
noABiHUM cynepdocdar, ToOMy HOro BHPOOISAIOTH Yy MOPIBHSIHO
HEBEJIMKUX o0cArax.

Kanbiiit ¢pochatu BUKOPUCTOBYIOTh HE JUIIE SIK JOOpUBA, aje 1
aKk kopMmu. g roaiBmi XxyaoOu mnpuaatHi gocdard, MO0 MICTATh
HE3HAYH1 KUIbKOCTI (TOpYy, SKHM € TOKcukaHToM. KopmoBuii
tpukanbliihochar Ca(HPO,),H,O sBnsie coboro yHiBepcaabHy
(dochopHO-KaIbII€BY MIJIKOPMKY JIJIsl TBAPUH 1 ITAXIB.

Crnil 3a3HaYUTH, TIO 3JATHICTh OKPEMUX Pi13HOBUIB (ochaTHOI
CUPOBUHM PO3UMUHATUCS B 2 %-Hiil JTUMOHHINH KHCJIOTI Y 3HAYHMUX
KUIBKOCTSIX BUKOPUCTOBYETHCS HA MPAKTULIL JJIsi BUTOTOBJICHHS
METIOpaHTIB, MUHAIOUM XiMiuHUM nepenu. Lle Tak 3BaHe OOpOIIHO 3
BmictoM P,0Os Big 20 10 29 %, BUPOOHHUILITBO SIKOTO HAJIAaroKEHE 3
dbochopuriB xoBHOBOro THUIy (y XiOIHCHKOMY amaTUTI I 4YacTKa
ckiagae 4—9 %, y kaparaycbkux ¢docoputax — 14—18 %).
®dochopuTHE OOPOIIHO YCHIIIHO 3aCTOCOBYETHCS HA KUCIIUX IPYHTAX,
HE MIJJA€THCS JIETKOMY PO3YMHEHHIO 1 BAHOCY 3 IPYHTIB IIPU MOJIMBAX
1 aTMOc(epHUX omajax.

3aBASKM BIAHOCHO JIETKIM pPO34MHHOCTI (pocdopy HKOBHOBHUX
Py, HE3Ba)karouum Ha ioro HeBucokuid BMICT (19—21 % P,0s) y
OOpOIIIHI, OCTAHHE BUKOPUCTOBYETHCA MOPSAJ 3 KOHIEHTPOBAHUMHU
n00puBaMu.
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CgiTOBUI TMOTEHIan amaTuTiB 1 (HOCPOpUTIB  OIIHIOETHCS
B 72,5 mupa. T P,Os. CtpykTypHO BiH maiixe Ha 92,8 % mnpencras-
neHut hocdopuramu 1 TUbKU 7,2 % Npunagae Ha arnaTUuTH.

[TpoBigaumu BupoOoHHKamu dochopuroBoro koHueHTpaty € CIIIA
(36—38 muH. T), Mapokko (20—22 muH. 1) 1 Kutait (19—21 muH. T).
Jlinupytoui mo3ullii 3 BHUPOOHUIITBA aMATUTOBOIO KOHILIEHTPATY
nociarTs Pociiickka @enepartis (4,5 muH. 1), bpaswnisa (3 MiH. 1),
ITAP (2,5 muH. T).

Piuni notpedbu Ykpainu y pochaTtHux 100puBax OLIHIOIOTHCS Yy
1,5 maH. T P,0O:s.

Y BupoOHULTBI (PochopoBMiCHUX AOOpUB OepyTh Yy4acThb
KocTssHTUHIBCHKHMI XiM3aBOJ, (TOBapHa MPOAYKIS — IOPOIIKO-
noAioHuit cynepdocdar), Cymcbke BO «Ximmnpom» (rpaHyabL0BaHUN
cynepdocdar, p1aKi KOMIIJIEKCHI no0puBa), Onecbkuii
cynepdocdaTHuii 3aBoa (rpaHyinboBaHuil cynepdocdar), Kpumcrke
BO «Twuran» (amodoc), PiBHeHcbke BO «A3zor» (amodoc, piaki
KOMIUIEKCH1 J00puBa), [IpuaHinpoBchkuil XiMiyHUN 3aBox (amodoc,
HiTpodoc), Poznuibcbke BO «Cipka» (HiTpoamodocka), BiHHUIIbKE
BO «Ximmpom» (rpanynboBaHuid cynepdocdar i3 Opomom,
tykocymimii), [lloctkinceke BO «CBeMay (perumirar).

AnaTUTOB1 pOIOBHILIA B YKpaiHl NPEICTaBICH] PIAKOMETaIIqyHO-
araTUTOBUM KapOOHATUTOM Ta alaTUT-1JIbMEHIT-TUTAHOMArHeTUTOM.

JKoBHOBHUI T€OJIOTO-MPOMUCIOBUN TUIT (POCHOPHUTIB MPEICTAB-
aeHul PaTHeHCbKUM pojoBuIlleM Ha BonuHi, riamboko3aisrarouum
Kponesenpkum — y CyMmchbkiid 00iacTi, 13 3amacamu 2,93 MJH. T.
P,Os, Cepenuno-byacekoro miomero B Cymchkiid  obiacri,
nepcnekTuBHUMH  (opmauisimu B KaniBebkiii  Ta  CepenHiii
Hannuictpsumuni. Pecypcu P,Os  ¢ocdopuTiB 3rajaHux miomg
nepeBUIyoTh 100 MiH. T.

Haitbinein  BuBUeHEe  PaTHeHChbKE  POJIOBHUINE  >KOBHOBHUX
docdopuris, posramoBaHe Ha miBHo4Yl BomuHcbkoi oOnacti. TyT ix
BIIKJIAJM OIIHIOOTECA Y 9,49 muH. T P,0s.
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Jlo xoBHOBOro tumy Hajnexath ¢ochoputu Ha Bomuni. Kpim
PaTHEHCHKOrO pOJOBHUINA BUAUISIOTHCS CIM MEPCHEKTUBHUX IO 3
dbochopuramu: [Tomichbka, CraxoniMHChKa, [TiBHEBCHKa,
TanromiBceka, HoBoOypinyibka, baHTuilleBchbka 1 3aluMaHiBChKa
3aralbHOI0 ILIOMEI0 4,6 THC. KM® 3 NPOrHO30BAHUMH PECypCaMH
335 muH. T P,0:s.

3epHucti docoputr PoO3MOBCIOKEHI y MeXax J[HIMpPOBCHKO-
Honenpkoro Oaceliny. IloTyxHicTh (HOChHATOHOCHOTO TOPU3OHTY
xoauBaeThes Big 0,3 1o 5,0 m. Bmict P,Os 3HaX0OUTHCSA B MEKax BiJ
4 no 14 %. Kpim docdaTiB ropu30HT MICTUTH UIbMEHIT, LUPKOH,
pytuia, anata3. Pecypcu P,Os omineni B 80—90 muH. T. I'muOuna
3angaranis GpochopuTOBOTO TOPU3OHTY 3BUUYANHHO B Mexkax 60—140 m.

OcuKIBCbKE pPOAOBUIIE KOBHOBUX (POCPOpPHUTIB 3HAXOIUTHCS B
10 xm nHa cxix Big CrapoOemeBoro JloHenpkoi oonacti. Bmict P,Os
30UIBIIYETHCA 3BEpXY BHU3 Big 2 10 13 %. [IpoaykTuBHuii pocdopu-
TOBUU TOKJIAJ Ma€ MOTYXHICTb 1—I14 M, cepeaniit Bmict P,Os —
5,2 %. 3anacu pojaoBwuiia oiiHeH1 B 5,6 MmiH. T P,0:s.

YV JIbBIBCbKO-BOMMHCEKIN 3amaguHl BHUABJIEH]I OUITHKA 3
BMictoMm P,Os 5—8 % 1 10—20 ™M rimOmHOIO 3aisAraHHs.
Buninsroteest nepcrektuBHI  1oiomii  (MaHeBuiibko-KiieBaHbChKa,
310710yHIBCbKO-TepHONIIbChKA Ta 1H.) 3 TPOTHO30BAaHUMHU PECYpPCaAMHU
600 miH. T P,O:s.

Ha Cepennbomy JliBoOepexoki JIHICTpa BHIIIEHO KUIbKa
NEePCHEKTUBHUX IUonl (303yJIbHUIbKA, XMeIbHUIIbKA, DalliiBChKa,
JlyHaeBenpka) 3 mporHo3oBanumu pecypcamu P,Os 122 muH. T.
[ToTtyxHICTE  (HOCPOPUTOHOCHOTO TOPU3OHTY  3OUIBIIYETHCS B
niBHIYHOMY HanpsmKy Bia 0,9 1o 2,2 M. B okpemMux ropuzoHTax BMIiCT
P,Os5 nocsirae 12,4 %.

Bigomi 4oTupu pojoBHUIlla KOMIUIEKCHUX aNaTUTBMICHUX PY:
Crpemuropojcbke, TopumHchke, DemopiBcbke (y KuTomMupchkii
obnacti) 1 HoBomonTtaBchke (y 3amopi3bkiil 00iacTi) 3 CyMapHUMH
3anacamu 2085 tuc. T pyau (70 tuc. T P,Os).
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CTpeMHUropoJICbk€ POJOBHUIIE TOTYETHCS O MPOMHUCIOBOTO
OCBOEHHSI, 1HII HE PO3poOJISIIOThCA, Xoua HoBomosTaBcbke BBaXka-
€ThCS MIITOTOBJICHUM JI0 €KCIUTyaTarlii.

HoBomnosnTaBcbke anaTUT-piAKICHOMETAIIYHE POAOBUIIE 3HAXO-
TUTHCS B 3amopi3bKoi 001acTi, Ha BiAcTaHi 1 kM Big cMT YUepHiriBka,
no0nu3y 3aii3HUYHUX JiHIA  JIHinponeTpoBCchbk—DbepasgHebK i
Xepcon—/loHElbK.

ATIaTUT-TUTAHOB1 POJIOBUILA poO3TalioBaHl y JKUTOMHPCHKIN
001acTi, 30arayeHUX UILMEHITOM, TUTAHOMArHETHTOM Ta alaTHUTOM.
®ocdopHi 70OpUBA OAEPKYIOTH 13 POChHATHOI KUCTOTH Ta IPUPOTHUX
MiHepaliB — (ochOopuTiB, SKI YTBOPIOIOTHCA MPOTITOM TPHUBAJIOTO
yacy INUISIXOM MiHepali3alii KICTOK TBapWH, OCaKEHHAM 3 BOJU
¢docdatiB iI0HaMH KalbI[1}0 — O0E€3BOJHUX Kaiblii ¢ocdartib, 1 anaTu-
TiB, SIKI YTBOPIOIOTHCSI BUBEPKEHUMHU 1 MeTaMOP(QIYHUMH MOPOAAMHU.
Kpim Toro, Tomacuuiaku — BiIXOAM METAJI0/I00yBHOT TPOMUCIOBOCTI
TaKOX CIIy’KaTb CHPOBHHOIO sl ofepkaHHs (QochopHUX HTOOpHB.
[I{opiyHo B cBiTi A00OYBarOTh NpuOnu3Ho 125 miuH. T. docdaTHOI
pynu. Pynaa, kpim pocdopy, mictuts cnosyku Ca, Mg, Pb, Na, K, Sr,
Mn, Zn, Cd, Fe, Ba, Ti, S1, C, S, As, V, F, Cl.

B Vkpaini nepepo0isitoTh 3akopaoHH1 (HOChHOPUTH, MOKA3ZHUKU
IKOCTI gKkuX HamaHo B Tadn. 7.3 srigao TVY V 24.1-14005076-065-
3003 «Dochoputu 3aKOpOHHI», 5IK1 po3p0o0aeH0 CyMChKUM AEpKaB-
HuM H/II miHepanbHuX 100pUB 1 irMeHTIB. JlJist 3a0€31eUeHHs IKOCTI
dbochopuris, sika BkazaHa y Talj. 7.3, 3a KOPJOHOM 3aCTOCOBYIOTh
MEXaHIYHI Ta XIMIYHI METOIM 1 TEXHOJIOrlT KOHIMIIIOBAHHS Ta
30araueHHs. Y Mapokko arpopyny, sfika mictuth 25—31 % P,0s
IPOCIIOIOTh Ha CUTax JJIg TOro, 100 BIJIOKPEMUTH BEJHKI IIMATKH
MyCTOI MOPOJH, & MAPEUIITHAN MPOAYKT CYIIATh 1 PO3CIIOIOTh.

Knac +6 MM ckujaroTh y BijiBaJ, a Kjac -6 MM BUCTaBJISIIOThH SIK
roroBuil 30araueHuil GocHopuTHUII KOHIIEHTPAT, B SIKOMY MICTUTHCS
34—35 % P,0). A 6inbin 6111y pyay (<25 % P,0Os) npoMuBaroTh y
OapabaHHUX CKpyOepax, 3HEIUIaMJIIOITh y TiAPOIIKJIOHAaX 1 3HEBOJ-
HIOIOTh y LEeHTpu@dyrax Ta cymapkax, mod ojep>KaTu KOHIIEHTpaT 3
BMicToM P,O5 36 %.
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Tabauya 7.3. OCHOBHI TeXHIYHI BUMOTH 10 3aKOpA0OHHUX (ocopuTis,
110 IMIIOPTYIOTHCH B YKpaiHy

Hopwma s mapok

Ha3Ba moka3Huka 1 OAMHHNIA BI/IMipIOBaHHSI

A b B
Yactka docdaris y popmi P,Os, % mac., > 33 29 25
CmisigHonienus P,Os3araasHoro Ta Toro, 60 60 60
10 3aCBOKOETHCA, =
Macoga yactka MgO, He > 1,3 1,7 3
Cyma okcuaiB F,O3 + AlL,Os, He > 1 1 3
MacoBa vactka cynabdinHoi cipku, % > 0,2 0,2 0,5
Macosa vactka xjopuaiB B nepepaxyHky Ha Cl, % 0,1 0,25
Macosa yactka Boau, % He OUIbIIIE 1,5 1,5 1,5
MacoBa yacTka KaJaMilo, MI/KT, HE OLIbIIIE 18 18 18
MacoBa JacTka apceHy, MI/KT, He OUIbIIIe 12 12 12
MacoBa yacTKa CBUHIIIO, MI/KT, HE OUIBIIIE 15 15 15

" KajMiil 3HAXOXUTHCS y Burisigl Cdi;(POy),, CdCO;3, CdS, cBuHenb — y BUTIISAI TAICHITY
PbS, cBunio docdarnokucioro tpuzamimenoro Pb3(POs), 1 mepycity PbCOs;. Apcen
MmictuThes y Burisiai apeeny (II) cynbdiny — peansrapy ArS 1aypinirmenty 4[As;Ss].

SAxicth ocharHoi KUCTOTH HajaHa B Ta0. 7.4.

Tabnuys 7.4. OCHOBHI NOKA3HUKM AKOCTi roToBOI pochaTHOi KHCIOTH

[TapameTp 3HaYCHHS IMapaMeTpy
Konnentpamis H;PO4 % > 85,0
Xnopuau, CI' % < 0,0005
Cynbdarn, SO, % < 0,003
Csunens, Pb, % < 0,0005
Mumr’sik, As % < 0,00005
®dtop, F% < 0,001
depym, Fe % < 0,0001
P,0Os5 >, % 61,5
['yctuHa, r/cm’ 1,70
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7.3. Onuc TeXHOJOTIYHOI CXeMH O/iep:KaHHH cynepdocdarty
TexHOJIOTIUHY CXeMy OJiepKaHHsI MpocToro cymnepdocdary i3

3aKOPAOHHUX (PocPOpHUTIB KaMEPHUM CIIOCOOOM HAJaHO Ha puc.7.2.

92-93 %
HyS04

1 Tas Ha 9
abcopOLin Cynepdocdar

Ha IPaHyJEALI IO

(e D S C D)
2" \%\!&u {:} 10
== |, 59
7
4 6 8
— &

Puc. 7.2. TexHonoriyHa cxema BUPOOHMIITBA MpocToro cymnepdocdary 3

dbochoputiB: 1 — Oynkep 3 dochoputom; 2 — mo3arop; 3 — UIHEKOBUU
3MminryBad kKucioTH 3 dochopurom; 4 — cynepdocdarna kamepa; 5 — dpesep
(«kapycenb»); 6 — TpaHcmopTep; 7 — PpO3KHaad; 8§ — CKJIaJ KaMepHOTO

cynepdocdary; 9 — rpeitdepuuii kpad; 10 — KoHBeep

®dochoput 3 OyHkepa 1 Ge3nepepBHO MOJAETHCS 103aTOPOM 2 B
IIHEKOBH 3MilyBad 3 cynb(paTHOI KUCIOTH 3 PocHOpUTOM 1 Jani 1
CyMill mepenaeTbcsa B 00epToBYy cynepdocdarHy kamepy 4, B sKiid
B1I0YBa€ThCS MpoOIEC TYyKaBiHHS, TOOTO B3aeMmojii ¢ochoputy 3
Cylb(paTHOIO KHCJIOTOKO 3 YTBOPEHHSAM (ochaTHOi KUCIOTH,
docdorincy, Kanplii Ta MarHii aurigpodocdary, BOJIOTH, TOMIIIOK
MgSQO,, Si0,, HF, SiF,. B ra3oBy ¢a3y nepexoasts Taki pE€HOBUHU 5K
CO,, HF, Bogora.

Temneparypa Macu B kamepi csarae 378—391 K. Ilig wac
oOepranHs kamepu 4 wmaca cynepdocdary BOpogoBxk 1 roauHH
MoBHICTIO f03piBae i TBepie. Ii rycruna smenmyersest 3 1500 kr/m
mo 800—1100 krm’. Kamepa 4 cmomydeHa 3 dpesepoM 5, o
00epTaeThCcsl HABKOJIO BEPTUKAIBHOI OCl1 Y HampsMi, OPOTUIIEKHOMY
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oGepranHio Kamepu 3 gacrororo 0,13—0,17 ¢'. 3a ogue oGepraHHs
dpesep 3pizye map cynepdocdary TOBHIUHOW 5—25 MM. 3pizaHuid
map cynepdocdary ckpeOKamMu MNOJAETHCS TPAHCIOPTEPOM 6 Ha
pO3KHKa4y 7, 3 SIKOTO MOTIK roToBOro cynepdocdary nagae Ha ckiaj
8, AKWI MpeICcTaBisie€ COO0I0 BIIKPUTHI MaiiTaHYMK.

IlepenbaueHa MOXKIMBICTh HAMPABJIATH YacTUHY cynepdocdary
Ha TpaHyJsIIil0 3a jgornoMmoror koHBeepy 10. B TakoMy pasi a0
cynepdochary Ha cTaAii TrpaHyNIALll  JOJAIOTh HEUTpali3yroul
no0aBKM y BUIJISAJI BamHa, Kpelau, BamHsky, (ocdoputHoro ado
KICTSHOrO OOpOIllHa, sKi B3a€EMOAIIOTH 3 BUIbHOW GdocdaTHOIO
KHCJIOTOIO, sIKa MICTUTBCS B cynepdocdari, THM CaMUM 3MEHIIYIOTh
3JIeKYBaHICTh I[bOTO I00pHUBA.

Ha puc. 7.3 HaBenieHo OesnepepBHOitoua cynepdocdarna kamepa.

Puc. 7.3. besnepepBHo pitoua cymnepdocdatHa kamepa: 1 — ImuiIiH-
JIPUYHUN KOPIYyC KaMepH; 2 — IeHTpaJlbHa TpyOa; 3 — CIICKTPOABUTYH; 4 —
pPEeIyKTOp; 5 — KpHIlKa KaMmepH;,; 6 — meperopoaka; 7 — dpesep; 8 — 0oTBip
JUTSL HAJTXOJDKEHHS CYCTEeH3iT; 9 — eKCICHTPUK
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Kamepa mnpejacraBiisie co00H0 BEpTUKAIBHUNM 3aJ11300€TOHHUM
HAJTIHAPUYHUN Kopryc 1, KUl Mae cTajaeBUMl KOXYX 1 (DYyTEpOBKY 3
niabazoBux mIMTOK. Kamepa onupaerbes Ha 16 poauKoBUX OIMOp, Ha
SAKHUX BOHA 00EPTAETHCS HABKOJIO HEPYXJIMBOI YaBYHHOI TpyOH 2, sKa
IPOXOAUTH CKPI3b CAJTbHUKOBE YIIUIBHEHHS B THUIII KaMEpH.

OOepTaHHsl 3IIMCHIOETHCS 3a JIONIOMOIOK) E€JIEKTPOABUTYHA 3
yepe3 penyktop 4 BrnpoaoBxk 1—2 roaun. Kamepa pobuts 1 obept
(HampsiM pyXy BKa3aHO Ha IUIaH1 CTPLIKOIO). 3ai300€TOHHA KPHUIIKA
KaMepy 5 HepyxoMa 1 MIX KamMepow Ta KPHUILIKOK € YIIUIbHEHHS 3
JUCTOBOI TymMu. Jl0o KpUIIKM TMiJBIIIEHAa HEpPyXOoMa BEpTHUKaJIbHA
YaByYHHa IIeperopojika 6, 1o Opuwisarae 10 IEHTPabHOI TpyOu i
BUIIUISIE 30HY 3aBAHTA)KCHHS BlJ] 30HM BHUBAaHTaXEHHs. buis 1€l
NIEPETOPOJKU 3 OOKY BUBAHTAXKEHHS 3HAXOIUTHCS dpesep 7. Dpesep —
IIe CTajieBa KOHCTPYKIIIS, 1110 00EPTAETHCA 13 3aKPIMNICHUMU KpUIaMu
3 HOXKaMH 13 XpoMHUCTOro 4yaByHy. dpesep miABIMIEHUN 1O KPUILKHU
KamMepu 1 0O0epTaeTbCsl B HAMNPSAMKY, MPOTUIICKHOMY OOEpPTaHHIO
kamepu 3 ydactororo 8—10 00/xB. BuxinHa cycriensis 0e3nepepBHO
NOCTYIIa€ B KaMepy Mo TpyOi, sika BCTAHOBJIEHA Y OTBIP 8§ B KPHIIILII.
ITin yac obOepranHa kamepu cynepdocdaTHa Maca MIIXOIUTH 0
dpe3epa roToBOIO 0 BHBaHTa)XEHHS. 3a OJUH 00epT (ppesep 3pizae
map cynepdocdary ToBIIMHOWO 2—25 MM. 3pi3aHuid HOXaMu Ppesepa
cynepdocdat norparsisie B UEHTpalIbHy TpyOy dyepe3 LIMPOKY LUIIIUHY
1 majiae nmo TpyOi Ha TPAHCIIOPTEP, KU Nepeae TOTOBUM MPOIYKT Ha
ckyan. g Toro, mo0 3MEHIIUTH Omip 0O0epTaHHsS BHACIIAOK TEpPTS
cynepdocdaTHoi Macu 00 HEPYXOMY CTIHKY LIEHTPaJIbHOI TpyOWU B
30H1 3aBaHTXKCHHS PO3MIIIIEHUN 1epEB’ THUM €KCIIEHTPUK 9.

Moro nmpu3HaueHHS — CTBOPUTH Yy CTiHKH IEHTPAIbHOI TPYOH
BUIBHUN 00’€M, HEOOXITHUHN sl po3IIupeHHs cyrnepdocdaTtHoi macu
B MPOLIEC] JO3PIBaHHSI. [T mrineHicTh, sxa JIOPIBHIOE HA MOYATOK J03Pi-
BaHHA 1,5 T/M’, 3MEHIIYEThCS 10 MOMEHTY BHBaHTaXeHHs 10 1,1 /M.

[Ipu nmepepodui dochoputie, siKi MICTITh KapOOHATHU, TUCK HA
CTIHKM KaMepu MeHIui, ToMy o cynepdocharna maca OiabId
MOpUCTa, 1i MIILHICTh ckiagae 0,8—0,9 /™, ["a3m, 1110 BUAUISIOTECS
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yepe3 OTBIp B KPHUIII KamMepu y BEHTWIALINHY TpyOy, Mo SIKid
BIJICMOKTYIOThCS B aOcopOiiitHy cucteMy. IIpoJyKTHBHICTH CTaH-
JapTHOI KaMepH, sika Mae JiaMeTp Koxyxa 7,1 M 1 Bucoty 2,9 M, npu
yacToTl o0epranHs 80—90 00/xB Ta BUCOTI wapy cynepdocdaTHoi
macu 1,5—2 m cknanae 40—350 1/rox cynepdocdary.

VY Tabn. 7.5 HaBeneHud MatepiadbHUM OanaHC BUPOOHUIITBA
npoctoro cynepdocdary Ha 1000 Kr anaTUTOBOro KOHIICHTPATY.

Tabnuya 7.5. Marepianbuuii 6ajlaHc BUPOOHMUTBA MPOCTOro cymnep-
dochary Ha 1000 kr aAMATUTOBOI0 KOHLEHTPATY

[Tpuxin KT % Burpara KT %
ATaTUTOBOTO 1000 | 50,0 I"a3iB 1 mapu 106 5,3
KOHIICHTpaTy pO3KJIagaHHs

dbochoputy
CynwsdatHoi 895 44,8 [Tapwu, o 18 0,9
KHCIIOTH BUJIAJISIETHCS TIPH
J03piBaHH1
Boau 105 | 5,2 Cynepdocdary 1876 93,8
Ha CcKiaai
Bceroro 2000 | 100,0 Bceroro 2000 100,0

7.4. TexHoJiorist noaBiHOrO cynepgocdary

[ToasiitHuii cynepdocdar Ha BiAMIHY BiJI NPOCTOrO MICTUTH
po3uuHHy popmy pochopy Ca(H,PO,4),-H,O B kinbkocTt 42—49 % 3
po3paxyHky Ha P,0Os, 2,5—5,0 % H3PO4 1 He mictuth rincy CaSO,.
s oneprkanHst moABidHOTO cyrnepdocdary dhochoput oOpoOIIsSIIOTH
CyJb(PaTHOIO KHUCJIOTOI B OUIBIININ KUIBKOCTI, HIXK NPU OAEpKaHHI
npoctoro cynepdocdary, a motiMm 10 GhochaTHOIKUCIOTH J0/IaI0Th
HOBY mopuito dochopury. Ilpum 1pboMy mnpoTikae peakilis, 10
MPU3BOIUTH /10 YTBOPEHHS MOoABIMHOTO cynepdocdary

2C35F(PO4)3 + 14H3PO4 + IOHQO =
= 10C3(H2PO4)QHQO +2HF. (71 1)
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Ha puc. 7.4 npeacTaBiieHO TEXHOJOTIYHY CXEMY BHUPOOHHUIITBA
nojaBiiHoro cynepdocdary KamepHO-NMOTOKOBUM METOJOM MPOIYK-
TuBHICTIO 180 THC. T/piK, sIKa 3aCTOCOBYETbCS Ha 0aratbox
nianpueMmctBax. Iloapionenuit pochoput 3 gozaropa 3 it pocdarHy
KHUCJIOTY 31 30ipHHKa | HacocoM 2 moAaroTh y 3MilryBay 4.

@ocdopUTHa
MyKd
s
a3 Ha i 0’ IoriTps
3 abeop6iiio 10| 1;33 H?‘ﬁ _
H3PO4 abcopbLito
4 o a
;l ﬁ f'___::'L 15
) NH
! I: 11 3 Ha ckman
%@ ! b =
14 IToeitps 16
2
I'as Ha
OUHCTKY

Puc. 7.4. Texnonoriuna cxema BUpPOOHHUIITBA MOJBIHHOrO cynepdocdary
KaMEepHO-MIOTOYHUM MeToaoM: 1 — 0Oak mis pocdaTHOi KMCIOTH; 2 — HAcoc;
3 — nozatop docdarHoi Mmyku; 4 — 3MminryBay; 5 — cynepdocdarHa kamepa;
6, 9, 16 — tpancnoptepu; 7 — OapabaHHUN rpaHyJISITOP-CyIIapKa; 8 — TOMKa;
9 — Oapabanna cymapka; 10 — eneBarop; 11 — npobapka; 12— rpoxor;
13 — amonizarop; 14 — BeHTUIATOP; 15 — XONOAMIBHUK 3 KUIUITYMUM IAPOM

3 HBOT'O peakIliifHa IMyJjbIia epeTikae B cynepdocharHy kamepy
5. B obuzaBa anapatu 3 1 4 monaroTh TocTpy mapy, 1o 3ade3nedye
temrieparypy peakuiitnoi macu 90—100 °C. 3 kamepu 5 mynbna
HAIXOIWTh 3a JONOMOrOK TpaHcmoprepa 6 B OapabaHHUI
IpaHyJISITOp-Cylapky 7, 1€ BIIOyBae€ThbCs 3aBeplliajbHa CTafis
po3kinananHs ¢gochoputy i rpaHymsauis nyiasnd. B oamapar 7
MOMAETHCS TAKOXK PETYp — TOHKOMOJAPIOHEHWN NOABIMHUN cymep-
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docdar micas BIAAUIEHHS TOBapHOro NPOAYKTY. BigHomieHHs Mac
perypy # roroBoro cymnepdocdary mpopiBHtoe 3 : 1. Ilynapma, 1o
HAJIXOIWUTh B amapaTr 7, pO3NPUCKYEThCS (POpPCYHKaAMU il Halapo-
BYETHCSA Ha YAaCTKHU PETYpPY, CTBOPIOIOUM T'PaHyJIH, SIKI BUCYIIYIOThCA
npu 700 °C TONKOBUMH rasami, II0 HaIXOIATh B arapar 3 TOIKH 8.
Cyxuil TpoyKT HAPABJISETHCA HA TPOXOT 12, e Horo po3AUISIOTh Ha
Tpu (ppakuii. Benuky ¢pakiito micns 3apiOHIOBaHHSA B apoOapii 11,
3MIIIYIOTh 13 APIOHOI0 (Ppakii€ro, M0 NPOMIIIIA Yepe3 APYIHil TYPKIT,
1 TIAJIOM 13 IUKJIOHIB 1 y BUIVIIAI PETYpy BEpTAEThCA B amapar 7.
Toapny dpakuito cynepdochary, 1m0 mpoiuia uepe3 ApYyrui
TYPKIT, 3 po3mipoMm rpanyn 1—4 MM, HamnpaBisitoTh y OapaOaH-
amoHi3atop 13, ae 3anumkoBa (ocdaTHa KUCIOTAa HEUTPATIZYyETHCS
aMiakoM. 3 aMOHI3aTOpPy BOHA IOMNAJa€ B XOJOAWJIBHUK KHUILISIYOIO
mapy 15, a nmotim Ha cknan. dTop-ra3 3 anapary 7 OUMIIAETHCA Bif
Ny B IUKJIOHI (HAa CXEMl HE II0Ka3aHO) ¥ HampaBJII€ThCS Ha
abcopoIIito.

7.5. TexnoJorist amodgocy

AModoc — 1e ckiajHa 0araTOKOMIOHEHTHAa CHCTEMa, OTpH-
MaHa HeWTpasi3alli€ro eKCTpakiiiHoi ¢pochaTHOT KUCIOTH aMiaKoM, i
CKJIaJIA€ThCSI B OCHOBHOMY 13 aMOHiil (hocdartiB (MoHOaMoOHIKpochaTy
1 HeBenMKa cymiml auamoHiiidocdary), aMoHii cynbdaty, dhepyM i
amtoMiHii ¢ocdariB. HasBHICTh y ekcTpakuiiiHii ¢ocdaTHiil KUCaoTi
TOMIILIOK (pepyMy, alroMiHilO, (PTOpPY, MarHito Ta I1HIIUX EJIEMEHTIB
3HUXKYE SIKICTh OTPUMAHUX 3 HET 1I00pUB, Y TOMY K YUCIIi 1 aMmodocy.

VY cknag amodocy, orpumaHoro 3 ¢ocdaTHOI KHCIOTH Ha
OoCHOB1 (poc(OpHUTIB, SIKI MICTATh Y CBOEMY CKJIaji MarHiii, € Takox
marHiipocpar MgHPO, - 3H,0, sxuii 100pe 3aCBOIOETHCS POCIH-
HaMH, ajie € BOJOHepo3uuHHOI (opmor P,0Os. Ilpu oliHIOBaHHI
CyMM JKUBWJIBHHUX pPEUOBMH B amo(doci BMICT MarHilo He
BPaxOBY€THCS.
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o cknany amodocy BXOASTb, B OCHOBHOMY, HETIPOCKOIIIYHI
coui. I'irpockomniuna Touka amodocy BoJorictio 10 1 %, oaep>kaHoro
3 anaTtuToBOi hocPaTHOI KUCTOTH, cKilagae 73 % BIAHOCHOT BOJOTOCTI
NOBITpsI, 13 Kapataycbkoi (ocdatHoi kuciotu 62—63 %. Tomy
KOHJIMIIIOHYBaHHSI aM0o()oCcy He MOTpiIOHO, 1 BIH MOXe 30epiratucs
HACHUIIOM 1 [IEPEBO3UTHCA B HE 3aI1aKOBAHOMY BUTJISII.

Momnoamoniipocpar — criiika HerirpockomniyHa cuib. [lpu
HarpiBaHHI IUIABUTHCS 1O JIETKO PYXJIMBOI mpo3opoi piguHu. Ilicis
noBroro ctosiHHsA mnpu 190,5 °C HacTae muine HE3HAYHE WOTO
po3kiananss. [Ipu nogansomMy migBUILEHI TEMIIEPATYPU OJTHOYACHO
3 aMiakoM BHUJUISETbCS BOJA, TOMY pO3IUIaB MOPSAJ 13 BUIBHOIO
KUCJIOTOK MICTUTh HE3HAUYHY KIUIbKICTh aMOHIM MeTadocdary
(NH4);PO3. Monoamoniiipocdart 1006pe po3urMHIETHCS y BOJI.

HuamMoniiigocdar TepMIYHO Majio CTIMKHUH, BIH JIETKO pPO3KJja-
JA€ThCA 13 BUAUICHHSIM Yy Ta30BY a3y amiaky. Po3knanansg iforo npu
HarpiBaHHI NPOXOaUTh y ABa ctyneHi. [Ipu 150 °C:

(NH4)4H2(POy), <> (NH4);H3(PO,4), + NH;, (7.12)
npu Temnepatypi suiie 150 °C:
(NH4);H3(POy), <> (NHy4),Hy(PO,4), + NH;. (7.13)

Exkctpakuiiiny ¢ocdaTHy KUCIOTY OTPUMYIOTH PO3KJIadaHHSIM
anatuty ado GocopuriB Cyab(PaTHy KUCIOTOIO 32 PEAKIIIELO:

Cas(PO4)3F+ SHQSO4+ nH3PO4 —> 5CaSO4°mHzO+
+ (n + 3) H;PO,+ HF. (7.14)

Konnenrtpaiiisi gocharHoi KUCIOTH 3aJICKUTh BiJ CIOCOOY ii
BUPOOHUITBA 1 AKOCTI BUXIJHOT CUPOBUHU. YHacTillle Ha BUPOOHUIITBI
BUITYCKAIOTh KHUCJIOTY JWUTIJIPATHUM a00 HaMiBripaTHUM METOIOM.
3riIHO JAWTIPATHOIO METOAY po3KiagaHHs (ocdaty cynbhaTHOIO
KHCJIOTOIO  BiAOyBa€TbCsl  KpUCTadi3alis  Kaublidl  cyiabdary
(CaSO,4 - 2H,0) 1 yTBOPIOETHCS KHUCIOTa KOHIIEHTPAIIEID HE O1JblIIe
32 % P,0Os; 3a HamiBrii[paTHUM METOJOM YTBOPIOETHCS KaJIbIliN
cynbdat (CaSO, - 1/2H,0) 1 KoHIIEHTpAaIlisl KUCTOTH MIABUITYETHCS J0
45—50 % P,0s.
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[Ipu HeWTpamizamii eKCTpakTHOI (ochaTHOI KUCIOTH Yy OcCal
BUJIUIIFOTHCA JIOMIIIKH, $IK1 3aJMIIAIOTECI Yy TOTOBOMY IPOIYKTI,
3a0pYJHIOIOTh MOT0 1 3HWXKYIOTh BMICT OCHOBHUX KOMITOHEHTIB. JLJist
OTpUMaHHS OB YKCTOTO MPOJYKTY IpOIeC HEHTpamizaiii MOKHa
BECTH Yy JBa cTyneHl. Ha mepuioMy cTymeHi He BUNapeHy KHUCIOTY
HeuTpanizytotb 10 pH = 4—4,5, npu upbomy B ocaj BUIUISETHCS
OUIbIIIA YAaCTHMHA JOMIIIOK, K1 IIOTIM BUIAUISIOTHCS B1JI OCHOBHOI'O
po3uuHy. BiadiasTpoBaHuii ocaj cymarh J0 BMICTY BOJOrd 5—6 %
1 HOro MO>XHa BUKOPUCTATH Y SIKOCTI aHTUMIpeHy. Ocan MicTUTh 5 %
NH; 1 30—35 % P,0s5 y 3acBotoBaniii popmi. k1o y kuciaoti Oynu
OPUCYTHI 10HM MarHilo, TO Ha TMepliid cTagli HeWTpamizaiii
OCAQ/KYEThCS MarHiil amoHiil ¢ocdar, kUil Moxxe OyTH BIIILIEHO 1
BUIYIIEHO Yy SKOCTI I[IHHOTO a30THO-MarHi€BOro Jo0puBa, sKe
MICTUTH a30T Y HIUTPATOPO3IUMHHINA PopMi.

Po3uuH, sKHil MICTUTH B OCHOBHOMY MOHOaMoOHiidocdar,
BUMAPOBYIOTh MiJ BakyymMoM [0 KoHueHTtpauii 34—36 % P,0s.
BunapioBaHHsi OYHMIIEHOTO 1 YaCTKOBO HEHTPalIi30BAHOTO PO3UMHY
OpocCTillle, HIK MONEpeHe BUMAPOBYBaHHS (Hoc(haTHOI KHUCIIOTH.
MonoamoHniipochar  OTPUMYIOTH  OXOJIOJKEHHSIM  yIapeHoro
po3unny 110 Temneparypu 18—20 °C.

BuaineHi kpuctaiu BIIAUISIIOTh Ha HEHTPUDY31 1 BUCYIIYIOTh.
Maro4Huii pO34MH NOBEPTAIOTH HA YIIAPIOBAHHS.

Hns  orpumanHs  auamoHiidocdary  ynmapeHuid  po3uMH
J0/IaTKOBO HACUYYIOTh aMiaKOM Yy peakTopi Ipyroro ctymneHto Ao pH,
mo JopiBHioe §. s momepemkeHHs BTpAaTH aMmiaky HaCHUYCHHS
po3uuHy BeAyTh npu Ttemmneparypi Huxkue 80 °C. IloTiM po3uuH
auaMoHiiocdaTy COpsSMOBYIOTh Ha KpUCTAI3allllo, LEHTPUPYTY-
BaHHs 1 cymKy. [Ipouec cymku 3A1HCHIOIOTh TIpU Temiiepatypi 60—
70 °C s nonepekeHHs BTPAT aMiaky 1 mepexoay J0 MOHOAMOHIM-
dochary. Cymky wmoHoamoHIMbochaTy MoXHA MPOBOAUTH IpHU
temrnepatypi 100—110 °C. 3anexHo BijJ CKJIaay 1 BMICTY MOKHUBHHUX
pedoBuH N : P,Os 100prBO BUIYCKaIOTh ABOX MAPOK: «A» Ta «b».
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JloOpuBO € rpaHyjlaMH BijJ CBITJIO-CIPOTO JI0 YE€pPBOHYBATOIO
KOJIbOPY. 32 HOPMAaTUBHUMH MTOKAa3HUKAMU BOHO MOBUHHE BIJIMOBIIATH
HopmaMm TV V¥V 24.1-31980517-001-2004, 10 BkazaH1 y Tad. 7.6.

Helitpanizanisa pocdaTHoi KUCTOTH CYyIPOBOIKYETHCS BUALICH-
HSIM 3HAYHOI KIJIBKOCTI TEIIOTH:

H3PO4(p) + NH3(F) = NH4H2PO4(TB.) + 147 KI[)K, (715)
H3PO4(p) + 2NH3(F) = (NH4)2HPO4(TB) + 215 KI[)K (716)

OcHoBHI peakiii HelTpaizallii GpochaTHOI KUCIOTH aMiaKOM €K30-

TEPMIYH1, TOOTO MPOXOAATH 3 BUAIJICHHSIM BEJIMKOI KIIbKOCTI TEIIJIOTH.

Tabauys 7.6. Baactusocti amogocy

HalimeHnyBaHHS MOKa3HUKIB, Hopma it mapku
OJIMHUIII BUMIPIOBaHHS A b
MacoBa yacTka 3arajibHOro a3ory, % He meHme 11 | 8—25

MacoBa dactka 3aranbHux (pocdaTiB B mepepaxyHky | He meHIe 46 | 20—46
Ha P,Os, %

MacoBa yactka kajiwo B nepepaxynky Ha K,0, %, 0 0
Macoga vactka cipku, Ha SO; %, HE HOPMYETHCS
Macosa yactka BojaH, %, HE OUIbIIIE 1 1
MacoBa JyacTka MiKpOeJIeMEeHTIB (Mi/lb, MaHTaH, HasIBHI

00p, IMHK, MOJIIOEH, MarHiii, KaJblii, Gpepym)

Macosa gactka kaamito (Cd), mr/kr P,Os, 59 59
He OuIble

Macosa gactka cBuHilo (Pb), mr/kr P,Os, 30 30
He OuIbIe

Macoga vyactka mut’siky (As), Mr/kr P,Os, 10 10
He OuIbIe

EdekTrBHA TUTOMa aKTUBHICTH PUPOTHUX 1850 1850

paaionykiiaiB, bk/kr, He OinbiIe
I'panynoMeTpuYHUN CKIIAL.
MacoBa yacTka rpasys po3mipoMm:

MeHme 1 mMm, %, 3 3
Big 1 MM 1o 4 mMm, %, 95 95
MeHiie 6 MM, % 100 100
Mimnicts rpany, MIIa (krc/cm”), He MeHIIe 3,0 3,0

Po3cumuacTicts, % 100 100
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31 30uIbImeHHSIM KoHIeHTpalii P,Os y KucioTi Temmeparypa
nyJIbIH 301Ib1Iy€eThCs (Tadu. 7.7).

Tabnuya 7.7. 3ajeskHicTh TeMmepaTypH MNYyJbNH BiJl KOHUEeHTpauii
KHCJI0TH

KonuenTparis kucnor, % 20—23 28—29 45—48
Temmneparypa mysibmu, °C 90—95 105—100 125—135

B npoueci He#Tpanizauii ¢gocdarHOi KHUCIOTH amiakoM B
3aJIeKHOCTI Bia KoHmeHrtpauli P,Os Ta amapaTypHoro ogopmileHHS
npornecy Bunaproerbesa Bin 10 % 1o 25 % BoJsioru, BBEIEHOI 3
kuciororo. Lle 3HMKye TemmepaTypy NyJibIM y MPOLECt caTypaiii
(mpubauzHo Ha 5 °C).

[Ipun HeWTpaizaiii docdartHoi KHCJIOTH aMiakoM
(koHueHtpaiiero 23—26 % P,0s), B amodoCHiil myJbli MICTUTHCS
npu6au3Ho 50 % BoaM Ta cosiel aMoHII0 (MOHO- Ta 1uaMoHiidocdar)
3HAXOJAThCS Y PO3UMHI; epyM, aTroMiHii, MarHii, Kaubiii ¢ochatu —
B ocajl. Taka mylbla BOJOAIE HEBEJIHWKOI B’SI3KICTIO Ta JIETKO
NEePEKAYYETHCA HACOCAMU.

31 30inbleHHsIM KoHueHtpauii P,Os y TBepaiit ¢asi mynbnu
MOKE 3HAXOAUTHUCS ¥ KpUCTAIIYHUNA MOHOaMOHiidocdaT, B paszi yoro
B’S3KICTh MYJIIIA 301JBLIYETHCS Ta BOHA 30€pira€ pyxXJMBICTh JIMIIIE
npu BUCOKUX Temreparypax 90—100 °C.

31 3HWKEHHSM TEeMIIEpaTypu 3 MyJbIU OCAIKYETHCS BEJIMKA
KUTBKICTh COJIi, il Ba)KKO MepeKkadyBaTH, HACOCH Ta TPYyOOIpOBOIU
3a0UBaIOTHCS.

Henomnikom onepkyBaHoro 3 amModOCHOI Myiblnu amModocy €
He30aIaHCOBaHUM MacoOBUM BMICT Y HbOMY HiTporeny i ¢ochopy. Lle
NOACKYJIM OOMEXY€E MOXJIMBICTh HMOr0 BHUKOPUCTAHHS B SKOCTI
OKpeMoro J00puBa.

Tomy amodoc BHUKOPUCTOBYIOTh Y CKJIaJl TYKOCYMIIIEH,
OCKUIBKM BIH J0Ope TMO€IHYEThCS 13 OaraTbmMa CTaHJAApPTHUMU
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noopuBamu. KpiM TOro, Marouu O10JOTIYHY KHCIOTHICTh, aMogocC
MOMITHO ITiKUCIIIOE IPYHT.

3aJIe)KHICTh B’SI3KOCTI aMO(OCHOI MyJIbIIM Bij ii BOJOroCTI Ta
TEeMIIEpaTypy NOKA3aHOo Ha puc. 7.5.

16 105°C

12 95°C

\ 80°C
X\

B’sa3kicte, MIla-c
(00}

~—
~~——

ce 20 30 40 50

Bonoricts amodocHoi mynbmu, %

Puc. 7.5. 3anexnictb B’si3kocTi amodocHoi nynemu (pH = 5,5) Bin
BOJIOT'OCTI MPH Pi3HIN TeMIiepaTypi

AModocHy mNyJbIly BHUIIAPIOIOTH BIJI IMOYATKOBOI BOJIOTOCTI
outee 50 % no Bosorocti 30—35 %. TemnepaTypa KUIHHA MyJIbIU
He oBHMHHA nepeBuiyBaTtu 115 °C, mo0 yHUKHYTH BUAICHHS aMIaKy
y ra3oBy (a3zy.

[IpoBeneHMMH MTPOMMCIOBUMH JOCIIIaMH BCTAHOBJICHO, IO
nysbna BoJioricTio 30—35 % mpu 80—90 °C 3anuimaeTbes TEKy40r0
Ta 1l MOXKHA TepekadyBatu Hacocamu. [Ipu Bosorocti Huxkue 25 %,
B’SA3KICTh IyJbIIK 30LIBLIYETHCS HACTIIBKH, IO NEPEKavYyBaHHS il
HAcOCaMU CTa€ HEMOXJIMUBUM. 31 30UIBIIECHHSAM TEMIEpaTypu Ta
M1JIBUIIIEHHSIM BOJIOTOCT1 B SI3KICTh IMYJIBIIM 3MEHINY€EThCs. OTXKe, s
30epexEeHHs JOCTAaTHHOI TEKYUYOCTI IO Mipi ii KOHIEHTPYBaHHA Tpeda
NiJBUIIYBATH TEMIIEpaTypy IMpPOLECY BHUIIAPKHU, fAKa BiAMNOBIIAE
TEMIIepaTypl KUMiHHS MyJIbIU JaHOI BOJIOroCTi (puc. 7.6).
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3a UM NPUHLMIIOM MPALIOIOTh 0AraTOKOPIYCHI MPOTUTEUINHI
BUIMAPHI YCTAHOBKHU: BiJi KOPIIYCYy JI0 KOPIYCY BOJIOTICTh MYJbIIH
3MEHIIYEThCSI, a TeMIlepaTypa IMpolecy 30uUIbIyeThcsa. B mporeci
BUMAPIOBaHHS  amMoocHOi mynbnu  perporpagamii  P,Os He
B110yBaeThcss Ta BiaHomieHHs P,0Os(3acB.) mo P,Os(3ar.) y myinbIi
HEBUMAPCHIN Ta BUIAPEHIN 3alUIIAETHCA MOCTIMHUM. BuauieHHs

aMiaKy 3 IyJbIId HE3HA4HE: [UIS BUIIAPEHOI Ta HEBUIIAPEHOI IMYJIbIIH
NH; : P,O5 x 100 =0,37.

o 120 % 1,7
xR
T 116 \ £ 1,6
E \ =
~ Na)
& 5
< 112 \ > 1,5 \
& =
2 =
S 108 2 14
D an
= =
= =
S 104 = 1,3
\

10 30 50 70 10 30 50 70

BoustoricTb nysibnu, %

Puc. 7.6. 3anexHICTh TeMIiepaTypy KUIIHHS MPU aTMOC(EPHOMY THCKOBI
(a) 1 mipHOCTI TyJNBIH (6) Bif 1i BOJIOTOCTI

Cepenniii ximiuauit ckian y (%) HeBumapenoi (1) Ta BumapeHoi
(2) amodocHux mysbn HA OCHOBI (ochaTHOi KUCIOTH 3 (HOochOpHUTIB
Kaparay naBeneni y tadma. 7.8.

Tabauya 7.8. Ximiunuii ckiaan pocopurtis Kaparay

Hy.IIBHa P205 P205 P205 N NH3 MgO R203 SO3 HQO
1 17,45 117,45 | 14,58 | 5,44 | 6,6 1,62 |23 3,1 59,1
2 33,43 133,43 (27,7 | 10,6 |12,9 |3,27 |42 6,2 19,63
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o cknany amodocy BXOASTH B OCHOBHOMY HETITPOCKOIIIYHI
com. I'panynboBaHuii amodoc, 3aJIEKHO BiJ BUIY CHPOBHUHHU,
BUITYCKAIOTh JIBOX MApOK 3 PI3HUM BMICTOM >KMBUJIBHUX PEUOBUH:
A — 3 QocdaTHOI KHUCIOTH HA OCHOBI alaTUTOBOIO KOHUEHTPATY;
b — 3 docdaTtHOT KMCIOTH HA OCHOBI POCHOPUTOBOIO KOHIICHTPATY.

AModoc € (Pi310J0TIHHO KHCIUM JTOOPUBOM, OCKUIBKH a30T Y
HbOMY 3HaXOJHUThCS B aMOHIWHIN (opmi. Bin edekTuBHMII Ha BCIX
IPYHTaX, ajie OCOOJMBO HAa YOPHO3EMHOMY W KallITAHOBOMY IPYHTI.
BukopuctoByerbcss aMo(oc i OCHOBHOTO BHECEHHS ITiJI TEXHIYHI
KyJIbTypu (Hampukiag, OaBoBHA) 1 JJI1 TMIATOAIBII  OBOYEBHX,
MJIOJIOBUX 1 36pPHOBUX KYJIBTYD.

[HTEeHCHMBHE 3pOCTaHHSA BHUPOOHUITBA aMO(pOCy MOSCHIOETHCS
HACTYTHUMHU OOCTaBHMHAMH: MO-Tiepiie, amooc Moxxke OyTH BHKO-
pUCTaHUM SIK BUCOKOC(PEKTHUBHE KOHIIEHTpOBaHE (PochopHEe T0OPHBO
Ha BCIX IpyHTax Hamol KpaiHM ¥ MiJ BCl CUIbCHKOTOCIOAAPCHKI
KylIbTypH; TMO-APYre, BiH MOXE PO3MJIANATHCS SK  TapHUM
HaIMBIPOAYKT JUIsl OpraHizaiii BUPOOHMIITBA CKJIAIHO-3MIIIAHUX 1
3MIIIaHUX ~ JOOpUB 3  OyAb-SIKUM  3aJlaHUM  CIIO’KMBayaMH
CIIIBBIIHOIICHHSIM JKUBWUJIBHUX PEYOBUH; IIO-TPETE, TEXHOJOTIA
oJiep>kaHHsA aMo(dOCy BIJKPUBAE MOXKJIMBICTh KHUCJIIOTHOI NEepepoOKu
oigaux (24—26% P,0s5) dochoputiB ¢ 3aA0BUIBHUMU TEXHIKO-
€KOHOMIYHUMH MTOKa3HUKAMHU.

Ha puc. 7.7—7.10 HagaHo kpuBi 3B'A3KY (HI3UKO-XIMIYHUX
MOKA3HUKIB Ta SAKOCTI MyJIbIIA aMOQocCy.

BuHo, 1110 13 MiBUILIEHHSM BOJIOTOCTI 1 TEMIIEPATYPHU B’ A3KICTh
nyJbIU aMO(pOCy 3MEHIITYEThCS.
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/

pH posunny NH4H2PO4
-1

1,0 1.4 1,8 23
CrnierigHomeHHs NH3:H3PO4, MOIbH.

Puc. 7.7. 3anexunicts BogHeBoro nokasznuka pH pozunny NH,H,PO, Bin
MoubsHOTO criBBigHomIeHHs: NH; : H;POy
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10 30 50 70 90

BonoricTs MyerH, % Mac

Puc. 7.8. 3anexuicte KoedilieHTa TeIjonepenayl mNyJabnu Bif i
BOJIOT'OCTI
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Puc. 7.9. 3anexHictb TemnepaTypu KUIIHHA TpU aTMOC(PEPHOMY THUCKY
myJbu aModocy Bif i BOJIOrocTi
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es]
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BM3KicTb, 1072-TTa-c
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15 25 35
Bonoricts mynbm aModocy, % mMac

Puc. 7.10. 3anexHicTb B’SI3KOCT1 MyJbIK aMo(ocy Bij ii BOJIOroCTi Mpu
temneparypi, °C: 1 — 80; 2 — 95;3 — 105

CopollleHa TEXHOJIOTIYHA CXeMa BHPOOHHUIITBA aModocy
HaBejieHa Ha puc. 7.11. Ynapena docdartna kuciota (36—40 % P,05)
NO3YEThCS 'y mepiuid peaktop 1. 3BiJIcCM 4aCTKOBO HEHTpasi3oBaHa
KHCJIOTA MOCJIJIOBHO MEpPETiKae B JPYTUM 1 TPETIH peakTopu, sKi
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OCHAII[EH1 MIIAJKaMd W BCTAHOBJICHI KacKaJHO, 110 3a0e3nedye
BUIbHE TEpEIMBAaHHA aMO(OCHOI MyJbIIM 3 OJHOTO anapara B I1HIIIH.
VY nepmwmii 1 Apyruil peakTopu aMiak BBOJUTHCS B TaKiid KUIBKOCTI, IO
no3BoJisie HeuTpamzyBatu ¢ochatHy kuciaory Ha 80 %; KUIBKICTB
aMiaKy, 110 MOJAEThCA B OCTaHHINA peakTop, 3a0e3medyye yTBOPEHHS
10—20 % nuamoHniiidocdaty, Kparie po3UMHHOI0, Hi>k MOHOAMOHI1M-
¢ocdar. Benuunna pH B ocTaHHBROMY peakTOpl MIATPUMYETHCS B
Mexax 4—>5,5, 3aBsSKM 4YOMY HE BiI0YBAa€ThCS HAJIMIPHE 3arylICHHS
nyJabnu. Y npoueci HeTpaizamli BUAUISEThCS TEIJI0, BHACTIAOK YOro
nyjabna HarpiBaetbca 10 115—120 °C i1 BumapoByeTbCS 3Ha4YHa
KUIBKICTh BOJIM.

Ha abGcopOuito

P :
¥ ~—7
3
/
Ha cknan

Puc. 7.11. CrpornieHa TeXHOJOT14HA cxema BUpoOHULTBAa amodocy: 1 —
peaKTOpH-caTypaTopu; 2 — MPOMDKHA €MHICTh; 3 — 3MIllyBau-TPaHyISATOP;
4 — OapabanHa cymapka;, 5 — eneBaTop; 6 — JIBOXCUTHUH TpOXoT; 7 —
npobapka; 8 — O6apabaHHUN XOJOAWIBHUK; 9 — IUKIOHU

YactuHa BOAM 3B'SI3YEThCA Yy BUIVISIAL  KPUCTAJIOTIIPaTIB
(cynbdaty Kamnbliito Kpuctanoriapary ta dhocdary pepymy kputaio-
rigpary). 3 OCTaHHBOIO PEAaKTOpa IyJbIla HAAXOAUTh Y MPOMIKHY
€MHICTH 2, 3BIIKH HACOCOM MOJIA€THCS B TOPU3OHTAIBHUI JIBOXBAJIb-
HUN 3MmilryBad-rpanynsitop 3. TyT mynbmna 3MIMIYETbCS 3 PETYPOM,
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KUIBKICTh SIKOTO OljIbIlle HIK y 4 pa3u NEpPEBUILYE KUIbKICTh TOTOBOTO
npoaykty. OgHOYaCHO 31 3MIITYBAHHSM B1JIOYBA€ThCSl T'PaHYIIOBAHHS
npoaykTy. Ilpy 1bOMy BMICT BOJIOTM B CYMIIIl MIATPUMY€ETHCS B
Mexxax 9—I11 %. I3 rpanynsTopa BOJOTrMi MaTepial HaJIXOAWTh B
00epToBy OapabaHHy cymiapky 4, 3BiIKH €JI€BATOPOM S5 TMOJAETHCS HA
JIBOXCUTHMM TypKIT 6 mis posciBy Ha (pakiii. Bemuka dpakiis
(po3Mip YacTok Oinbliie 4 MM) HampaBJsEThCA Ha IpoO0apKy 7, a MOTIM
MOBEPTAETHCA HA 3MIIIyBaHHSA 3 aMO(OCHOK TMyJblow. BurpaTHi
koedimienTy Ha 1 T amodocy 3 ¢ocdaTHOi KUCIOTH, OAepKaHOI
PO3KJIaJIaHHSIM allaTUTOBOTO KOHIIEHTPATY HaBeJE€HO B Ta0. 7.9.

Tabauys 7.9. BurpaTHi koedinieaTu Ha 1 T amodocy

®docdarna kucaora (100 %), T 0,697
Awmiax (100 %), T 0,152
Enextpoenepris, kBt - rof 106
[TanuBo, Kr 185
Boga, M° 2

3HaueHHs: pH HacuueHUX BOAHMX pPO34YMHIB (pocdaTiB amMOHIIO
npu Temnepatypi 60—75 °C naBeneHo Ha puc. 7.12.

9.0

8,0

7.0

3HayenHsa pH

6,0

5,0

4,0

3,0 /

10 12 1.4 1,6 1,8 20 22
BimHOIIEeHHS NH3:H3PO4, MOJIB/ MOJIb

Puc. 7.12. 3nauenns pH ¢ocdaris amoniro npu temneparypi 60—75 °C
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Ha puc. 7.13 mpeacraBiieHO aMOHI3aTOP-TPaHyJISITOp — II€
NOPOXHUCTUM BIIKpUTHI 00epTOBUI OapadaH, sSikuil Mae giaMetp 4 M,
JOBXKUHY 6 M.

["asu Ha aGcopbiito

o %
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=y =
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é [T T .
g "8 77 7
I'panymi Ha CyIIKY

Puc. 7.13. 3aranpHuii BUJI aMOHI3aTOpa-rpanyistopa: 1 — kopmyc rpany-
JsTOpA; 2 — MPUCTPIN JUIs 3aBAHTAKEHHS CUITYYMX KOMIIOHEHTIB; 3 — HIXK IS
OUYHUIIEHHS BHYTPIIHHOT MOBEPXHI CTIHKU; 4 — TpyOONpoOBiA AJis MOCTayaHHS
PIAKMX KOMIIOHEHTIB; 5 — aMmiakompoBia; 6 — po3moAuIIOBaY amiaky; 7 —
NpuBiA; 8 — YNOpHUW Ta OMOpPHUM poduKM; 9 — mignmipHe Kuibie; 10 —
O6annax; 11 — 3y0Ouacte Kosieco; 12 — nmpucTpiil At BUBOY rpaHysl Ha CYILIKY

Bin BcTanoBnenuil mia kyroMm 1,8 rpagyciB 10 TOPU30HTAIBHOI
oci, 1m0 3a0e3neuye pyx TBEPAOro Marepiaiay 3 MEBHOK MIBUIKICTIO.
bapaban BUKOHaHO 3 BYIJIEIEBOiI 1 (PyTepOBaHO HEPKABIOYOIO
crayutto. Yepes npuctpii 2 3aBaHTaxXyeThes peTyp. [1o TpybonpoBoay
4 3MiHCHIOETBCSI 3aBaHTaXXEHHs cycmneHsii amodocy, a mo Tpyoo-
IpOBOAY S5 MOMAEThCA PIAKUM amiak. Bosori rpaHyiau BUBOIATH 3
rpaHyJsiTopa yepe3 npuctpiit 12. J[ns ouuiieHHs: BHYTPIIIHIX CTIHOK
OapabaHa clyrye HiX 3, SKUM pO3TaIllOBaHO B3JI0BXK YChOro OapadaHa.
bapaban mae ynopHuii Ta omnopHuii pojuku 8. Pyx 0OapabaHa
3MIACHIOETHCST TTPUBOJIOM 7 yepe3 3yodacte kosneco 11. XKopceTkicTh
KOHCTPYKIii OapabaHa 3a0e3neuyeThecs Oangaxamu 10.
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Cynsdoamodoc (NHy),HPO, + (NH4),SO, siBasie cobor0 yHIBEp-
CaJbHUK BOJIOPO3YMHHUMN IPaHYJIbOBAHUIN HITpaTHO-PochaTHHUl Npo-
OyKT. A30T y cyiabdoamodoci mpeAcTaBlIeHU y amMOHINHIA dopmi,
3aBJISIKM YOMY Bi1H CJA0KO BHMMBA€ETHCS M CIpUsi€ O1IbII 1HTCHCUB-
HOMY TOIVIMHAHHIO (poc(haT-10HIB KOPIHHIAMHU POCIUH. D13UKO-XIMIUH1
MOKa3HUKU SIKOCTI cynbpoamodocy HaBeneHo B Tadi. 7.10.

Tabauys 7.10. ®izuko-XiMiuHi MOKa3HUKH SAKOCTI cyjbpoamodocy

HaliMmeHyBaHHS MOKa3HUKIB Hopma
Macoga yacTtka 3arajabHoro azory N, % 18
Macosa yactka 3aranbaux ocdartis P,Os, % 18
Macoga vactka cyib(hartiB y epepaxyBaHH1 Ha CIpKy S, % 16
MacoBa gactka BoaH, % 1
I'panynomeTpuunuii ckian, % mac:

- MeHIe 1 mm 4
-B1x 1 10 4 MM 90
- MEHIIIE 6 MM 0
Cratuyna MiHICTb rpanyn, MIla 3
Po3cumuacTicts, % 100

o cknany cyiabpoaModocy BXOAUTh CIpKa, IO CIPHUSE 301/1b-
IIEHHIO BiJICOTKAa KJICHKOBUHM B IIIICHWIll, BMICTY Macjia B
COHSIITHUKY, CO1 Ta parici.

Takoxx AOOPUBO MICTUTH TaKl BaXKJIWBI JJI JKUTTEISIIBHOCTI
POCJMH €JIeMEHTH sIK Kamblii 1 marHid mo 0,5 %. Cynbdoamodoc
3aCTOCOBYIOTh Ha BCIX THUIIaX I'PYHTIB 1 Mij BC1 CUIBCHKOTOCHOIAPChKI
KylnbTypu. JJOOpUBO MOXE 3aCTOCOBYBAaTHUCA B YMOBAX 3aXMILEHOTO
IPYHTY Pa3oM 3 a30THUMU W KaTIHUMHU TOOPUBAMHU.

Ha ocHoBi cynabdoamodocy TOTYyIOTbCS OyAb-sKI MapKu
Tykocymimei. [TpoykT He 3JIeKYeThCs, HETITPOCKOMIYHUMN, BOJIOJIE
PIBHUM T'paHyJIOMETPUYHHUM CcKJIagoM. Ha ocHOBI amo(docy roTyroTbcs
MapKi 3MIIIAHUX KOMIUIEKCHUX 100puB NP (Tykocymilieit), mio
HaBedeH1 B Ta0i. 7.11.
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BuaHo, mo Taki 100puBa MalOTh BEJIMKY YAaCTKY 3aCBOIOBAHUX 1
BOJAOPO3UYMHHUX (ocdaTiB, a TaKokK OOMEKEHUH BMICT KaaMilo,
CBUHIIIO Ta MUII SIKY.

Tabnuys 7.11. Tloka3HUKH SIKOCTI 3MilIAaHUX KOMILIEKCHUX J100pHUB

NP (Tykocymimeii)
. o . . Xapaxre-
HaliMmeHyBaHHS IMOKa3HUKIB 1 OJIMHHUIII BUMIPY
PUCTHKHU
Macosa yactka ¢ocdaris, 1o 3acBorwtorbes (P,0s), % He MeHIie 52
Macosa gyactka Bonopo3unHHux ocdaris (P,Os, ), He MeHIIE 48
MacoBa yacTka 3arajibHOro a3zory, %, He MEHIIIEe 12
Macosa yactka BojH, %, He OUIbIIIE 1,0
['panynomeTpuyHUi CKJIa/l: MacoBa YacTKa TPaHyJ PO3MIPOM:
MeHmre 1 mm, %, HEe OLIbIIe 0
Big 1 mo 4 MM, %, HEe MCHIIIE 97
ouibIe 6 MM, % 0
MacoBa yacTka KaJaMil0, MI/KI, HE OLIbIIIE 31
MacoBa yacTKa CBUHIIIO, MI/KT, HE OUIBIIIE 25
MacoBa yacTka MUII'AKY, MI/KT, HE OUTbIIIE 18
CratuuHa MIITHICTE Tpanyd, mlla, He MeHIIIe 5
Po3cumuacTicts, % 100
EdekTrBHA TUTOMa aKTUBHICTh PUPOJHUX PATIOHYKITIIIB, 1850
bx/kr, HE OlIbIIIC

[lepcrieKTUBHMM  HANpsSMKOM  BBaXKa€TbCSd  OJICpKAHHS
KOMIUIEKCHUX JOOpUB Ha OCHOBI amodocy 3 A00aBKOw KapOaminy,
AKa MiABUINYE (PI3UKO-MEXaHIYHI BJIACTUBOCTI TOTOBOTO IPOAYKTY.
CyTb TEXHOJIOT1i 3BOJAUTHCS JI0 HAHECEHHS PO3MHIICHOTO PO3YHHY
amodocy Ha TpaHyad KapOaMily 3 HACTYIIHOK KpHCTaTI3aIlEel0
CUCTEMH B TpaHyIATOpi-CyIapku. Takuil IPOIYKT OJCp)KaB Ha3By
«kapboamodoc». HemomikoMm 11i€1 TeXHOJOTII oOAep>KaHHS KapOo-
aMmo(oCy € yacTe HaJuIaHHs MOro Ha BHYTPIIIHIN CTIHII Ta JETaIsAX
rpaHyJsIToOpa.

Hiarpamy crany cucremu P,Os—H,O naBeneHo Ha puc. 7.14,
MOSICHEHHS J10 Hel MpeICcTaBieHo y Taou. 7.12.
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Puc. 7.14. Miarpama ctany cucremu P,Os—H,0. Touku: E — kpucrtano-
rinpatHa; E; 1 E;, — eBrextnuni; L-Ly — mmaBnenns; 1 1 I — guipHUI
CTaOUTBLHOTO 1 METACTaOILHOTO CTAHY BiJIMOBIIHO.

Tabnuys 7.12. TlosicHennsi aiarpamm crtany cucremu P,0s—H,0
3rigHo puc. 7.14

Toukm Ha | Temneparypa, | Bmict P,Os B piakii

puc. 7.5 OIEI " dbasi, % MEC. Teepna asa
E -100 46,2 Jlin+ 2H;PO4 H,0O
E, 23,5 68,64 2H;P0O42H,0 + H3;POy4
E, 16,0 75,4 H;PO,4 + H4P,0O4
L, 29,35 66,35 2H;PO, H,O
L, 38,85 72,4 H;PO,
L; 54,3 79,8 H4P,07, momudikarris |
Ly 71,5 79,76 H4P,07, mogudikarris 11

3anuTaHHs A caMolNepeBipKH

1. 3a SKMM MOKa3HUKOM OLIHIOIOTHh €()EKTUBHICTH (PoCcHaTHOTO
nobpusa?

2. Slxkuid po3Mip TrpaHysl IepeBaka€ B TPAHYIOMETPUUHOMY
ckiaai cynepdocdary?

3. Jlmg 4oro oOMEeXyrTh BMICT MarHilo y d¢ocdarax mpu
ojepkaHH1 cynepdocdary?
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o0

10

12.

13.

14.

15.

. Hanumnite peakiiro B3aeMofii ¢ropanatuty 3 CysibhaTHOIO

KHCJIOTOIO.

. Sk mepeBectu Caz(PO,4), B popmy, 1110 3aCBOIOETHCS POCIIU-

HaMu?

. Ckinbku (ochatHUX MIHEpaJiB 3HAXOAUTHCA B pupo1? Ski

3 HHMX MAalwTh NPAKTUYHE 3HAYEHHS JUIS OJIEp>KaHHS
docdaTtaux 100puB?

. Hanmumite xiMiuHy opMysTy anaTuTy.
. OcHOBHI pojoBHILa POoCcHOPUTIB Ta aNIATUTIB B Y KpaiHi.
. ONUIIITh TEXHOJOTIYHY CXEMY OJIEpKaHHS MPOCTOTO CyIep-

dbocdary.

. o take cynepdocharna kamepa?
11.

Peakuist yrBOpeHHs mnojBiiiHoro cymnepdocdary 3 drop-
anaTury.

TexHoysOTIYHA cXeMa BHUPOOHUIITBA MOJABIMHOTO CYIIep-
dbocdaTy KaMepHO-MIOTOYHUM METOOM.

ki XapakTepHi TOYKM HAIIYYIOThCS Ha Jiarpami CHUCTEMHU
P,0s—H,0?

OxapakTepu3yiTe TEXHOJOTIYHY CXEMy BHPOOHHUIITBA
aMmo(docy, OCHOBHI CTa/iii MpOIIECY.

ITokaxiTh 3arajJbHUI BUJT aMOHI3aTOpa-rpaHyIsTOpa.
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8. TEXHOJIOI'IA ABOTHO-®OCPATHUX
JOBPUB I3 ®POCPAT-1JTIAYKOHITOBOI'O
KOHIEHTPATY

Y nockoHaneHHIO BUpOOHHMITBA (HOCHOPBMICHOT NPOIYKLII Y
CBITI Ta YKpaiHl NpUILISAE€THCS 3Ha4YHA yBara. MoepHI3ylOTbCs 1104l
Ta PO3pOOJISAIOTHCS HOBI €(DEKTUBHI, pecypco30epiraroyi i eKoJ0oriyHO
qucTi TexHoJorii. CBITOBUI piBEHb BHUPOOHUIITBA 1 CIOXUBAHHS
noOpvB Ha JNaHWil 4yac 3HayHO mnepeBuinrye 100 MIIH. T HITpOreHy,
docdopy Ta kamniro. JAKII0 ypoKaiHICTh BCIX KYJIBTYP B YCIX perioHax
IIaHeTH OyJe MITHATO A0 PIBHS, KU BXE JOCATHYJIM IPOBIJHI
KpaiHW, TO 3 ICHYIOUMX CLICHKOTOCIOAAPCHKUX ILJIONI MOKHA Oyze
OTPUMATH CTUIBKH MPOAOBOJBYMX MPOJYKTIB, IIO 1X BUCTAYUTH IS
10 mapa. 4oJoBIK, a 3 ypaxyBaHHSM IOTCHIIIMHO OPUAATHUX IS
CUIbChKOrOCTIOAApChKOl 00poOku oy (Ouist 9,4 mapa. ra) —
s 65 muipa. dosioBik. Ciig HarajatH, IO 1€ CTaHE MOXJIMBUM 3a
YMOBU 3a0€3ME€UYEHHS POCIWH HAJIEKHUM pIBHEM IKUBJICHHS
BIIIIOBIIHUMH €JIEMEHTAMHU.

Cknan pociuH Hamuye Oinbiie 70 XIMIYHMX —€JIEMEHTIB.
Bcranosiieno, mo 30 3 HUX — OCHOBHI €JIE€MEHTH, IO BXOHISATH IO
CKJIQJly TPOCTUX PEYOBHH, HEOOXITHUX JIJISI KUTTEIISUIBHOCTI POCIIHH.

16 emeMmeHTIB — € aOCOJIIOTHO HEOOXIIHUMHU: BYTJICIb, OKCHUIECH,
TIPOreH, a30T — opraHoreHu; ¢ocdop, Kamii, Kaablid, MarHii i
clpka — 30JIbHI €JIeMeHTH; OOp, MOJi0JeH, Milb, IIUHK, KOOAJbT,
dbepyM, MaHTaH — MIKpPOEJIEMEHTH. 3aMiHa OJIHOIO Ha 1HIIUN

HEMOXKJIMBA, OCKUIBKM KOXXHHUM BHUKOHYE CBOIO (DYHKI[IFO B POCJIMHI.
Bci 11 enemeHTH (OKpIM BYTJIELIO, OKCUTEHY 1 T1IPOT€HY) POCIUHU
OJIEPXKYIOTh 3 IpyHTY. B arpoximiyHiii mnpakTuiml BigoMo W
3aCTOCYBaHHSI OakTepiaibHUX «a100puB» (dhochodakTepuHy Ta iH.), 3
AKWMH Y TPYHT HE BHOCUTHCS HISIKUX MOXUBHUX PEUYOBHH, aJi€ BOHU
M1JICWJIFOI0OTh MOO1TI3a1liI0 MOKUBHUX PEUYOBHUH, HaNpuKiIaa, Gochopy
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3 TYMYCY IPYHTIB 32 PaXyHOK KOHBEpCii HEpO3UMHHUX (PochaTHUX
CIOJIYK Y (hOpMHU, 110 3aCBOIOIOTHCS POCITUHAMH.

Jlns 3a0e3neueHHsl CUIbChKOTO TOCHOJIapcTBa a30THO-Pochop-
HUMHU JOOpUBaMHU MEPCIEKTUBHUMU € TEXHOJIOTIi, 110 MO0Yy/I0BaH1 Ha
ocHOBI (hocaTHOT CUPOBHUHMU, sIKA 3HAXOAUTHCS B YKpaiHi. [lepepoOka
3011HeHUX anatuTiB Ta ochoputiB (Ctpemuropoacske, HoBomnosnras-
ceke, HoBo-AMBpociiBebke pojoBuiiia) 3i BMictoM P,Os (3—10 mac. %)
Ta KpemHieBuX crnoiyk SiO, (30—40 mac. %) ycKiIagHEHO MpH
BUKOPHUCTaHHI  METOAIB  CyJIb(AaTHO-KUCIOTHOTO  PO3KJIaJaHHS.
AKTyalbHICTh 30€peXeHHSI OallaHCy >KUBUJIBHUX €JIEMEHTIB y IPYHTI
pOOUTH HEOOXITHUM 3aJIy4€HHSI Y BUPOOHUIITBO MIHEPAJILHUX T00OPUB
dochopHUX Py 78 OTPUMAHHS HE TUIBKH OCHOBHOT'O IMOXHBHOTO
KOMMOHEHTY (ocdopy, ajie i HU3KU JOAATKOBUX, TAKUX SIK KaJbIlli,
KaJliii, MarHii, 3agi30 Ta 1HII. 3aCTOCYBaHHS HITPATHOI KHCJIOTH
3aMICTh CYJb(aTHOI /I po3KiIagaHHs 301 JHEHOI CUPOBUHU J03BOJISE
BUKOPHUCTOBYBAaTH HE TUIBKM ii XIMIYHY aKTUBHICTb, aj€ 1 aHiOH, 3
AKAM Yy JOOpPUBO BBOAUTHCA >KUBUJIBHUM KOMIIOHEHT, KPIM TOTO
aomimku Tuiry R,O3; MEHIII pO3YMHSIIOTHCS 1 BUBOASATHCS 31 IIIAMOM.

8.1. Ximis mpouecy

BukoHaHuii TepMOAMHAMIYHUM PO3PaXyHOK 3MIH BUIBHOI
eHeprii ['100ca, piBHOBaKHOTO CKJaJy peareHTiB, JO3BOJMB BCTAHO-
BUTH  MapumipytTd  B3aeMoAll  (HochopoBMICHMX  KOMITOHEHTIB
IJIAyKOHITOBOTO KOHIIEHTpATy 3 HITPATHOK KHUCIOTOIO, 3 SKUX
HaWOLIbIII Baromi € HACTYIIHI:

Ca;o(PO4)e X, + 2HNO3; — 6H3PO,+ 10Ca(NO;), + 2HX,  (8.1)
e X — kommonent F, OH, 1/2C0O5* a6o 1/2SiFs;
(Ca, Mg)(CO3), + 2NO; — (Ca, Mg)(NO;), + CO,+ 2H,0; (8.2)
(Na, K)AISi041nS10,+ 8HNO3; — (Na, K)NO; +
+ 2AI(NO3); +1nS10,+4H,0; (8.3)
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(K, Na)(Fe’*, Al, Mg), (Si, A1)40;9(OH), + mHNO; —

2KNO; + 2(Al, Fe)(NO3); + (Mg, Ca)(NO;), + nSi0,+ H,O. (8.4)
BcTaHoBieHO, 1110 OCHOBOIO CUPOBUHU € ()TOpanaTUT y BUTIISIL
3epeH TabJyieTyacToi, npu3MatudHoi Gopm po3mipom 12—80 MkM,
0e3konbopoBi 3epHa Caz(PO4CO;);(OH) — kapOoHaT-rigpoKcuiiana-
tuty, (CasPO4, CO;)(OH, F) Ta xBapity, 1110 3HaXOAUTHCA y BUIJIAI
KyTOBHUX yJaMKiB MOHOKpUCTaniB po3mipom 40 — 240 mxm. Kanbiut
yrBOptoe npiOHI 4—20 ™MKkM 3epHa 1 arperatd. [JaykoHIT
(K(Fe, Al, Mg)2(AlS1,9)(OH), — cimMeicTBO CItOA1) YTBOPIOE OKPYT-
ai 3epHa po3mipom 40—150 MKM BiJ KOBTYBaTO-OypuX IO T'yCTO-
3eJICHUX. 3 MOJbOBUX IIIMATIB PO3PI3HAIOTHCS MIKPOJIMH, OPTOKJIA3,
0JIIrokJIa3 (TJ1ariokyiasu).

@ocdar-rIayKOHITOBUM  KOHIIEHTPAT  MICTUTh  TJIAyKOHIT
K(Fe, Al, Mg),(AlSi;9)(OH),, okcun dbepymy Fe,O;, kapOoHat-riapo-
kcuanatut Cag(PO4),(CO;5),(OH)s.

3rilHO 3 pe3yabTariB  AU(EPEHUIATBHO-TEPMIYHOTO aHali3y
(puc. 8.1), BctaHoBieHO, 1m0 B Mexax Bia 283 mo 900 °C BinOyBa-
I0THCSl TPU MPOLECH.

Ilepiunii mpoiiec — €HA0TEPMIYHUMN, TTOB'sI3aHUMN 3 BUJIAJICHHIM
¢13uuHO 3B's13aHOi Boau 3 cupoBuHu 90—140 °C Ta craHoButh 5 %
BUTpAT. I3 301IbIIIEHHSIM TeMIiepaTypu y aiana3oni Big 350 qo 700 °C
(mnpyruii mporiec) BigOyBaeThbcs po3kiiaa  marHesuty MgCO; Ta
muMoHITy Fe,(OH)g-Fe,O3 3 yTBOpeHHSIM OKCUAIB METAJIIB.

Tperiii mpouec — eK30TepMiuHMM, BiaOyBaeTbcsi mpu 880—
920 °C — CaCOs;. IIpu 3poctanni Temieparypu Outb 900 °C pos-
kimanarThes Cas(POy4)sF Ta Cag(PO4),(CO5),(OH),.

KinneBuit npoaykt, Mae HacTynHui ckian (% mac.): NH4NO;
48,0—49,0; Ca(OH), 3,0—4,0; CaHPO, 13,0—14,0; MHPO,
1,4—2,0; FePO, 1,8—2.,5; K,HPO, 0,6—1,0; A1PO, 1,9—2,5;
(NH,4),SiFs 0,4—0,8; Na,HPO, 0,07—1,0; NH,4),HPO, 0,7—1,0.
(po3paxoBaHUil HA OCHOBI PEHTIeHO(A30BOro 1 XIMIYHOTO aHaJi3Yy).



256 TexHomorist a30THO-PochaTHUX JOOPUB

1000 90005/ 7 500
S 800 /X 400 =
g 680°C y E
£ 600 \V’_“' "At% \ 300 &
= 7N\ | AT 3
2 400 / \ 200

\JATN
200 [ 280%C 100
/
.~
0 20 40 60 80

Yac, xB.

Puc. 8.1. [lepuBatorpama Qocdar-TIayKOHITOBOTO KOHIICHTpPATY:
T — Temneparypa, °C; ITI" — Brpara Baru; JITA — TemrepaTypHUil TpaIieHT
B TUI1 YaCTKH KOHIIEHTPATY

8.2. AnaJi3 TexHo0oriYHMX (paKkTOPIB

Ha puc. 8.2 HagaHo 3anmexHICTh cTyneHto BuwiydeHHs P,Os Bix
KOHIIEHTpallli HITPATHOI KUCJIOTH. BUIHO, 110 CTYIIHL BUJIYyYCHHS
3QJICKUTh BiJ KOHIIEHTpAllli HITpaTHOI KHCJIOTH, a OINTHUMajbHa
KOHIIEHTpalis 11 JeXKUTh B Mexax 50—56 % mac.
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Puc. 8.2. 3anexuictb ctynens BunydeHns P,Os BiJl KOHIIEHTpalii HITpaT-
HO1 KMCJIOTH
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Ha puc. 8.3 HazmaHo 3alieXHICTh CTyIneHs BuiydeHHs P,0Os Bia
TEeMIIepaTypy MPU KOHIIEHTpallli HITpaTHOI KuciIoTu 56 % mac. Ta ii
Hajgumiiky 1,12 1 yacy xkontaktyBanHs 30 xB. BugHo, 1o 3 poctom
temreparypu a0 50 °C cryninb BuiaydeHHs P,Os 3pocTae.
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Puc. 8.3. 3anexuicte ctynens BuiaydeHHs P,Os Big TemmnepaTypu npu
KOHIEHTpallli HiTpaTHOi Kuciaotu 56 % mac. Ta ii Hagmmmky 1,12 ta yacy
KOHTakTyBaHHs 30 XB

Ha puc. 8.4 mokazaHo BIUIMB 1HTEHCHUBHOCTI MEpEeMIilTyBaHHS
CUPOBHUHU Ha CTYIIHb BUIyYeHHA P,Os mpu IiamMeTpi 4aCcTOK TBEPAOI
dazu, mm: 1 —1;2—0,5; 3 —0,1.
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Puc. 8.4. BB 1HTEHCHMBHOCTI MEPEMILTYBaHHS CUPOBUHHU Ha CTYIIIHb
BuinyueHHs: P,Os mpu nmiametpi wactok TBepmoi dazu, mm: 1 — 1; 2 — 0,5;
3—0,1
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BuaHo, 1110 1HTEHCUBHICTh NEPEMIITYBAHHS MO3UTUBHO BILIMBAE
Ha CTymiHb BWiydeHHS P,0s, a Takox MOXHa NMOOAYUTH, IO YUM
MEHIIIE PO3MIp TBEPAUX YACTOK, TUM OUIbIIE CTYHiHb BUJIYyYCHHS
P,0s. Tlpoliec HITPATHOKUCIOTHOIO PO3KJIAJaHHS IMOTPIOHO IIPOBO-
IUTU TIpu AiameTpi yacTuHOK 0,25 MM. 3MEHIIEHHS J1laMETPy 4acTOK
apionux (Qpakuid d = 0,1 MM OpPaKTUYHO HE BIUIMBAE Ha CTYIIHb
BuitydeHHs1 P,Os. ToOTO TOHKICTh MOMENY MOYATKOBOI CUPOBUHU HE
BIUIMBA€E ICTOTHO Ha ii AUCIIEPCHICTh B JOCHIIKYBAaHOMY IHTEPBAJII.
[le MoXHA MOACHUTH THUM, IO (POCPHOPUTOBUN KOHUEHTpPAT Mae
BUCOKY TOPUCTICTh, PO3BUHEHY MHUTOMY MOBEPXHIO 1, AK HACHIiAOK,
BHUCOKY XIMIYHY aKTUBHICTb.

[Ipu aHamizi rpadiuHoi 3a7€XKHOCTI BHUIHO, 110 MaKCHUMAaJbHE
BuitydeHHsT P,Os 99,0—99.,4 mac. % cnoctepiraetbesa npu 60 °C, a
MIBUJKICTh IepeMillyBaHHs cTtaHoBe 80 00/xB. 3a yMOBH, WIO
PO3KJIaICHHS TIPOBOJATh 56 Mac. % HITPATHOIO KUCIOTOK 3 HOPMOIO
112 %. BianoBigHO 30UIbIIEHHS IIBUJIKOCTI OOEPTIB MIIIAIKU HE
OPU3BOJIUTH JI0 3pOCTaHHS CTyrneHs BuiaydeHHs P,Os i3 cUpOBUHH i
BIH 3yNUHAETHCS Ha piBHI 99,2—99,4 mac. %.

CkJazi TOTOBOTO MPOAYKTY 13 pochar-ramaykoHITOBOIO KOHIICH-
TpaTy MpeCTaBIeHO B Ta0. 8.1.

Tabnuya §8.1. Cxkiaang roroBoro a3zorHo-¢gocdartHoro nodopusa i3
dochaT-rinaykoHIiTOBOr0 KOHIEHTPATY

KommoneHT BwmicT, % Mmac. KommnoneHT Bwmict, % Mmac.
NH4NO; 48,0—49,0 AlIPO4 1,9—2,5
Ca(OH), 3,0—4.0 (NHy),Si1F¢ 0,4—0,8
CaHPO, 13,0—14,0 Na,HPO, 0,07—1,0
MHPO, 1,4—2.0 (NHy),HPO,4 0,7—1,0

FePO, 1,8—2,5 (NHy),HPO,4 0,7—1,0
K;HPO, 0,6—1,0 — —
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[Ipy HITPAaTHOKHUCIOTHOMY poO3KjiIagaHHl (ocdaTiB 3acToco-
BYETHCA MOJITEPMIYHA KpUCTATi3allisl KaJIbIIiil HITpaTy, sika 3aCHOBAaHA
Ha 3MeHIeHHI po3uuHHOCTi Ca(NOs), mig 4Yac 3HWKEHHS
Temrniepatypu (puc. 8.5). Ile ma€ MOXIUBICTh BUIIJIUTU 3 PO3UYHUHY
Ounbily yacTuHy Kajiblio y dopmi Ca(NO;),-4H,0 npu Temneparypi
5—10 °C. 3i 3MeHIIeHHAM KOHIEeHTpalli kuciaotu 10 47 % temie-
parypa Kpucramisamii noBuHHa OyTd 3MeHmeHa 10 minyc 5—10 °C,

B iHTepBani HUBBKUX TEMIEpaTyp KpPHUCTAII3YETbCA KHUCHA Cljlb
3[C3(NO3)2 . 4H20] . HNO3
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Puc. 8.5. 3anexuicte ctyneHto BuauvieHHs CaO 3 azotHo-hochop-
HOKHCJIOTO PO3YMHY Bil TEMIEpaTypu TIPH PO3KJIAJaHHI amaTUTOBOTO

KOHIEeHTpaTy 60 %-BOI0 HITPaTHOIO KUCIOTOO (BUTparta kuciaotu 103,5—110 %
BiJl CTEXIOMETPUYHOT HOPMHU)

BunHo, 1m0 TONOBHMMH KOMIIOHEHTaMH TOTOBOTO a30THO-
dochopHoro nodbpuBa 13 (ochar-rIaykoHITOBOrO KOHIUEHTPATy €
aMOHIiTHa ceniTpa Ta riipodocdar KaJbIlito.

[IIBuakicT  mpouecy  poskiany  ¢ocdar-raiaykoHITOBOTO
KOHIIEHTPATY HITPATHOIO KUCJIOTOK Ma€ HACTYITHUM BUTJIS
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W =| k-oxp| ——= So(H Cino, ) (1-0t). (8.5)
RT

ne k — xoediieHT MBUAKOCTI; E — eHepris aktuallli, k/[»/MoJb;
T — temneparypa, K; H — Haaqumok HITpaTHOI KUCJIOTH, .O1.;
C no, — KOHIIEHTpauis HITpaTHOI KUCIOTH, Mac., %; Sy — IO0YaTKOBa
BEJIMYMHA CYMapHOI IUIOIIi MOBEPXHi 4acTok (ochopury, m>/r; o —
CTyniHb BUiydeHHs P,Os, 1.0.1.

Ckra CUpOBUHM Ofep)KaHHS a30THO-PochopHOro a00puBa i3
¢docdar-riIaykoHITOBOro KoHieHTpaty HoBo-AMpOCIiBCBKOTO pojo-
BUIIA HAJ1aHO B Ta0JI. 8.2.

Tabauya 8.2. Ckjiag CHPOBHHHU /sl OJep:KaHHA a30THO-¢ochopHOro
noopuBa i3 ¢ochar-rinaykoHitoporo konueHrpaty HoBo-AMpocCiiBCbKOro
poIOBHIIA

Komnouneutu Bwmict, % Mac.
Cag(PO4)2(CO5),(OH), 3,0—5,0
Cas(PO4)sF 27,0—29,0
CaCOs; 21,0—23,0
MgCO; 0,5—0,9
K;0Al,0;MgOCaOFe,0;-4Si0,6H,0 13,0—5,0
K,0,Na,0,Al,0;3:6S10, 0,8—1,0
NaAISiO4KAISiO4 1,9—2,1
Fe,(OH)eFe,0s 0,4—0,6

Si0, 26,0—28,0

MoxHa moGauuTH, 1110 OCHOBHUMH KOMIIOHEHTAMU CUPOBUHHU €
¢TopanaTuT, aine, Ha ajdb, Y HbOMY JOCUTh 0Oarato BaIHSIKy Ta
OKCHUJTy KPEMHIIO.



Texnomnoris a30THO-pochaTHUX T0OpUB 261

8.3. TexHoJioriyHa cxeMa NMpouecy po3KJIagaHHA
(pochar-riiayKoHITOBOI CHPOBUHH
HITPATHOK KHCJIOTOIO

[IpyHUMIIOBAa TEXHOJOTIYHA CX€Ma OJIep’KaHHS  HITpaTHO-
docdaTtHoro noo6puBa i3 hochar-rIaykoHITOBOro KoHreHTpaty Hoso-
AmMpociiBcbKkoro pojoBuia (puc. 8.6) CKIagaeTbCcsi 3 HACTYIHHX
cTafii:  poskiagaHHsi  ¢Goc(aT-rIayKoOHITOBOTO  KOHIIEHTpaTy
HITPATHOIO  KHUCJOTOW;  (uIbTpawis; HEWTpamizailiss HITPaTHO-
KUCIIOTHOI BUTSKKW; BHUIAPIOBAHHS, CYIIIHHS, BUBAaHTaXXCHHS Ta
3aBaHTaXCHHSI TOTOBOTO MPOAYKTY.

@ocdopur HNO
~U3 ['a3 amonisamii
I'a3 excTpakiii \4
r AR
l Ly | | | | | |
JOIF [ MO
6 7 8/ o Ilymema
Hepo3zunanmit "E‘ 1
3QTTIIIOK —+

Puc. 8.6. TexnonoriyHa cxema ofiep>kaHHs a30THoO-(hochopHoro qoOpuBa
13 Qocdar-rmaykoHITOBOro KoHLEHTpaTy HoBo-AMpOCIiIBCHKOrO pOJOBHINA:
1 — 3aBaHTaxXyBanbHUU OYHKep; 2 — €KCTpakTop; 3 — BIACTIMHUK; 4 —
OapabanHuil BakyyM-puibTp; 5 — Hacoc; 6 — HaKONMHMYyBaJlbHA €MHICTb;
7, 8, 9 — amoH13aTopu

docdar-rIayKOHITOBUH KOHIIEHTpAT 13 OyHKepa | HIHEKOBUM
JI03aTOPOM TMOJIAI0Th 0 PEAKTOpa 2, Kyau BogHo4ac nocrymae 56 %
HITpaTHa KucioTa npu Temnepatypi 55—60 °C, B HacmigoK 4oro
YTBOPIOETHCSI HITPATHOKHMCIIOTHA BUTSKKA, AKa JaJll HANPaBIISETHCS
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Ha MPOILIEC BULICHHS HEPO3UUHHOTO 3anuiiKy. [Iporiec 311iCHIOEThCS
CIIOYATKy B BiACTIMHUKY 3, po3urHHa (a3a 3 gKoro (y CHIBBIJ-
HomeHHi T : P =1 : 4,5) noctynae Ha 6apabaHHUil BakyyM- QuIbTp 4.
Hepo3unHHUM 3aMIIOK BiJBOJUTHCS 1 Jajl BUKOPUCTOBYETHCS B
AKOCTl OyaiBenbHMX MarepianiB. OCBITJIEHMI pO3YMH TOJAETHCS
HAacOCOM 5 y HaKONHW4YYyBaJbHY €MHICTh 6, 3BIIKM — Ha aMOHI3aIlilo
70 peakTopiB-aMOHi3aTopiB 7, 8,9, SKy MNPOBOJSTh Ta30MoAi0OHUM
amiakom. Ilo 1i 3aBepmienHto pH nynsnu 3poctae go 5,0—5,5 1 BoHa
niairpiBaeTbes naporo a0 130—140 °C.

B mporiieci aMmoH13a11ii 3 MyJIbIIM BUNApPOBYETHCS YaCTUHA BO/IH,
dKa TIOCTymae J0 BumapHoro amnapaty. Ilicis doro mysbma
HaIpaBJISIETLCSI HAa TPAHYIIOBAHHS 10 OapaOaHHOrO TpaHysTOpa-
cymapku (bI'C). Buxogsuu 3 BI'C mpoaykT eneBaTopoM CHpPSMO-
BYIOTb JI0 JBOXCHUTOBOrO TIpoxoTy. Dpakiio Oigsiie 4 MM
noApiOHIOIOTH 32 JOIMOMOTO0 APOOAPKH, MICHS SIKOI MaTepiajl 3HOBY
CIPSIMOBYIOTh Ha rpoXOT. YaCTUHKU pO3MIpoM MeHlIe 1 MM oaaroTh
y Burisial perypa no bI'C, a ToBapHy (pakiito, 110 MiCTUTh TPaHyJIn
po3mipoM |—4 MM, OXOJOIXKYIOTh MOBITPSIM y OapabaHHOMY
XOJIONWJIBHUKY 1 TPaHCIOPTEPOM MEpPElaloTh Ha CKJaJl TOTOBOTO
npoaAykTy. baratocTyneHeBuil mpolleCc aMOHi3aIlii a30TOKMCIOTHOI
BUTSIKKM JO3BOJIIE 3MEHIIUTU perporpaaamio P,0s, sxuil 1o6pe
3aCBOIOETHCS.

3anuTaHHs A caMolNepeBipKH

1. Ha3BiTh TOXWBHI €JIEMEHTH, 5Kl HEOOXIJHI pOCIUHAM Ta
TBApUHAM.

2. IlepeBaru 3aCTOCYBaHHS HITPATHOI KMCJIOTH 3aMICTh CylIb(dar-
HOI1 TIpY po3KiIagaHHI 301 1HeHOI Ha (hochOop CUPOBUHM.

3. [lpurapaiite, sKi peakxiiii JiexaTb B OCHOBI pO3KJIagaHHs (oc-
(OpUTIB HITPATHOIO KUCIIOTOIO.
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4. SIx1 QakTOpu BILIMBAIOTh HA CTYyNiHb BUiydeHHs P,Os HiTpaT-
HOIO KHCJIOTOIO?

5.3 4KUX PEYOBUH CKJIAJAETHCS TOTOBE a30THO-(pocdaTHE
100puBo 3 PochaT-riIayKoHITOBOTO KOHIIEHTpATY?

6. OxapakTepu3yuTe KIHETUYHY MOJIENIb MPOLIECY PO3KIagaHHs
dbocdaT-rIaykoHITOBOr0 KOHIIEHTPATy HITPATHOIO KUCJIOTOIO.

7. 3 SKUX CTaJil CKJIAIA€ThCsl TEXHOJOTIYHA CXeMa OJep KaHHS
HITpaTHO-(pochaTHOro 100pHBa 3 TOMILIKAMU?

8. 3 AKHX OCHOBHHUX PE€YOBHUH CKJIAJAEThCA CUPOBUHA JJISI OAEP-
aHHS HITpaTHO-PocdarHoro ao0puBa 13 docdar-riayko-
HITOBOT'O KOHIIeHTpaTy HoBo-AMpOCiiBCHKOT0 po1oBHIIa?
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9. KOHIANIIIOBAHHS, 3SbAI'AYEHHSA
TA BUKOPUCTAHHA HU3bKOKOHUEHTPOBAHUX
3A P,Os IPUPOJHUX ®OCDPATIB

9.1. 3arajabHi IOJIOKECHHSHA

1o 1990 poky BITUM3HSIHI XIMIYHI MiANPUEMCTBA 3 BUPOOHUIITBA
dochopBMICHUX J100pUB BUKOPUCTOBYBAJIM JBa BUAU (dochaTHOi
CUpOBUHU: XIOIHCHKUM amaTUTOBUM KOHIEHTpaT 3 Pociiicbkoi
®epepariii Ta iIMOOPTHY cyniepocdaTHy KucaoTy. [Ticas npunuHeHHs
iMnopty cymnepdochatHoi KUCIOTH €AuHUM BujaoMm GdocdaTHoi
CUPOBUHM IS YKpaiHM IIe ACSKUN Yac 3ajuIIaBcs POCIMCHKUIN
anaTuToOBUU KoHIeHTpaT (X101HChkoro Ta KoBIOpCHKOTro poJIOBHIN).
IIpote y 3B’s13Ky, MO-TepIie, 3 CYTTEBUM BUCHAKEHHSIM 3aIlaciB 1 CKO-
POUYCHHSM BUIOOYTKY LIMX BUCOKOsSIKICHUX (hocdariB Ta, mo-npyre, —
3 MPUYMHM 3HAYHOTO IiIBUINCHHS IiH Ha HUX (Oau3pko $ 4,7 3a 1 %
P,Os a6o $ 185 3a 1 T Ha xopmaoHi 3 Pociiicbkoi Deneparii) ixHii
IMIOPT MpUNUHUBCA. TpeTs o0cTaBUHA — BUCOKA BapTICTh (ocdop-
BMICHUX JOOpHWB Ha OCHOBI IMIIOPTOBAaHUX allaTUTIB MPHU3BOAUIIA JO
HEKOHKYPEHTOCIIPOMOKHOCTI ~ MEPIIMX Ha CBITOBOMY pHUHKY 1
(b1HAHCOBOI HEMOXJIMBOCTI iX 3aKYIIBJIl BITYU3HSHUMU CLILCHKUMU
arpapHUMH TOCIOAAPCTBAMH.

B uii cutyanii y HalWOIMXK4iil MEPCHEKTUBI €UHUM JIKEPEIOM
3a0e3neueHHss Ykpainu ¢docdatamMu 9 XIMIYHOI TEPEpOOKH €
dochoputoBi koHueHTpaTu [liBHIYHOI Adpuku 1 bauszskoro Cxony.
Jlo peui, med palioH € HAWOUIBII MOTYXHUM TOCTAYaJIbHUKOM
dbochoputiB — y CBITI MOPiYHO TepepoosieTbest 30 MIH. T MIBHIYHO-
adppuxkancekux ¢ochopuri. Baptictb 1 % P,0Os 3akopaoHHHX
dochopurie xonmBaeTses Bix 1,6 10 $ 1,75, a TpaHCTIOpTHI BHTpaTH
Ha iXHIO JOCTaBKY BOJHMM IIUIIXOM Yy JEKiJbKa pa3iB HWXKYl, HIK
TpaHCIIOPTYBaHHs anatutiB 3 Pociiicbkoi Denepariii.
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[ToctanoBa KabGinery MinictpiB Ykpainu Ne 80 Big 8 mrororo
1997 poxky mpo 3a0e3neyeHHs CLIbCHKOIO0 TOCIHOJapCTBa YKpaiHu
dbochopoBMicHUMHU JOOpUBAMHM HE TIJILKH CTUMYJIIOBajia MEPEOPIEH-
Tallll0 YKPAiHCHKUX MIAIPUEMCTB, K BUpoOsun docdaTHi 100prBa
3 POCIMCHKOTrO anaTtury, Ha apukaHChbKy (GOChHOPUTHY CHUPOBUHY, a i
OOYMOBJIIOE€ BHUPIIMIEHHS 3 YacoM IMUTAHHS 3aJIy4€HHS 10 BHKO-
PUCTaHHS y 3pOCTAalOUYMX MaclTadax BIACHUX Jkepen (ocdaTHoi
CUpOBUHM. BiamideHO, IO TEXHOJOTIYHI 3acajy BHUPILICHHS IlI€T
npoOieMu 0a3yrOTbCcsi Ha OJHAKOBUX Il Oyab-sikoi  (ocdaTHOl
CHPOBUHM MIPUHLMMAX 11 MIJATOTOBKH JJIs1 HACTYITHOIO BUKOPUCTAHHS.

JilicHo, mpakTU4HO BCl (pocdaTHl arpopyau, 1mo J100yBarOThCH,
HaBiTh HaiOaratm 3a P,Os;, Tpeba migmaBaTtu Tik abo 1HIIIMA
POMUCIIOBIM mepepoOili B TOBAapHI KOHIEHTPATH 13 3aJy4CHHSIM
PI3HOMAHITHUX METO/IIB IEPBUHHOTO KOHAUIIIFOBAaHHS Ta 30arayeHHs.

9.2. 30arauenns Oixnux gocdopuTtin

30arayeHHsl TPUPOJHOI CUPOBUHHM — 1€ CYKYIHICTh MOCIiI0B-
HUX OIepalliii, METOI SKUX € MiABUIIEHHA BMICTY B KOHIIEHTpATI
KOPUCHO1 (LIJIbOBOI) PEYOBUHU HUISIXOM BIJIIJIEHHS MYCTOI MOPOAH
(uutamy Tomio). Ilpum 30araueHHss MEXaHIYHUMH METOJIAaMHU CKJIaJl
MIHEpaJllB BUXIJIHOI CUPOBUHU HE 3MIHIOETHCA, BIIOYBAETHCA JIMILE
MEXaHIYHUN PO3MOILI ii IHIPEAIEHTIB.

Meroau 30araueHHsT MIHEPaJbHOI CHUPOBMHM M 1I MIATOTOBKA
nepea  pO3AUICHHSAM Ha  (pakiii IPYHTYIOTbCS Ha  PI3HUX
1HIUBITyaJlbHUX BJIACTUBOCTSX MIHEpANIB, a caMe IIiJbHOCTI
(rpaBiTamiitHi MeToau 30arayeHHs), MAarHiTHIM CHOPUHHSTIMBOCTI
(Mar"HiTHa cemaparis), €JEKTPUYHUX BJIACTUBOCTIX (€JIEeKTpUYHA
cemapailisi), HNpUpPOAHIA 1 HaOyTid (CTBOpPEHIM peareHTaMM)
3MouyBaHOCTI (uioTarlis 1 ¢uioTorpasiTailisi), paaloaKTUBHOCTI 1 CHJII
BUNPOMIHIOBAHHS  (PaJlOMETPUYHI METOAM), KOE(DIIIEHTI TepTs
(30araueHHs T1I0 TEpPTIO), MPYKHOCTI (MeToAM 30aradyeHHs 3a
PY>KHICTIO).
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[ToriepenHst MiATOTOBKA CUPOBUHU  (KOHJMIIIFOBAHHS)  JI0
30arayeHHs MOXE peasli3yBaTUCh MOAPIOHEHHSAM, CTUPAHHAM, HArpi-
BaHHSM, BUCYIITYBaHHSM TOIIIO.

3aJIe)KHO Bl  TEKCTYPHO-CTPYKTYPHHUX  OCOOJMBOCTEH 1
BJIACTUBOCTEN MiHepaliB (ochaTHUX arpopys 3aCTOCOBYIOTHCS Pi3HI
araparypHi pIIICHHS, pPEaKTaHTH Ta TEXHOJIOTIYHI pexumu. Ilpu
[IbOMY CJiJ BIJMITUTH, 110 BUHHUKAIOTh JOJATKOBI TPYAHOIIl TMPH
30arayeHHl came BITYM3HAHUX (OCHOPUTIB, TOMY HIO IXHS SKICTh
(OTKe 1 SIKICTh BIAMOBIHMX KOHIIEHTPATIB) HHUXKYa SKOCTI aHajo-
TIYHUX 33aKOPJIOHHUX (POCcPOpUTIB 1 KOHLEHTPATIB y 3B S3KY 3i
3HA4HO MEHIIUM BMicTOoM P,Os y arpopyiai.

9.3. MexaHivyHi Ta TepMiuHi MeToaH 30arayeHHs pocpopuris

B Vkpainy ekcnopTyroTbCsl, TOJOBHUM YMHOM, MIBHIYHO-a(pH-
KaHCBKI ochopuTHI KOoHLIEHTpaTu (3 Mapokko, Aikupy, TyHicy).

[IpyHUMNIOBY  TEXHOJIOTIYHY CcXemy 30aradyeHHsi OaraTtoi
nepBuHHOI nopoau (25—31 % P,0Os) arpopyaun Mapokko y paiioHi
M. XypuOra HaJiaHo Ha puc. 9.1.

barara INEPEHHHA

nopoaa
IIycta + 1 }
fopoia / Korac = 6 M
—f— L
(Kmac= 50 mm) l\
5 Kmac < 6 MM

Puc. 9.1. IlpyuHunnoBa TEXHOJIOTIYHA cXeMa 30arayeHHs 0araToi nepBHUH-
Hoi mopou (25—31 % P,0s) arpopynu Mapokko y paitoni m. Xypuora: 1, 7 —
IpoxoT; 2 — cymapka; 3 — HMKIOH; 4 — eleKTpoduIbTp; 5 — aUMOcCoc;
6 — numoBa TpyOa
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B Mapokko y paiioni M. Xypubra ekcIulyatyroTb ABi 30arauy-
BaJibH1 (paOpHUKU MOTYXKHICTIO OnMu3bKO 20 MIIH. T/pIK KOHILEHTpPATY.
Arpopyany Ha HUX 30aradyroTh JCKUIbKOMa criocobamu. 3 Oarartoi
nepBuHHOI mopogu (25—31 % P,0Os) mnpocitoBaHHSIM Ha CHUTax
po3mipom miMH 15—50 MM BiABOASATH Yy BiJBajd BEJWKI IIMaTKH
NOPOXHBOI (TIyCTOI) TOPOJAX, NIAPEHIITHUNA  MPOIYKT BOJOTICTIO
14—16 % cymarp 10 BosioroctTi 1,5 % 1 po3CiiOOTh Ha TpoxoTax
3 ciTkoro 6 MM. Knac +6 MM CKuUar0Th y BifjBasl, a — 6 MM, 1110 ¥ €
dbochopuraumM konnentparom (34—35 % P,0s), ckinamaroTh 1 TpaHc-
nopTyroTh 3anizHuiero (150 km) Ha cknaau M. Kacabmanku. buibin
O0igny cupoBuny (< 25 % P,0Os) npomuBatoth y OapabaHHHUX
CKpyOepax 1 Imcisi KOHTPOJBHOTO TIPOCIIOBaHHS, TPHUCTAAIHHOIO
3HEIUIAMJIIOBAaHHS B TIJIPOLMKIOHAX, 3HEBOJAHIOBAHHS Ha UEHTPHU-
dyrax 1 CylIKH OJepKyIOTh KOHLIEHTpaT (10 36 % P,05).

3 OaraToi NMEPBMHHOI MOPOAM BiAOKPEMIIIOIOTH Ha TPOXOTi |
nycTy nopoay, a kjiac > 50 MM NpsMyIOTh B CYIIWJIbHHUI OapabaH 2,
B SIKOMY BMICT BOJIOTM JOBOJAATH 70 2 % 1 pami 3HOBY Ha OapaOaH-
HOMY T'POXOTI 7 pO3AUIAIOTH 30araueHuil Martepiaia Ha kjac < 6 MM
1 kyac > 6 MM. /JIMMOBI ra3u micisi Cylapku 2 IPOXOAsITh OYUCTKY Bij
nuiy B UuKiIoHax 3 Ta enekrpoduibTpt 4. Ilicns 1uporo BOHH
BIJICMOKTYIOTBCS JIUMOCOCOM 5 B AUMOBY TpyOy 6. OCHOBHI
KamiTallbHI BUTPATH NPUNAJAI0Th Ha €IEKTPOPLIBT.

YacTuny arpopya cymarth 1 30aradyoTh 3HENUIIOBAHHAM Y BijI-
HEHTPOBO-LIMKIIOHHUX MOBITPSIHUX KiacudikaTopax (3,5 MIH. T/piK).
Tak 3BaHy «4opHy (TeMHYy) pyay» (TBepAy, HEOKHUCHEHY, 3
NiIBUIIIEHUM BMmicToM — 3—3,5 9% ByIJICBOJHIB) 30aradyyroThb
BUNAIIOBaHHAM mnipu Temmeparypi 1223 K (950 °C) B obeproBux
OapabanHuX neyax Ta B anapatax tuny KII («kumisaoroy» mapy).

Ha pyanuky FOcydii Ha 30arauyBasibHii GaOpulll MOTYKHICTIO
10 7 MIIH. T/piKk «Oiny (CBITIY) pyay» (M’sIKy BUBITPEHY 1 OKUCHEHY, 3
MajJuM BMICTOM OpPraHIYHUX JOMIIMIOK) 30arauyyroTh MPOCIOBAHHSM 1
CYIIIHHSIM 3a CXEMOI0, 1[0 € aHaJoriyHow XypuOriJCchKii, 3 ojaep-
*aHHAM KoHueHTpaty (32—33 % P,0s), sSky TpaHcnopTyloTh Yy
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M. Capu (70 kM) [Oms eKCropTy ¥ mHepepoOKH B EKCTpakIiiiHy
docdarny kucinory (EDPK). Ha pynnuky B ben-I'epup npuponnmii
dochopur mnoapiOHIOWTH 1 po3citoTh Mo 10 MM, a OTpUMaHUU
koHueHtpar 3 27 % P,0Os tpancnoprytioth y M. Cadi Ha XIMIYHHMA
koMiuiekc «Maroc Phoshor II», ne #oro mpomMuBarOTh CHOYATKY
MOPCBKOIO, a IIOTIM TIPICHOIO BOJOK Il BHUAAJICHHS XJOPUIIB.
[Tpomutuii npoaykt 3 31 % P,0Os 3neBoaHIOI0TH A0 18 % 1 cnpsamo-
BYIOTh Ha MOKpHUH 1tomen y BupoOHuTei EOK.

B Amxupt Ha mignpuemctBi «DJEBEL ONC», nHa Bumnamo-
BaJIbHIN 30arauyBanbHii padpuii noryxHicTio 800 THC. T/piK KOH-
nenrpary (33,4—34,4 % P,0s) TexHoJIOTiYHA cXeMa CKIaJa€eThesl 3
TPHOX OCHOBHUX orepariii: MIEPBUHHOTO IIPOMUBAHHS,
AeKapOOHI3allIMHOIO BUMAY 1 BTOPMHHOIO MPOMUBAHHS BUXIJHOTO
docdoputy. Horo croyarky HOAPIOHIOOTH Yy KOHYCHiHl 4w
MOJIOTKOBI# ApoOapkax 1 MpOCilOTh MO § MM, CKHJAIOYM Yy BijBal
KpynHi ¢pakmii 3 MiIBUIIEHUM BMICTOM JOJOMITY. 3aJIMIIOK
KPYIHICTIO — 8 MM BIATHPaIOTh 1 3HENUIaMmiioTh 1o 0,08 MM y
NyJbCYIOUMX KOJIOHAX, a MOTIM Ha JYrOBUX CUTaxX KIaCU(]IKYyIOTh IO
1,4 mMm. Kpynauii Marepian CKUAAOTh Yy BiABaj, a MOPOIYKT 3
dpakiiero — 1,4+0,08 mm, o mictuth ~ 29 % P,0s, 3HEBOIHIOIOTH
y TIAPOIMKIIOHAX 1 eHTpudyrax 10 Bosorocti 10 % Ta HanpaBiIsOTh
y BUIAJIIOBAJIbHI allapaTy.

Tepmiuny 00poOKy gocdary BeAyTh y TPUKAMEPHUX PEAKTOPAX
KIII. Mertoro 11i€1 omepaiiii € po3KkJiajiaHHs KapOoHaTiB (B OCHOBHOMY,
€HJOT€HHHUX), SIK1 PUCYTHI y cknaal ¢pochatHux crnoiayk. Pochoput
NOJAIOTh Y BEPXHIO KaMepy peaKTopa, Ji€ BiH BUCYIIYETHCS Ta
HarpiBaetbcsa B KIII go 533 K (260 °C) razamu, 1mo BIIXoIsTh 3
KaMepy BUIANy Kpi3b LHUKJIOH. 3 BEpXHHOI Kamepu ¢ochoput
JI03YIOTh y CEpPEIHI0 KaMepy BUNAy, JI€ CHAIIOEThCA cupa HadTa,
10 HaAXoAuTh uepe3 GopcyHku. DochopuT y Kamepl BUMaTy
3HAXOJUTHCS Y MCEBAO3PIIHKEHOMY cTaHl B cepeaHboMy 30 XBWIMH
npu temreparypi 1198 K (925 °C). [loBiTpst HaAXOaUTh NpU TEMIIE-
patypit 753 K (480 °C) xpi3p HmwxkHIO peuntky. Ilicns Bunmamy
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dochopUT HAAXOAUTH Y HUKHIO KaMEpy OXOJIOKEHHS, JI€ TaKOXK Yy
KII BigOyBaeTbcss TemiooOMiH Mix ¢dochartHuM MatepianoM i
MOBITPSIM, 1[0 HATHITAETHCS y KaMepy Bumainy. 3 KaMmepu
OXOJIOJKEHHS Ta 3 TrapA4oro LMKJIOHY BUMNAJeHU ¢ochoput
BUBAHTAXYEThCS y OaK perysbaTopa.

Btpara macu dochoputy npu Bumaii B pe3ysbTaTi BUITYYEHHS
CO, 1 BuKkuay nuiy ckianaae ~ 10 %.

Mera npyroro npoMHBaHHS — MOBHE a00 YaCTKOBE BUIIYUEHHS
3 BunajeHoro marepiany BanHa CaO, nepukiazy MgO, rnaybeputy
Na,Ca(S0O,),, rigpodimuty CaCl,, 1Mo yTBOPIOIOTHCS B Mpoleci
TepMiuHO1 00poOKHU. 10 omepario TpoBOAATh Y BOCBMH MOCII1IOBHO
pPO3TAIIOBAaHUX MYJIbCYIOUMX Oakax, Je W BiIOyBaeTbCs BiATHpPKA 1
nporutediiine npomuBaHHA (Qocdoputy. CycrneHsis 31 3pIIKEHUMHU
YaCcTKaMHM T1JPOKCUAY KJIBIIIO 3 TPOMUBHUX anapaTiB HaJIXOAUTh 0
kapOoHi3aTopa, KyAu MojarTh razu 31 BMictToM CO, 3 peakTopiB
Bunany. ['impokcun kanbiito pearye 3 CO, 1 TNEpEeTBOPIOETHCS B
kabIuT CaCO;3 y BUTJIAI MaJICHBKUX KPUCTATIB, SIKI BUAUISIOTH 1
ckuaaTh y BiaBain. docdopuroBuit koHueHTpaT (33—37 % P,0s)
3HEBOJHIOIOTh y TIIPOIMUKIOHAX 1 LeHTpudyrax, BHUCYIIYIOTH 1
B1/IBAHTQXKYIOTh Ha CKJIaJ.

Y Tynici (pation M. TI'adca) Ha mwsatu ¢daOpukax arpopyny
30arauyroTh NPOMHUBAHHAM 33 HACTYIHOIO TEXHOJIOTIYHOK CXEMOIO:
noApiOHEHHsI, mpocitoBaHHs 1o S5 (abo 2) MM, IpOMHUBAHHS APiOHOT
dpakiii B Oapabanax, 3HeNIIaMJIIOBaHHsA y AB1 ctaiii mo 0,07 mwm,
3HEBOJHEHHS Yy LIeHTpudyrax adbo (inbTpax, CymriHHA B OapadaHHUX
cymapkax. Kinueuit konuenrpat Mictutb 29—31 % P,0:s.

V Woppanii npuponni ¢ochoputy, 3anexHO Biy SMKOCTI,
JIOCTaBJISIIOTh a00 Ha 30aravyyBajibHI YCTaHOBKH, 400, MUHAIOUH 1X, Ha
CyIIWIbHI. 30aradyeHHsl 371MCHIOIOTh MOAPIOHEHHSAM, BiJCIFOBAaHHSIM
kjacy + 12 mm, penysbaiii€ro, IPOMUBAHHIM, KOHTPOJbHUM IPOCIIO-
BaHHSIM, JBOCTAJIMHMM 3HEUUIAMIIIOBAHHSM B T1IPOIMKIIOHAX,
3HEBOJHEHHSIM Ha LIEHTpU(Yyrax 1 BUCYIIyBaHHSIM 0 BOJOrocTi 2 %.
Kinnera npoayxkiiisi — koHueHtpat 3 33 % P,0s.
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B Cupii (pomosuma Kueitdic 1 Illapkie) dhochopur moapiod-
HIOIOTh 1 TTOCIJIOBHO PO3Cit0I0Th 110 ¢pakiisim 120, 40, 5 (abo 2) mm.
OpnepxaHuil TaKuM MPOCTUM c1oco0oM KoHieHTpat (29—31 % P,0s)
BUCYIIYIOTh 70 BoJiorocTi 1 % 1 BUBaHTaxyrOTh (4acTKOBO 1 0e3
BUCYIIYBaHHs) crioxkuBadyaM. OcoOJMBICTE CUPIHCBKOTO (ochopuT-
HOTO KOHILEHTpaTy € (K 1 TYHICBKOrO) BMICT HeOaXaHOro s
HACTYIHOI XIMIYHOT niepepodku xiopy (1o 0,2—0,24 %) npu 10CUTH
BUCOKOMY B1JICOTKY 3acBOIOBaHoro P,0s .

B Ceneram npupoani QocPoputu MNpoxoaiarb TEPMIUHY
00poOKy mpu Temmneparypax 773—873 K 3 HacTymHUM MOJpiOHIO-
BaHHSIM JI0 TOHKOro mnopomky. Opep:kaHuil KOHIIEHTpaT MICTHUTh
32—34 % P,0s B TomMy uncii B 3acBoroBaHiit hopmi 10 27 % P,0Os.

®docdaTtHo-KapOoHaTHY arpopyny Ipaky (poaoBuiie Akamar) 3
BmictoM 21 % P,0Os 30arauyioTh BUIIAJIOM 3 HACTYIHUM IMPOMMBAH-
HsMm 10 29— 30 % P,0:s.

Y CIIA ¢ochatHy NpPOMHUCIOBICTh 30CEPEIKEHO Yy IITaTax
®nopuna, IliBniuna Kapomina, Tennecci, Aitnaxo, Monrtana, IOta 1
Batiomunr (6mm3bko 85 % QocdartHoi cUpOBUHU BUIOOYBAETHCS Y
nepmux aBox mratax). [Ipupoani dochoputu (;koBHOBI, ochaTu-
30BaHl CJIaHlll, OJITOB1) 30arauyioTh Ha 35—40 mnianpueMcTBax
noTy>HicTio B 0,9 10 5 (B OCHOBHOMY, 2—3) MJIH. T/pIK KOHIIEH-
TpaTy. Arpopyay A00yBarOTh MiA3€MHHUM Ta BIJKPUTHUM CIIOCOOaMHU.
Bwmict P,Os y dochopurax pi3HMX pOJOBHUIL 1 y MEXKaX OJHOIO
POJIOBMILIA € MIHJIMBUM 1 3aJ€KUTh BiJ LIAPIB MOPOAH, SIKI MOXKYTh
OyTu mpeacraBieHl sk Oaratoto arpopyaow (32—36 % P,0s),
Tak 1 O1mHOO (8—24 % P,0s5) abo maiike MOPOKHBOK IOPOJIOIO
(1— 7 % P,0s).

[Ipu 30arauenHi >xoBHOBUX (ocdopurie CIIIA BigMUBaIOTH
BEJIMKI KOBHH, BUJUIAIOTH y BiJIBaj HUIaMu 1 (JIOTYIOTH MaTepial
METOJ0OM TIOABIMHOI (oTalii: Ha mepmiil cTaali aHIOHHOIO
(oTali€0 BIJOKPEMIIOIOTh Y MIHHUM TPOIYKT 4OpHOBUH (ocdar-
HUW KOHIIEHTpAT, 13 AKOTO Ha JIPYyriil cTajii KaTIOHHOIO (IoTali€ro
«BWJIYYaIOTh» y MIHHUN TPOJAYKT KBapuoBi micku. IIpu 30araueHHi
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«dopHUX (TeMHHX) (ochopuTIiB» mepeadavyaeThcsa 1€ W orneparlis
Bunaiy, npu 1073 K (800 °C). ¥V upoMmy BHUIAJAKY 3 arpopyiu, I1o
mictutb 18—24 % P,0s, ogepxytorh koHuentpatu 3 31—31,5 %
P,Os. OOMexylouuch TUIBKM MPOMHUBAHHAM 1 TMPOCIFOBAHHSM,
3 «O01MX (CBITIIMX)» arpopyl OTPUMYIOTh KOHIIEHTPATH, IO MICTSTh
~ 30 % P,0s. ®ochoputHy «pyay» 3 cepeasim BmictoMm 24 % P,Os
BUKOPUCTOBYIOTh TIpM  BHUPOOHHUIITBI  eJeMeHTapHOro docdopy
(B enekTponedax) 1 TepmiuHoi ¢ocharHoi kuciaotu. bimpmn Oarari
KOHILIGHTPATH MEepepoOsitoTh  XIMiYHMM 1uisixom B EOK i
(dochopoBMICHI MiHEpaJIbHI JOOpHUBA.

IIporiec 30aradyeHHsI arpopy/]l 3A1MCHIOETBbCS y Tpu cranii. Ha
nepiiii — OCHOBHiM (ioTallii moApiOHEHOI MOPOIU — OAECPKYIOTh
OPOMIKHUN KOHLIEHTPAT MPHU BIIJUJIEHHI OCHOBHOI MacH MOPOXXHBOI
nopoau («xBocTiB»). Ilicia BiJICTOIOBAaHHSA «XBOCTW» BIJKAUYIOTh y
XBOCTOCXOBHINE, a piAKy (a3y — 37IuB 31 3ryllyBaylB — BHUKO-
PUCTOBYIOTh AK OOOPOTHY BOAY Yy HACTYNHHMX CTaisfX MpOLECY.
[IpomixkHUIT KOHIEHTpAT OCHOBHOI (hIoTaIlli CIPSAMOBYIOTh Ha JIpYTy
CTaJlil0, Ky 3/1MCHIOIOTh 3a JOMOMOTOI aHIOHOAKTUBHUX 30MpadiB
(konekTopiB). 30igHINTA (pakiis NepuIoi CTajii MOBEPTAETHCS Ha
OCHOBHY (pJioTalrito, a 30arayeHa — 3a3Ha€ BTOPUHHOI'O OYHIICHHS 3
OJIEpKAHHSIM KOHIIEHTpATy 1 XBOCTIB, 110 CIPSIMOBYIOTHCS Ha TPETIO
CTajil0 — KaTioHHY ¢uoTalito. KoHeHTpaTu Apyroro ta TpeTbOoro
OUMILICHHS TICJS 3TryIyBaHHS (PUIbTPYIOTH 1 BUCYIIYIOTb.

Y Pociiicekiit  @epepariii  30araueHHs  ¢ochopuTiB  Ta
BUPOOHUIITBO (pochopuTHOrO OOPOIITHA 3 HUX MPOBOJUTHCS HA OCHOBI
KOBHOBUX (ocdoputiB €rop’iBcbkoro 1 B’sarceko-Kamcbkoro
ponoBuill  (MPOMUBAHHS  BHUXIJHOI  arpopyAd 3  HACTYNHUM
noapioHeHHsM), [lonmiHChKkOoro popoBuia (MpoMHUBaHHS 1 uioTa-
niiHe 30aradyeHHs), uepenamkoBux ¢ocdoputie KiHricencbkoro
ponoBuia (moapiOHeHHsA 1 duortaliiHe 30aradyeHHs). Jlo peui,
yepenaiikoBi GocpopUTH HalleKaTh 10 arpopy/l, 110 HaHOUIbII JIETKO
30arayyroThCs.
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Xi01HCBKUM ~ amaTUT IS  BUPOOHHUIITBA  arpOTEXHIYHOTO
OOpoIliIHa, 3BICHO, HE 3aJIy4al0Th — (PTOpANaTUT MArMaTUYHOTO MOXO-
JDKCHHSI TIPaKTUYHO HE PO3UMHSETHCA Yy TPYHTOBUX po3duuHax. Ta
HEMae B3arajl CEHCYy TMEepeBOAUTH 10 abo 1HIIYy SKICHY
(1711 BUpOOHUIITBA KOHIEHTPOBAHOI (POCPOPOBMICHOT MHPOIYKIIIQ)
CUPOBHUHY Yy CTaH Masioe(heKTUBHOro (hochaTHOro OOpPOIIIHA.

Hait61iab111 po3MOBCIOKEHOIO € CIPOIEHa CXeMa BUPOOHUIITBA
dbochopurHoro 6opoiirHa nmoapiOHeHHIM (puc. 9.2), sKa 3BOJIUTHCS /10
HACTYIIHUX OIEpalliii: MonepeaHe KpymHE MNOJAPIOHIOBAHHS MHUTOI
arpopyld B MOJIOTKOBMX a00 WIOKOBUX JpoOapkax; CYIIIHHS
dochopury B 00€epTOBUX MNpsIMOTEUIMHMX OapabaHax JUMOBUMU
razamu (ripu 823— 1023 K) no 3anuirkoBoi BosiorocTi 01u3bsko 2 %.

*11
ﬁ [ *=

1 >l 7 8 9
10

MurTuit 9 N
docdoput

Puc. 9.2. Texnonoriuyna cxema ojepxkanHsi pocopurHoro OopoiiHa 3a
CIIPOILIEHOI TexHoJoriero:1 — OapabanHa cymapka; 2, 10 — nukioH; 3 —
enekrpodineTp; 4 — amMococ; 5 — nuMoBa TpyOa; 6 — ekcraycrep; 7 —
MOJIOTKOBa Apobapka; 8 — KyJbKOBHHA MIJIHMH, 9 — TOBITpSHUHN cemaparop;
10 — mwmkinon; 11 — pykaBHuil ¢ueTp; 12 — cunocHi Oamtu st docdo-
pPUTHOTrO OOpOIIHA

HactynHe cepenne nmoapiOHeHHs (Y BaJKOBUX a00 MOJIOTKOBHUX
npobapkax) 1 ApiOHUM momen (B KyJIbKOBUX a00 KUIBIIEBUX MIIMHAX).
[Tomenenuit matepial BIJOKPEMIIIOIOTh B IOBITPSHUX cemapaTopax
B1Jl KpyIIHUX (DpaKkiii, Kl HOBEPTAIOTh HA MOIPIOHEHHS.

CyMCBbKUM  J€p>KaBHUM  HAyKOBO-AOCJIJHHM  IHCTUTYTOM
MIHEpaJIbHUX JIOOpUB 1 MIICMEHTIB pPO3pO0JEHI TEXHIYHI YMOBH
TY V¥V 24.1-14005076-065-2003 «Dochoputu 3akopaoHHI» (Tad. 9.1).
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Tabauys 9.1. Texniuni BuMoru 10 3akopaoHHux ¢ocdopuriB, 10
IMIIOPTYIOTBCH B Y KpaiHy

. . Hopma i mapox

Ha3Ba moka3HuKa 1 OJJUHUIIS BUMIPIOBaHHS A 5 B
MacoBa yactka 3araqbHuX (pocdaTiB B mepepaxyHKy

33 29 25
Ha P,0O5 54, %, HE MEHIIIE
Bignomenus macoBoi 4acTKu PrOs 55cs 10 MACOBOI

60 60 60
qacTKH P,Os5 44, %, HE MEHIIIE
MacoBa yactka MgO, %, He Ounplie 1,3 1,7 3
MacoBa yacTka CyMu KHCJIOTOPO3YMHHUX
noyropHux okcuaiB R,03(Fe,05;+AlL03), %, 1 1 3
He OLIbIIe
MacoBa yactka cynbdiHoi cipku, %, He OLIbIIE 0,2 0,2 0,5
MacoBa yactka xjopuaiB y nepepaxynky Ha Cl, %, 0.1 0.25
He Olble ’ ’
Macosa yactka CO,, %, He OLIbIIe 1,5 6 7
Macosa yactka BojaH, %, HE OUIbIIIE 1,5 1,5 1,5
MacoBa yacTka KaaMiro™, MI/KT, HE OLIbIIIE 18 18 18
MacoBa yacTKa CBHHIIO*, MI/KT, HE OLIbIIIE 15 15 15
MacoBa yactka apceny®, Mr/kr, He OuIbIIe 12 12 12
['panynomMeTpuuHM CKIaa: TpaHysl po3MipoM
ouibme 5 MM, % BIJIC. BIJIC. | BIJC.
ouieme 1 MM, %, He OLIbIIIE 5 5 5
menmre 0,1 mMm, %, HE OLIbIIE 10 10 10
E(l)e'KTI/IBHa.l MUTOMA AKTHBHICTb IPUPOJTHAX 1850 1850 | 1850
pamionykiiaiB, bk/kr, He OubLIe

* Kagmiit 3Haxoauthesi y dochoputax y dopmi CdCOs, CdS, Cd3(POs),;, cBuHEenb —
y BUrIsAl MiHepaniB: raneHity PbS, unepycity PbCOs; 1 cBunmio ¢ocharHokuciaoro
tpusamimenoro Pbs3(PO4),; Apcen mictuthesa y Burisial apceny (I1) cynbdiny — peansrapy
AsS 1 aypunirmenty 4] As;Ss].

IcHye nmekinbka cneniaibHUX Croco0iB 30aradueHHs (GochopuTis
3 METOI0 3MEHILEHHS BMICTY y (HocHOpUTHOMY OOpOIIHI MIKIJITUBUX
nomimok. Tak, myng 30aradyeHHs 3a1i30BMICHUX (OCHOPUTHUX MOPIT
BUKOPUCTOBYIOTh MarHiTHy cenapamito. Ilopsng 3 duorartiero,
JUIS BUAUICHHS 3  TMOPOAM  JOMIIMIOK 1HOAI  BUKOPHUCTOBYIOTH
rpaBiTalliHI METOAM, HANPUKIAA PO3AUICHHS MIHEPAIIB Y BAXKKUX
CYCIEH315X TOUIO.
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HonenaBHa B VYkpaiHi (pocPopuTHy CUPOBUHY B3arajil He
BUJ1I00yBaJM, 32 BUHATKOM OJIU3bKO 200 THUC. T MOMYTHOTO OJIEP>KaHHS
Ha 3ami3opyaHux komOiHatax (Kamumi-bypyHcebkomy B pailoHi
M. Kepu Ta iH.). ¥ 1999 p. po3nodyaTo MpOMHCIIOBY €KCILTyaTallito
KapniBcekoro  pomoBuina 3  mnepepoOkoro  (ochoputy  Ha
30arauyBasibHIM (pabpuii ¥ oxepxkanHsM (QocdaTtHOoro 100pHUBa
«arpodocka». dDochopoBmicHa nopoja KapmiBckkoro pojoBuila
HAJIEXUTh 10 GOChHOPUT-TIAYKOHITOBOTO TUIY. 30araueHHs arpopyau
3MIACHIOETBCS 3@ CTaJIAMU 3HEILJIAMIIIOBAHHSA, EJIEKTPUYHOI 1
MarHiTHOI cemnapaiii. Buxig oOcHOBHOro mnpoaykty — ¢dochopur-
INIAYKOHITOBOTO KOHIlEHTpatry — jocsirae 28—30 %, a BuxiA
dochopy 10 kiHLeBOro KoHIUEeHTpaTy — 73—74 %. KonueHrtpaiiis
P,0s,.r. B ocTanHbOMY — 15,3—15,5 %, B T.4. 65113bK0 13 % P;Os;5¢5.
['maykomnit 4[(K,Na)(Al, Fe’", Mg),(Al, Si)s0;0(OH),] — ckiagumuii
TAPOKCUAATIOMOCUIIIKAT — 11€ KOPUCHUW KOMIIOHEHT KOHIIEHTpATYy,
JHKEPEIIo TTOKUBHOTO ISl POCIUH Kaiio.

JloNaTKOBUMH JTOCTITHUMU BUIPOOYBAHHSIMHU JTOBEJEHO, IO
TEXHOJIOT1YHI TOKa3HUKM 30aradeHHs arpopyau KapmiBcbKoro
pONOBMINIA  MOXHA  NOKpPAlIUTH  HArpiBaHHSAM  MEPBUHHOTO
koHreHntpaty ao 573—723 K (300—450 °C), BwIy4eHHSIM 3 KOH-
nentpary dpakiii 0,315—1,0 mm ado — 0,063 mMm. B octanHbOMY
BapiaHTI MOKHA MABUIIUTA BMICT P,Os.,. 10 17 % mpu 93,5 %
P2053aCB.

OnHuM 3 MPOCTUX METOAIB  MiJABUILECHHS  E€KOHOMIYHOI
e(EeKTUBHOCTI 3acTOoCyBaHHS (ocPopuTiB € iX TOHKOAMCHEPCHE
noapioHenus. Tak, y ®PH BupoOsitors 13 pochopuTiB OOpOIIHO
«I'inepdoc», BIAMIHHOIO PHUCOI0 SIKOTO € BHUCOKHMH  CTYIiHb
po3smemoBanHss — Ha 70—90 % < 0,063 mm. Tonkuid po3mip
OPU3BOJIUTh 10 30UIBIIEHHA MUTOMOI TOBEpXHI (POCHOPUTHOTO
OopomiHa, 10 OOYMOBJIIOE 3POCTAHHS PO3YMHHOCTI 1 TMOKUBHOI
edekTuBHOCTI n00puBa. B3arani yTrouyHeHo, 1O Jisi BUPOOHUIITBA
dbochoputHOoro OOpOIIIHA palliOHATBLHO BUKOPUCTOBYBATH JIUIIE TI
dochopurtu, siki Mmarotb He MeHiie 30 % P,0Os, pozunnHoro B 2 %



KonauiiiroBanus, 30araueHHs Ta BAKOpUcTaHHs pocdatiB 275

JIMMOHHIN KMCJIOTI. 3 METOIO MIABUILEHHS IMOXUBHUX BJIIACTUBOCTEH
dbochoputHOro OOpoIllIHa PEKOMEHIYETHCS MTPOBOIUTH TPAHYIIALIIO 3
OyIb-SIKUM IHIIMM a30TOBMICHUM B'SDKy4yuM J100puBOM (KapOamin
tomio). ITogione OopomHo «I'pandoc» Bunyckaerbcsi BAT «Cymu-
XIMIIpOMY» 1 TIpU 0€3MOCEPETHLOMY BHECEHH1 B KUCII1 IPYHTH BUSIBJISIE
JOCUTh BUCOKY arpOXiMi4HYy aKTUBHICTb.

30UbIIUTH  €EKTUBHICTh TOHKOMOAPIOHEHUX  (ochopuTiB
TaK0X MOYKHA IISIXOM 1X akTuBallli po3rupanusm. [Ipu oMy Bi0y-
BaeTbCsl Aeopmallisi KpUCTAIB, YaCTKOBE PO3UMHEHHS 1 «PO3PHUBY»
MDKATOMHUX 3B'SI3KiB 1, IK HACJIIJI0K, MiABUINYEThCS 10 90 % rmMoHHa
1 nuTpatHa po3unHHICTh P,0s. Takum umnom, 50—70 % P,0Os crae
OUTPATHOPO3UMHHUM, IO JIO3BOJIAE 3aCTOCOBYBAaTH AKTHMBOBaHI
arpopy/id Ha IpyHTax yCIX THIIIB.

«bigHD» yKpaiHChKI  (POCHOPUTH 3E€PHUCTOIO THUIY MAKOTh
JOCUTh BUCOKHUU BMICT Pocdopy, SKHUM 3aCBOIOETHCS y MiHEpaiax-
HOCISIX.

JIns HUX pEeKOMEHJ0BaHa HACTyIHA CHOpOLIEHAa cxema 30ara-
YEHHsI: JIC3IHTErpaiis — 3HENUIAaMJIIOBAHHS — CYIIIHHA —
CJIEKTpUYHA Ta MarHiTHa cemnapailis. Y pe3yibTari Oylie OTpUMaHO
TPU TPOJIYKTU: KOHIIEHTPAT, «XBOCTH» €JIEKTPOMArHITHOI cemnapaiiii,
IIaMu rpaBiTarfii.

3aJIe’)KHO BiJ MIMOWHM 3aJsiTaHHS arpopyad MOXE YTBOPUTHCH
JBa TUMHU KOHUEHTPATy: NEPBUHHOIO 1 TIMOOKOro 30aradyeHHs.
[lepmuii BUHMKAE MPU 3HEIIAMIIIOBAHHI 1 XapaKTEPU3YETHCS BMICTOM
P,Os Big 4,5 no 10,5 % npu BuiydeHH1 Moro 3 BuxigHoi ¢ocdopo-
BMICHOI CUpOBHHHU Ha 93—96 %. 3HenuIaMmItoBaHHSIM 3 BUX1JHOI MO-
pOIM BUBOASATHCA, TOJOBHUM YMHOM, IUCIIEPCHI CHOMYKH KaJbI[IO Ta
[JIMHUCTI YaCTUHKHW, JapMa 10 OJHOYACHO 3 HUMH JO MUIaMy
NOTPAIUISIIOTE ¥ quctiepcHl gocdatu 1 kBapil. [IepBUHHI KOHIIEHTPATH
3HAYHOIO MIPOKO YCHAAKOBYIOTh MIHEPAJIBHUM CKJIaJl BUX1JTHOI TOPOJIH.

VY KiHIIEBOMY KOHIEHTpAaTI 3epHUCTUX (hoc]aTiB MICTUTHCS BKE
Bin 15 nmo 17,5 % P,Os mpu 3HMKEHHI TOKa3HUKA BUIYYEHHS
dochopy (65—80 %). Konuenrtpatu 11i€i crajaii 30aradyeHHs BxkKe
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CYTTE€BO BIJPI3HIIOTHCS 3a CKJIAAOM B MpUpoIHUX (ocdopuTis,
JSIKyroud IoMiHyBaHHIO B HUX (10 100 %) dhocopuTiB 1 riaayKoHITYy.

BiTunznsHi xoBHOBI Qocdoputu (PaTHiBchke, Kpoieselbke,
OcuKiBCbKE POJIOBUILA Ta iH.) MPU BUCOKOMY BMICTI KapOOHATIB,
S10,, Fe,03;+Al,03(R,05) parioHanbHO 30arauyBaTvl IpaBiTalliiHUM
KOHIICHTPYBAHHSM, KHUCJIOTHOK OOpPOOKOI0 KOHIIEHTPATIB 3 IMOJaJIb-
UM BUAUICHHSIM Hepo3unHHOro SiO, (3okpema, ¢ochoputu
PaTtHiBChKOrO pojoBUINIa) ab0 TMOMNepeaHiM JekapOOoHa3aliitHUM
BunajoM i BiauiamyBaHHsM CaO (ocukiBcbKi hochoputn).

AHani3 (QI3UKO-TEXHIYHUX 1 TEXHOJIOTIYHUX XapaKTEPUCTHUK
BITUM3HSAHUX (OC(hATHUX, & TAKOXK KaJIIEBMICHUX MOJIMiHEpAIbHUX
pyn Ilpukapnartsd, piI3HOMaHITHICTh I1XHBOTO CKJIaay, HEBHCOKI
TEXHIYH1, TEXHOJIOT1YHI MOKA3HUKU ICHYIOUMX MEXaHIYHHUX METOMIIB 1
npuiioMiB 30aradyeHHs Ta MepepoOKH I1i€l YKPaiHCbKOT CUPOBUHU NPU
cripobax ojepkaTH Ha 11 OCHOBI OUIbII SIKICHY MPOIYKIIiIO
O0OYMOBJIIOIOTh MOIIYK HOBUX, €()EKTUBHUX TEXHOJOTIN 1i 3a7Ty4EHHS
0 KOPHCHOTO BHUKOpUCTaHHS. llepcneKTMBHUMHM B IbOMY ILIaHI
NPEACTABISAIOTHCS TEPMIUHI METOIH.

ExciepyMeHTanbHUMH JTOCTIIPKEHHSMUA JTOBEJECHO, 110 TEPMO-
o0poOka npu temneparypax 1373—1473 K (1100—1200 °C) cymimri
yKpaiHChbKuX (¢ochoputiB omHoro 3 ponaosuil (KomuTKiHCHKOTO,
ParniBcbkoro, HesBucbkoro Tta 1H.) 1 Ccyab(aTHUX MiHEpaIiB
[Ipukapnarts  (;anroeinity  K,SO,4- 2MgSO,,  Kamimarsesii:
K;SO4 - 2MgSO4+xkainit  KCl - MgSO, - 3H,O,  BakKOpPO3UYMHHOI
YaCTUHU KaJIWHUX Py TOIIO) A€ 3MOTY OJIEpPKYBAaTU 3 LUX IIUXT
dbochopHo-KaniiiHI 100puBa 3 BUCOKUM BMICTOM IOXHBHUX PEYOBUH
(46—55 %). Uumana vactka (Big 62 1o 82 %) dbochopy npu npomy
KOHBEPTYE 3 HEPO3YMHHOI (POPMU y PO3UHMHHY (BMICT PO3UMHHOTO
P,0Os B Tepmodocdati nocsrae 20—35 %).

BusiBnieHo, 110 pailioHaJIbHUM € HAacTYNHE CHIBBIIHOIICHHS Y
BUXIJTHUM MXTi: QocdaT: kanmiiiHa pyna ado KaliMar"esis: KOKC SIK
1:06:0:2.
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9.4. XiMiuHi MeTOaH 30arayeHHs NPUPOIHUX (pocPopuUTiB

XiMiyHe 30aradyeHHsl € OJHUM 3 BUIB TEXHOJIOTIYHUX ITPOIIECIB,
CHpSIMOBaHMX Ha mifBuieHHs BMicTy P,Os y ¢docdarax 3a paxyHok
BWJIYYCHHS 3 HUX THUX YW IHIIUX e€JIeMEeHTIB abo cnoiyk. Tak,
HaIpUKJIaa, MIKpo3epHUCTI (ochoputu OaceliniB Kaparay 1, yact-
koBo, Yinicalt (Ka3zaxcraHn), a Takoxx GocHOpUTH ACTKUX YKPATHCHKUX
POJOBHII € BaXKO30arauyBaHMMHM MEXaHIYHUMH CIOCOOaMH uepe3
TOHKE MPOPOCTaHHS MiHepaniB. To0To Taki (ochoputu MiCTIATh
neaiToMopdHi BKItOUYeHHS KapOoHaTHUX (B T.4. MgCO3), CuIiuIHUX
Ta IHIIUX KOMIIOHEHTIB, CIOJy4YeHuX 3 (ocdaTroM pisHUMH (HopMaMU
3B's3KiB (memiTu (Bia rpeu. pelos — riMHa) — yJaMKOBI TipHUYI
MOPOJIH, 110 CKJIAJA0THCS OlIbIe, aHik Ha 50 % 3 4aCTUHOK MEHIIMX
3a 0,01 mm). Tomy HaBiTh npu ayxe ToHKomy nomeni (0,15 mm) He
JOCSITAETHCSL IOCTATHBO MOBHE PO3KPUTTS MOJIMIHEPATbHUX 3aB’sI3-
KiB, 1110 MEPEUIKOKAE OJIEPHKAHHIO MOHOMIHEPAIbHUX (PPaKIIiil.

B Toi1 ke yac mepepoOka 3HEMAarHEHUWX BHCOKOMAarHe3iaJlbHUX
dbochoputiB TpaaUIiiHUMM KUCIOTHUMHU METOJAAMU Ma€ 3Ha4HI
TPYJIHOIII 1 HABITh 1HO/1 HEMOKJIMBA — HEMPUITYCTUMO 3MEHIITY€EThCS
KOe(DII[i€EHT KUCIOTHOTO po3KiiaganHsd, a oTpumany EDK nHeMoximBo
ynaproBati A0 KoHueHTpaiii 50 % P,Os 1 Bumie. Y 3B'SI3Ky 3 UM
CroXkuBavi-epepoOHuK  (pocPaTHOI  CUPOBHUHU  NPEn'sIBISIOTH
BUpOOHUKaM (pochaTHUX KOHIIEHTPATIB JIOCUTh >KOPCTKI OOMEKEHHS
3a BMICTOM MgO — 111 BUCOKOCOPTHUX (pocoputiB He Oiblie
0,7%. Jlo peul, imMnoptoBaHli B YKpaiHy cCepel3eMHOMOPCHKI
dbochopuTHI KOHIIEHTpATU MIiCTATh 3abarato MgO — 1,3—1,7 % .

3 anpoOoBaHMX CHOCOOIB  3HEMAarHeHHs  PocPHOPUTHUX
KOHIIGHTPATIB 3aCIyTOBY€ YBaru TEXHOJIOTis 00poOku (ochopuTis
CIa0KMMHU pO3UYMHAMHM CYyJib(aTHOI a00 HITPATHOI KHUCIOT, CipyacTUM
razoM (SO,), xnopom. IIpu HeBenukiil KUCIOTHOCTI piakoi (a3u
cycnensiit (pH = 2—4,5) mBuakicTs po3kiaay kapOOHATIB KaJbIIIO i
MarHilo CyTT€BO BHIIA, HIXK ocdaTtiB. [Ipy npboMy Mae micue aeske
PO3KPUTTS. MIHEPAJIB 1 MICHS MOAULY MPOAYKTY PO3KIaJaHHS Ha
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PO3YMH, 110 MICTUTh CIIOJYKH MarHito (IepelaeThcsl Ha yTUII3allilo),
1Ha 30arayeHuil 3HeMarHeHuii Qocdopur. OcTaHHI ePEKTUBHO
30aradyeTbCcsi TpaBITAIIMHUMUA W QuioTaliiHUMU croco0amMu  3a
PaxyHOK BUIUICHHSI «PO3KPUTUX» 3 MiHEpaliB peuoBuH (SiO; Ta iH.),
0 HE PO3YMHIOIOTHCS MPU KHUCIOTHIM 00poOmi. XimMidHI METOAH
30aradyeHHs JA03BOJISIOTH 3ayUYUTH O BUPOOHUIITBA HEMPHUIATHI JJIS
OpsIMOi  KUCJIOTHOI MEpEepOOKM BHCOKOMAarHe3iaibHl —amaTtuth i
dbochopuru, B sskux BigHoiieHHss MgO: P,Os nocsirae 30—40 %.

B Toii ke wyac #AK cyab(aTHO-, TaK HITPATHOKUCIOTHE
3HEMarHiueHHs HE M030aBJICHEC TEXHOJOINYHUX HEAOIKIB. Tak,
CyJb(PATHOKUCIOTHOIO OOpOOKOI0, TpU 30UIbIIEHHI B (PochaTHOMY
koHieHntpati P,Os HaBiTh 10 28,5—29,6 %, BMicT MgO nyke Baxko
3MEHIIUTH 10 pernaMeHTHux 0,7 % 1 Hmkue. Yepe3 TpynHoul B
peamizaiii  ¢GuUIbTpalii 1 MNPOMUBAHHS BHUIUICHUN 3HEMarHEHU
HITPATHOKUCIIOTHUM  CHOCOOOM  KOHIEHTpPAT MICTUTh  3HAa4yHYy
KUIBKICTh JOMIIIOK HITPATiB, SIKI HEraTUBHO MPOSBIAIOTH ceOe MIpH
nepepoOil koHueHTpary B E@OK. IIpore HITpaTHOKUCIOTHUNA PO3KIIA
MOKe OyTH €PEeKTHUBHUM MPH 3aTyYEHHI J0 MEepepoOKH, K MPUKIIA]I,
anaTUT-1JIbMEHITOBUX CTPEMHUTOPOJACHKUX PYJl 3 BUJUICHHSIM THUTaHO-
BOIO KOHIEHTpPATy, UIHUPKOHIIO, CTPOHIIO, PiJKICHO3EMEIbHUX
€JIEMEHTIB.

XimiyHe 30arayeHHd (GocHOpUTIB 3 BEIUMKUM  BMICTOM
KapOOHATIB JOCUTh €(QEKTUBHO 3IIMCHIOETHCA 1 LUPKYIIOIOUYUM
PO3UYMHOM aMoOHiN cynbdary, 10 SKOTO J0Jar0ThCs CylibdaTHa 1
¢docdarHa KUCIOTH (3 HOpMaMH, pO3paxoBaHUMHU Ha 3B's3yBaHHA CaO
B CaSO, 1 MgO — vy Bunsial moHomarHiidocdary). Ilpornecu
XIMIYHOTO 30aradyeHHsi JOILJIBHO KOMOIHYBaTH 3 MEXaHIYHUMHU
MeTonamMu  30araueHHsi (ocopuTiIB  Ta IXHBOIO  HACTYITHOIO
nepepooKo0 y Jo0puBa — 1€ HAJACTh MOKJIMBICTh MOKPAIIUTH
AKICTh NPOAYKIIIi, yTUII3yBaTH KOPUCHI KOMIIOHEHTH, 110 TapaJIeIbHO
BWJIYYalOThCS B IIMKJII 30aradyeHHs (HaNpHKJaJ, CIOJYKH MAarHir) i
3amo0IrTH  CKUJAHHIO KUCIUX BiaxoxiB. IlokazoBuil mpukian
peajizaliii [[bOro MPUHITMITY — TEXHOJIOT1s 100puBa — cynepdocy.
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3anuTaHHs A caMolNepeBipKH

1. IlpyuvHK TPUNMHEHHS MOCTayaHHS B YKpaiHy X10IHCHKOIO
anaTury.

2. 3BiaKu B YKpaiHy 3aB03Th PocaTHy CUPOBUHY B TaHWI Yac?

3. Yomy ¢ocdatHy cupoBHHY HEOOX1JHO MiJJaBaTH 30aradeH-
HIO Ta KOHIUI[IFOBAHHIO?

4. Slkum ynHOM 30arauyroTh (HochHOpPUTH 3a KOPIOHOM?

5. Ilpurapgaiite BUMOTH J10 3aKOPJOHHUX (POCPOPUTIB, IO IMITOp-
TYIOTbCS B YKpainy.

6. SIkum unHOM 30arauytoTh k0BHEBI (hocoputu B CIIIA?

7. o sBisie cobor0 cxeMa BUpOOHULITBA (POCHOPUTHOrO OOPOIITHA
3a CHPOUIEHOIO TEXHOJIOTIE?

8. CyTHICTh aKTHUBAllll TOHKOAUCTIEPCHUX (HOoCcPOpHUTIB.

9. SIki cyvacH1 1oOprBa BUPOOJISIOTECA Ha YKpaiHi 1 CBITI?

10. Ckinbku BUIIB KalmiitHux 100puB Bam Bijgomo?

11. Ckinbku BU/IIB KOMIUIEKCHUX 100puB Bam BijioM0?
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10. TEXHOJIOI'TA CYIHEP®OCY TA ITIPAH®OCY

Cynepdhoc — HoBuM THH QocdhaTHOro A00puUBa TpPUBAIOI
(mposionroBanoi) fii. [le xiMiuyHO 30arayeHe 1 aKkTHBOBAHE KUCIOTaMU
dbochoputHe OopoIIHO, Jie y BUX1aHIM cupoBuHi P,Os 3HaXoauThCs y
Ba)KKO3aCBOIOBaHIM opMi 1 TOMYy y «CHUPOMY» CTaHl OOpOLIHO HE
npuaaTHE AJid MPSIMOT0 BUKOPUCTAHHS Y IKOCTI JOOpUBA.

Cynepdoc Moxe MICTUTH (B 3aJIEKHOCTI BiJ BHUXIJHOIO
dochopury) Bix 35 g0 40 % P,0Os, 3 Hux 19—25 % P,0s y Bomo-
po3uuHHIN (opMi. 3a €PEeKTUBHICTIO BIH PIBHOLIHHHUI MOABIMHOMY
cynepdocdary, Burpatu x kuciaot Ha 1 T P,Os B cynepdoci (1—1,4 1
H,S0,410,33— 0,36 T P,O5 pocdatHoi KUCI0TH) y 2 pa3u MEHIIII.

TexHosorist oaepkaHHsi cyrnepdocy nepeadayae MiIKUCICHHS
BOJIHOI cycrneH3ii (hocPopuTHOTO OOpoIlIHA HEBEJIMKOI KUIbKICTIO
cynbdatHoi kuciaotu (adbo razomomionum SO,). Ilpu pH<4
MOYMHAIOTh PO3KJIAJATUCh KapOOHATH (JOJOMIT, KaJbIIUT) IIpHU
pH <2,5 — dochatu. OTxe, peryato0un KUCIOTHICTh CEPEIOBUIIA,
MOXKHa 3a0€3MEeUUTH MEePEXiJl y PO3UYUH TUIbKKM HEBEJIMKOI KUIBKOCTI
P,Os, exBiBasieHTHOI BMicTy MarHio. CynbdpaTHa KHCIIOTa, IO
BUKOPUCTOBYEThCS i1 30araueHHst docoputy, HEUTpadizyeThcs
ionamu Ca”" (3 HOMOMITY i KajlbIUTY) i EPETBOPIOETHCS B HEBEIHKY
kinbkicTe CaSQy, sSKuM BIIAUIAETbCS BiAg piakoi ¢asu pasoMm 3
dbochopurom 1 Moke OYTM BWIYYEHHM 3 HBOTO KaTIOHHOKO
¢oTamiero. 3akiI04H1 onepailii oaep:;kaHHsa cynepdocy — J10AaTKOBa
akTuBalisa ¢ocdopurHoro OopoimHa 3MOYyBaHHSIM Horo E®K,
IpaHyJIOBAaHHS Ta CYIIIHHS.

Po3unH, 110 yTBOPIOETbCS TP  XIMIYHOMY 30aradyeHHi
docdopury i micturs iomm Mg> i HPO,”, amoHi3yroTh s
ocapkeHHs1 MarHiiamoHiipochary NH;MgPO, - H,O, sakuii, y cBoro
4yepry, € MIHHUM LIUTPATHOPO3UMHHUM J00puBOM. [Iporec peanizy-
€TbCS B 3aMKHEHOMY BOJIOOOITOBOMY ITMKJII — KHCJII BOAM 31
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3ryllyBadya CYCIEH311 Micis —omepaiii XiMIYHOro 30aradyeHHs
MOBEPTAOTHCS y Mpoliec akTuBallii hocGopuTHOTO OOpOIIIHA.

Kopucue Bukopuctanus P,Os 3 ochopuTHOT CHPOBUHU JOCSTAE
95 %.

B Vkpaini cBoro yacy Cymcekum JHJII Min/lil" 6yB po3po0-
JEHUW 1 BHUPOOJISIBCA TpaHyJIbOBaHUM MPOAYKT 3 (HOchHOpPUTHOTO
oopomHa Ilonmincekoro pogoBuina (Pociiickka @enepainisi) I
TOBAapHUM 3HaKOM «Mikpodocy», skl BHOCUBCS B IPYHT SIK MPOCTE
rpa"yiboBaHe 100puBo. IIpore mnactudikatop, KU BHUKOPUCTO-
BYETbCA TMPU TpaHyJALINAHIA omnepauii B TexHosorii «Mikpodocy»,
BUSIBUBCS  HEe()EKTUBHUM TIPU  OpraHizailii Ha YyKpaiHCbKUX
MIIMPUEMCTBAX  BUPOOHUIITBA  TpaHyJbOBaHOTO  (HocHopUTHOTO
OopoliHa Ha OCHOBI AyXke JApiOHogucnepcHux  (GochopuTiB
Cepe3eMHOMOPCHKOTO PETIOHY.

IIpoBeneni gochipkeHHsT 3 MAOOPY HOBUX  PI3HOBHU/IIB
nmacTUgIKaToOpiB JJIs MPOILIECY IPaHyIIOBaHHS (TOJIOBHUM YMHOM, Ha
OCHOBI KapOaminy, ranyHiB, Mg(NOs3), ToI110) 103BOIUIN PO3POOUTH 1
BIIPOBAJIMTA Y BUPOOHULTBO Psig A0OpuB mig Ha3Boro «I'pandocy
3 KOHJUIIHHUMH Tpanyjdamu. Ciia BIA3HAYUTH, IO IICJSI BHECEHHS
rpandocy y IpyHT TPaHyJIM MiJI II€I0 IPYHTOBOI BOJIOTH PYUHYIOTHCS 1
dbochopur B APIOHOAMCHIEPCHOMY CTaHI PO3MOAUISETHCS MIXK
YaCTUHKaMu TIpyHTYy, a #oro po3uuH (Bix 40 mo 85 % P,0s) 1
noBuibHOA 04Ul (hopmu P,Os MOCTYNOBO 3acBOIOIOTHCSA (0OCOOIHMBO
YCHIIIHO Y KUCIUX IPYHTAaX) KOPEHEBOIO CUCTEMOIO POCIIUH.

EKOHOMIYHUMH, €KOJIOTIYHUMH 1 TEXHOJOTITYHUMHU MEepeBaramMmu
BUKOPUCTAHHS  (OCHOPUTHOTO OOpOIIHA SK MOBUIBHOJIIOYOTO
noOpuBa €: JelIeBU3HA MPOJYKTY, BIICYTHICTh XIMIYHOI CTaAll mepe-
pOOKH, MOKJIMBICTH WOrO0 TPAHCIOPTYBAHHS, BHECEHHS y IPYHT
oOnaHaHHIM 1 MexaH13MaMu (0e3 MUJIOYTBOPEHHS TOWIO, SIK MpHU
BUKOPUCTAaHHI MOPOIIKOMNO/110HOr0 (pochopuTHOro OOpoIlHa), 10 €
TUIIOBUMHU TIPU pOOOTI 3 TPaHyIbOBAHUMU JOOPUBAMH.

TexHoyoriuHa cxeMa BHUPOOHMIITBA TpaHdOCy HaBeleHA Ha
puc. 10.1. docdoput 13 0ypra 1 rpeiihepHruM KpaHOM 2 TOAAETHCS
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yepe3 npuiiMaibHui OyHKEp Ha CTPIYKOBUM KOHBEep 3, a MOTIM y
OyHkep 4, po3MIIlIEHUH HaJl BY3JIOM JI03yBaHHS 5.

Ham ¢ochoput nozyerbcs y 3MmimryBad 8. Po3uumH miacTu-
¢ikaTopa 3 Oaka 6 HacocoM 7 MOAAETHCS y HEOOXIAHIM KUIBKOCTI Y
3MinryBay 8.

ToToBHIT
MIPOIOYKT

IInacTu- B
dhiratop ]

{ |

11
ITameo
——

—_—

TToBiTpA

Puc. 10.1. TexHonoriyHa cxema BUpOOHHULITBA rpaHdocy: 1 — docdopur;
2 — rpeiidepuuit kpaH; 3 — cTpIUKOBUIl KOHBeep; 4 — OyHKep; 5 — 103aTop;
6 — Oak miactudikaTopa; 7 — Hacoc; 8 — 3MimryBay; 9 — rpanymnsatop; 10 —
cymmibHUM Oapaban; 11 — Tomka; 12 — eneBatop; 13 — rpoxor; 14 —
npobapka

OnHoyacHO y 3MillyBad IMOJAIOThCA 31 CTajli Kiacudikalii
npiOH1 yacTUHKH rpaHdocy (sk peryp). Bonora cupoBuHHa cymii 3i
3MillyBaya HaAXOJUTh Yy TrpaHyiaarop OapabanHoro tumy 9. Ilpu
IpaHyJisIli yTBOPIOIOTHCSA JOCTATHHO MII[HI CHpl TpaHyJd, SKI
HAJIXOAATh Jaji 10 cylmuibHOro 6apadbany 10.IIpsimoTedito BITHOCHO
rpaHyJisiTa B CyIIWIbHUN OapabaH 3 Tonku 11 HagxoAsTh TOIKOBI
razu 3 temneparyporo g0 823 K (550 °C). Bucymenuil rpanyssT 13
cymapku 10 cnpsiMoByeThcs Ha eneBaTop 12 1 3a loro JonoMorow —
y By3on kiacudikauii 13. ToBapHa ¢paxuis rpandocy y BUIIISAI
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rpaHyJ NOJAETHCS HA KOHBEEP 15 1 HApaBISETHCA HA CKJaJ rOTOBOI
npoaykiii. ['panynu, po3mip SIKMX NEpeBUILYE 4 MM, 3 TPOXOTY Uepes
npobapky 14 moparoThcsi Ha eneBarop 12, TOOTO HEKOHIWIIHHUM
OpOAyKT Kiacu@ikaiii MNpoXOAuTh il MOBTOpHY cTaxaito. JpiOHi
YaCTUHKHU TpaHdocy, po3mip SKUX MeHe | MM, 1 nuil, 10 yTBOPIO-
€THCS B TIPOIIECI CYXOT'0 OUYMINCHHS BIAMNPAIIbOBAHUX TONMKOBHUX Ta3iB
CHUCTEMOIO TPAHCTIOPTYBAHHSI CIIPSIMOBYIOTHCS Y 3MilTyBay 8.

[Ipu nepepobui dochoputie Ha rpaHdoc TemnepaTypHi yMOBU
CYILIHHS TaKl, 110 peTporpaaaii airounx popm P,O5 He B11OyBa€eThCS.

@D13uKO-XIMIYHI TTOKa3HUKH rpaHdocy 3 TY 614005076.041-2000
npeacTasieHo B Tadm. 10.1.

Tabauys 10.1. @izuko-XiMiuHi MOKa3HUKH SAKOCTI rpaHdocy

Hopwma g mapok

Ha3Ba noka3Huka Ta OgUHUIS BUMIPIOBAaHHS CA
A b
I 11
Macoga vactka 3aranbHuXx (ocdaris (cyma
HIBUAKO- 1 MOBUTbHOAII0UNX GopMm P,05), %, 29 29 26 15
HE MEHIIIE

Binnomennst macoBoi yactku ¢docdaris, pos-
YUHHUX B PO3YMHI MypaITUHOT KUCIIOTH,

- . 55 55 55 55
JI0 MacOBOT YaCcTKH 3arajibHUX (ocdaris, %o,

HE MCHIIIC

Macosa yactka BojaH, %, HE OUIbIIIE 3 3 4

MacoBa yacTka 3arajbHoro a3orty, %, He Mmexime | 1 —

MacoBa yacTkKa KaJMiio, MI/KT, HE OLIbIIIC 12 12 12 12
MacoBa yacTKa CBUHIIIO, MI/KT, HE OUIBIIIE 20 20 20 20
MacoBa yacTka MUl IKYy, MI/KT, HE OUIbIIIe 10 10 10 10

I'panynomeTpuyHUN CKIIAN:
MacoBa 4acTKa I'paHyJl pO3MIPOM:

MeHmre 1 MM, %, HE OLIbIIE 6 6 6 6
Big 1 mo 4 MM, %, HEe MEHIIIE 80 80 80 80
ouibIe 6 MM, % 0 0 0 0
Cratuuna MittHICTh Tpanyi, MIla, He MeHIe 1,8 1,8 1,8 1,8
Po3cumnuacticts, % 100 100 100 100

EdekTrBHA TUTOMa aKTUBHICTH PUPOTHUX

. . . 1850 | 1850 | 1850 | 1850
pagionykiiaiB, bk/kr, He OubLIe
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[IpocTta TEXHOJOTIS JI03BOJIAE OpPraHi3yBaThd BUPOOHUIITBO
rpan¢oCcy, BUKOPUCTOBYIOUM OOJaJHAHHS LIEXY IpaHyJIIOBAHHS MPO-
croro cynepdocdary.

3anuTaHHs A caMolNepeBipKH

. 1o Take cynepdoc?

. CyTb TeXHOJIOT11 o/iepKaHHs cyrepdocy.
. Cknag cynepdocy.

. 1o Take mikpodoc?

. IlonsTTs rpandocy?

. Tloka3Huku AKOCTI rpaHdocy.
. Hagiio HopMy€eThCs rpaHyJIOMETPpUYHUN CcKia rpaHdocy?
. B IKMX OJTUHUIAX BUMIPIOETHCS 3MICT apCeHy?

1
2
3
4
5
6. Ilpuramaiite OCHOBHI CTaii TEXHOJIOTIT OJIepKaHHs TpaHdocy.
7
8
9
10. Yu moxHa 3aMiHuTH cyniepdocdar Ha cynepdoc?
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11. MIKPOJOBEPUBA

11.1. IToHATTH PO MiKPOEIeMEHTH

Jlo ckiamy pOCIMHHUX 1 TBapUHHUX OPraHi3MiB BXOJISAThb
JNECATKU XIMIYHUX €JeMEeHTIB. T1 3 HHX, SKI 3aTPUMYIOTHCS B
OopraHi3Max 1 IPYHTax Yy KUIbKOCTSIX, HE $KI HE IMEpPEBUILYIOTh
TUCAYHUX YaCTOK BIJICOTKA (PO3pPaxOBYIOUM Ha CYXy pPEUYOBHUHY),
HA3UBAIOTh MIKPOEJIEMEHTaMH (YJIbTPaAMIKPOCIEMEHTH — 1€ MIKpO-
€JIEMEHTH, 1110 3aTPUMYIOTHCS Y 30BCIM MaJIUX KUIBKOCTSIX — MEHIIIC
CTOTUCSIYHUX 4YaCTOK BiJcoTka). MiHepanbHl J00pHBa, [1€BOIO
PEYOBUHOIO SIKMX € MIKPOEJIEMEHTH, HA3UBAaIOTh MIKPOJIOOPHUBAMHU.
Bonu HeoOXiaH1 711 HOPMAJILHOTO PO3BUTKY POCIIHH.

JIist 4OTUPHAAUATA MIKPOEJIEMEHTIB BCTAHOBJIEHE 1X KUTTEBO
BakKJIuBe 3HaueHHs. Jlo Hux BigHOCATHCS: B, Mn, Cu, Zn, Co, Mo, Fe
1 Jeski iHmi. BoHu BXOaATh 10 CKJIaay (PEepMeHTIB, BiTaMiHiB,
TOPMOHIB, MITMEHTIB Ta IHIIUX CIOJYK, L0 BIUIMBAIOTH HA YKUTTEBI
¢yHK1i1 pocivH. bepyun ydacTs y 010XIMIYHHUX [IEPETBOPEHHSX, BOHU
Ii10 BIUIMBAaIOTH Ha (Di310JIOTTYHI (PYHKIII Yy POCIMHHUX OpraHi3Max
yepe3 (pepMeHTHI cucTeMu. MIKpPOEIEeMEHTH aKTUBI3YIOTh Pi3HI
(depMeHTH, 110 € KaTani3aropamu 010XiMIYHUX npoueciB. Hanpukian,
BOHM BIUIMBalOTh HA  BYIJIEBOJHEBUM  OOMIH, MiJACHIIOIOTH
BUKOPHUCTAHHS CBITIIA B MpoLeci (POTOCUHTE3Y, TPUCKOPIOIOTh CUHTE3
OunkiB. Ilix Ai€r0 OKpeMUX MIKPOEJIEMEHTIB MOXYTh IiJICHIIFOBATUCS
TI a00 I1HIII KOPHUCHI BJIACTUBOCTI POCIMH: CTIMKICTH N0 3acyx,
MOPO30BUTPUBAIIICTb, IPUCKOPEHHS PO3BUTKY il 103piBaHHS HACIHHS,
omip xBopobam Ta 1H. Hecraua MIKpPOEIEMEHTIB OOYMOBIIIOE
NOPYUIEHHS B OOMIHI PEYOBHH 1 IPU3BOJUTH A0 3aXBOPIOBaHb POCIIUH
1 TBapuH. Tak, HecTaua OOpy 3MEHIIYE CTIMKICTh O3UMOI MILIECHHII],
JBbOHY M IYKpOBOTO OYpsIKy 10 3aXBOPIOBaHb, JNE€(PILUT MapraHIlio
3HW)KY€ 1HTEHCUBHICTb (DOTOCHUHTE3Y, MOJIIOJIEHOBE TOJIOyBaHHS
BUKJIMKA€ HArpOMaJKEHHSI HITPATIB y JIUCTaX 1 3HUXKEHHS BMICTY
Oinka, nedinut pepymy — XJIOPO3 JUCTIB 1 T./I.
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OnHak, 10 WIKIJIMBUX HACTIAKIB MOXKE MPU3BECTU W HAJIUIIIOK
MIKpOEJIEMEHTIB. ToMy HpU BUKOPHUCTaHHI MIKpOAOOPUB HEOOX1THO
BpPaxOBYBaTH BMICT JAHUX MIKPOEJIEMEHTIB y IPYHTI i moTpedi y HUX
POCIIHH.

Jleski MiKpoeJleMEHTH HEOOXIMH1 Il 31MCHEHHSI KUTTEBUX
(yHKII1#1 BCIX POCIMH, 1HIII K MOTPIOH1 JJIs1 OKPEMUX BUAIB, IPUUOMY
poJib 0araTbOX MIKpOEJIEMEHTIB, 1110 BXOASTh O CKJIaJy POCIHH, TOKU
III0 HE 3'scoBaHa.

B Vkpaini ¥ 1HIIUX KpaiHax 3aCcTOCYBaHHA MIKPOJIOOPUB Jist
NiJBUILICHHS BPOXKAiB y CUIBCHBKOMY TOCIOAApPCTBI OE3YNMUHHO PO3-
MIUPIOETHCA.  SIK  MIKpOJIOOpHBAa  BUKOPUCTOBYIOTH  YTPUMYIOUI
MIKPOEJIEMEHTH MPUPOAHI KOMAIMHU (MIHEpaJIH), AESKI MPOMMCIIOBI
B1IXOJIM, TEXHIYH1 COJl W CHOJIYKH, 1[0 BUTOTOBJISIIOTH CIEIIabHO, 1
CyMillll, HaNpUKJIaJA, KOMIUIEKCHI CHOJYKH (Xemat), ¢pitu
(cknonoiOHI a00 METaNono10HI TPaHyJIH, SIKI OTPUMYIOTH 3 PO3-
MIaBIEHUX TBEPAMX CyMimiei) Ta iH. IX 3aCTOCOBYIOTH K HIIAXOM
NEePEANOCIiBHOIO BHECEHHS B IPYHT (3BUYAMHO y BUTJISAII KOMIIOHEHTIB
OCHOBHHUX J0OpHUB), TaK 1 JJisI HEKOPEHEBOI MIArOJiBal (OOIPUCKY-
BaHHSM 1 OOMMIIOBAHHAM), a TAKOXK JJ11 0OpOOKH HACIHHS.

11.2. bopHi 1o0puBa

Cepen MikpogoOpuB OOpHI € HaWmomupeHimuMu. HaiOinbi
KOHIIEHTpOBaHe OopHe ao0puBo — 1€ OopHa kuciora H3;BOs, mio
MICTUTh He MeHie 99,6 % (texuiunuid npoaykt) 1 97 % H;BO;
(MPOIYKT JJIsl CIIILCHKOIO TOCTIOAapCTBa). J{Jig onmyaproBaHHS HACIHHS
il po30aBiAIOTh TEXHIYHMM TallbKOM JO KOHIeHTpauii 14—16 %
H;BO;3, ane 31e011b110T0 3aCTOCOBYIOTH JJI OJIep>KaHHSI OOpOBMicC-
HUX J0OpHMB — TMPOCTOro i moaBiiiHOro cymnepdocdariB, HITpO-
amodocku. Jma mux ke 1mijmed ciayxatb Oypa Na,B4,0;- 10H,O
BUIIIOrO Ta 1-ro coptiB (BianoBigHO HE MeHIIe 99,5 1 94 % ocHOBHOI
PEUOBHUHM), a TaKOK OopaT Kaibllito 1-ro Ta 2-ro copTiB (45 Ta He
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meHme 40 % B,0;). Sk camocTiiiHi MikpogoOpuBa 3BUYAITHO
BUKOPHUCTOBYIOTh MPOMHUCIIOBI BIIXOAHM, $KI MICTATb HEBEIIUKY
KUIBKICTh OOpYy, JesKi MpUPOAHiI OopaTu ab0 MPOIYKTH iX MPOCTIIIOL
nepepoOku. g opepxkaHHs OOpHUX JOOPHUB MOXKYTh BHKO-
pUCTOBYBATHCS 1 MEHII Oarari OOpoM Marepiaid, Taki sIK TPUPOJIHI
pPO3UMHU — panu JESKUX COJbOBUX 03€p Ta HadTOBI OypOB1 BOJIM,
a TaKOX B1AXOAM Bij 30araueHHs OOpHUX py[ Ta iH. Micuei qoOpuBa
(301a, TOp(, THIM) TAKOXK MICTATH OOp: B 1 KI' IEpEBUHHOI 30JI1 —
200—700 mr 6opa, B 1 Kr cyxoi pe4OBUHHM THOIO Ta TOpdy — Ol
20 mr. HeBenuuki KiabKoCTI 00py (4—=8 MI/KT) MICTATBCS B CUPUX
KTIMHUX COMSX.

Y  BUpPOOHMUTBI OOpHOI KHUCJIOTH  CYJIb(ATHOKUCIOTHUM
PO3KIJIAIaHHAM MPUPOAHUX OOpaTIB K BIAXIJ OAECPKYIOTh MAaTOYHUI
po3uuH, 1o Mmictuth 21—23 % MgSO4 1 1,8—2,5 % H3;BO;. Ilei
PO3YMH BUIIAPIOIOTH 1 3HEBOJHIOIOTH Yy CYIIApILl, OJCPKYIOUU TaK
3BaHMI Oop-marHieBe n00puBo 31 BMicToM 13 % H3;BO;1 13 % MgO.
AHaAJOTYHUM YHWHOM — CYIIIHHSAM Cymimi OOpHOI KHUCIOTH U
MATOYHUX PO3UYMHIB — OJEPXKYIOTh OOPHUN KOHUEHTpAT (HE MEHIIE
20% H3;BO;). ¥V nmx moOpuBax OKCHJ MarHir0 TakoX IepeOyBae B
3acBOIOBaHId (Qopmi (y BUIVISIAI MarHii cyibdaTy), TOMY BOHH
CIIY>KaTh JHKEPEJIOM HE TIIbKU 00py, ajie i MarHio.

IIpu onepkanHi mpoctoro cynepdocdary 3 g006aBkor0 O0py,
OOpHY KHCJIOTY JAOJalOTh JI0 JOCHIJIOr0 Ha CKJIaAl TOPOIIKO-
NOJI0OHOMY HAMIBIPOAYKTY, 110 HAIPAaBIIAE€TbCS HA TpaHYJIOBAaHHS.
BignoBigHo 5o Jepxkcranmaprty, cynepdocdar 3 go0aBkorw 0opy
noBuHeH Matu OnakuTHUM Koyip 1 MictuTH 20+ 1% PyO0s;0,
0,2 £ 0,05 % 60py, He OubIIE 2,5 % Pr0s40m4 14 % HyO. Ananoriuno
BUTOTOBJIAIOTh TPaHYJILOBAHUM MOJBIMHUM cynepdocdar 3 100aBKOIO
oopy (4 = 31 % P,0s5540, 0,4 £ 0,05 % 60py). Y BUpOOHUIITBI HITPO-
amodocku 3 6opom (0,2 + 0,05% 6opy) OOpBMIlTYIOUMIT KOMIIOHEHT
BBO/ATh ojiHouacHO 13 KCl. ¥V mepcriekTtuBi — BuUITyCcK amodocy 3
o6opoM MacoBotro jaoJieto 0,5 + 0,05 %.
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11.3. MigHi, MapranuesBi, HUHKOBI, MOJII0IeHOBI
Ta KOOAJbTOBI 100pHBa

Miani nob6puBa HEOOXiAHI HE TUIBKA ISl M1JABUIIECHHS
BPOXKATHOCTI, aje W s 3a0e3MeUeHHs] OpraHi3My TBApHH 1 JIFOJAUHU
MIJIJIF0, A€(IIUT SIKOI BUKJIMKAE 3aXBOPIOBaHHs (1MoTpeda JI0JAUHU B
MiJll — OJu3bko 2 MI' y 100y). B MuHylioMy sik MigHE JOOpPHBO
BUKOPUCTOBYBAJIM KOJIYEAAHHUM HEIOrapoK — BIAX1A CYyJIb(aTHO-
KUCIOTHOI TipomuciioBocti. Bin mictute 0,3—0,6 % Cu i iHm
MiKpoesieMeHTH, 30kpeMa Zn, Co, Mo. s JoCsATHEHHS Ii€i MeTu
MOXYTh OyTH TpUAaTHI MOAPIOHEHI MIAHI [IIaKU W pyAd.
KonnientpoBanoto ¢GopMor MigHOTO J100puBa € Miab Ccyibhar —
Mmigauit kynopoc CuSO,- SH,O (23,4—24 % Cu), npugaTHUA He
TIJIBKU JIJ7I1 BHECEHHS Y TPYHT (Y CKJIAJl 1HIIUX 100pHB), ane il s
NepeAnociBHOI 0OpOOKM HACIHHS 1 HEKOPEHEBOI MiATrOJIBIII POCIHH.
Jlist onmyaproBaHHSA HACIHHS WOTO BUIYCKAIOTh Yy CYMIllll 3 TalbKOM
(5,6—6,4 % Cu). 3minryBaHHAM KaJliid XJIOPUAY 3 MIJIHUM KYIIOPOCOM
1 HACTYITHUM TPECYBAHHSAM, MOAPIOHEHHSIM 1 PO3CIFOBAHHAM OJEPKY-
10Th MigHOKamitHe n100puBo (90 = 1% KCI, 1 £ 0,2 % Cu, He Ouiblie
2 % Bojorn).

Ak Mapraniese JA00pMBO BUKOPUCTOBYIOTH T'OJIOBHUM UYHHOM
[UIAMH, Kl OTPUMYIOTh IPU MOKPOMY 30arad€HHl MapraHieBux py/i.
MaprasiieBuii 1jaM MoBUHEH MICTUTH He MeHle 14 % MnO, (micis
cymiaHs npu 110 °C ), y oro ckiajg BXOASATh HEPO3UHUHHI y BOJI
CIIOJIYKH (B OCHOBHOMY Iipofito3uT MnQ,). Bogopo3unHHUM J00pHU-
BOM € MaHTraH cyibdat Mn,SO, - SH,0, sikuit oaepkyroTh 00poOKOIO
CyJb(PaTHOIO KUCJIOTOIO MPUPOJHHUX CIIOIYK MapraHiro — KapOoHaT-
HUX MapraHueBux pya abo MOHOOKcuay Mapradmw MnO,
BIIHOBJICHOTO 3 Mipoito3uTy. Jomaroum 1o mpoctoro cymnepdocdary
nepea Moro rpaHysIIOBaHHSIM MapraH Cyjib(aTr, OTPUMYIOTh MapraH-
neBuit cynepdocdar, mo Mictuth 19 = 1 % 3acBoroBanoro P,0s 1
1,5+ 0,5 % BOAOpO3YMHHOTO MapraHIIo.

[{uHKOBUMH AOOpPHMBAMM CIIYyXKaTh HaWyacTille LHMHK Cyib(ar
ZnSO4- SH,O (mpoayKT sl CUIbCBKOIO TOCIOAApCTBa MICTUTH
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21,8—22,5 % Zn, npu 3mimryBa"Hi ¢ TaibkoM — 8,1—9,9 % Zn)
il nuHkoBe mosMmepHe noopuBo [IMVY-7 (ne menme 25 % Zn) —
3 BIJIXO/I1B BUPOOHUIITBA IIMHKOBUX OUTWJI, IK€ MICTUTh Takok Cu, Mn
Ta 1HII eJeMEeHTU. 3 J00aBKOI Cylb(haTy IUHKY TUIAHYETHCS BUITYCK
amodocy (~1,4 % Zn).

OCHOBHUMHU BHJIaMU MOJIIOJICHOBUX JOOpHUB € PO3YUHHHUI
y Boai mapamonionar  amoHilo  3(NHy),0 - 7MoO;- 4H,O abo
5(NH4),0 - 12Mo0QO; - 7H,O, mo 3BHYailHO HaA3UBaIOTh MOJ10J1aTOM
aMOHII0, a TaKoX MOJIOJaT aMOHIIO-HATPiIO. IX O;EepKyITh i3
BIIXOAIB BUPOOHMITBA (epoCIuiaBiB, enekTpojamn. MonioaeH
cynepocdaT BHUTOTOBIIOIOTH, JOJAIOYM CIOIYKH MOJIOAEHY 10
npocTtoro cymnepdocdary nepen Moro rpaHyJIOBaHHSM; BiH MICTHUTb
0,13+ 0,33 % Mo (y Bogopo3urHHIN Gopmi).

Hitpoamodocka 3 100aBkOI0 MONIOAEHY TOBUHHA MICTUTH KOTO
gactky 0,2 £+ 0,05 %, noasiitHuit cynepdocdar — 0,2 + 0,02 %.

KobanbpToB1 100pHBa 3aCTOCOBYIOTh Y BUIVISIAL CYJb(aTHOI abo
XJIOPUAHOI COJII; 3 JOJABaHHAM IUX COJIEH mepeadavyaeTbCcsi BUITYCK
noxasiitHoro cymnepdocdary it Hitpoamodocku (~ 0,1 % Co). Crionyku
KoOanbTy yTpuMytoThes y (dochoputHomy Oopomni (~ 0,001 %)
1 qoOpuBax Ha ioro ocHoBl. s OOpOTHOM 13 3aXBOPIOBAHHSIM
POCIIMH — XJIOPO30M, OOYMOBJICHUM AEPIIUTOM CHOIYK (Pepymy y
I'PYHTI, BUKOPUCTOBYIOTh IpenapaTr « AHTUXJIIOPU3UHY, 1110 MPEICTaB-
Jsi€ 00010 KOMIUIEKCOHAT (epyMy (AUETUIICHTpUAMIHIIEHTAalleTaT
3ami3a). AHAJOTi4HI KOMIUIEKCOHATH ITMHKY, MIJ1 M 1HIIUX METaliB
MOXYTh OYTM BHUKOpPUCTaHI SIK MiKkpogoOpuBa. KommiiekcHuMH
MIKpOJOOpHUBaMHU JUIsl CLIBCBKOTO TOCHOAAPCTBA € CyMilll OOpHOI
KHCJIOTH, CyJIb(aTiB MiJil, IMHKY, KOOAIbTY ¥ MapraHiro, MoJi0aaTy
aMOHII0 1 Honuay Kaumito, mo MicTath (y %): B — 5,5; Cu — 2.,8;
Zn— 5,5; Mo, Co, I — 0,1; Mn — 11. Ix BUITYCKAIOTh Y BUIJISAI
nirynok macoro 0,18 1 0,36 r. ToHkuM MOJAPIOHIOBAHHAM 1 MEXaHIY-
HUM 3MIIIYBaHHS OOpPHOI KHUCJIOTH, Cynb(paTiB MiJl, LUHUHKY Ta
MapraHiflo, TPUOKCUAY MOJIOJAEHY W TaJbKy OACPKYIOTh MOPOIIKH,
o MICTITh MikpoenemMeHntH (y %): B 2,4—2.8; Cu 5—6; Zn 8—10;
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Mn 6,5—8; Mo 9,5—I11. Jna po3apiOHOI TOPTiBIAl BUIYCKAIOTh
10 Mapok y00pIOBaIbHUX CyMilllel 3 MiKpoeJeMeHTaMu. IX ofepKy-
I0Th 3MilllyBaHHsIM J100puB (cynepdocdaty, kapdamigy, amMOHIHOI
CeNITPH, KAl XJIOpUAY Ta Kami cyiabdaTy) 3 HEUTpali3ylOuuMH
no00aBkamMu (BaIHAKOM a00 JI0JIOMITOM) 1 CLIOJTYKaMH MiKpOEJIEMEHTIB.

3anuTaHHs A caMolNepeBipKH

1. CKUIbKM XIMIYHUX €JIEMEHTIB BXOJUThH J0 CKJIaJly POCIUHHHUX
OpraHi3MiB?

2. 3 AKOI0 KOHIIEHTpAIli€r0 OOpPHOI KUCIOTH OMYIPIOIOTh HACIHHS?

3. Jlxepena miis oJiep>KaHHsI OOpHUX TOOPUB.

4. CupoBuHaA JJIs1 OJICp)KAHHSA MIJHUX, MapraHIeBUX, MOIiOe-
HOBHX Ta KOOAJIbTOBUX JOOpUB?

5. B skoMy BUTJISI/II 3aCTOCOBYIOTh KOOAIbTOB1 J0OpHBa?
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12. OJIEP)KAHHS JIOGPUB
3 MIKPOEJJEMEHTAMM JUJISI TEIUTALD

12.1. BupoOHMIITBO 100pHUB 3 MiKpOeJIeMeHTAMHU
JJISE 3AXHUIIEHOT0 IPYHTY

OBOYIBHUIITBO 3aXUIIEHOTO IPYHTY € BEJIMKOIO 1HYCTPiaabHOIO
rajy33il0 CUIbCBKOIO TOCHOJAPCTBA. 3 KOXXKHHUM POKOM IIPOIIEC
BUPOOHUIITBA MPOAYKTIB y TEIUIUILSX YAOCKOHATIOETHCS M yacTka
OBOUIB, BHUPOOJIEHUX Yy 3aXUILIEHOMY IPYHTi, 30UIBIIYETHCS, IO
J03BOJISIE MMPAKTUYHO BIPOAOBXK BChOIO POKY MOCTAYATH HACEIECHHIO
0 TPOAYKIIKD. BUpPOOHUIITBO OBOYIB y TEIUIUISNX Ma€ CBOIi
0COOJIMBOCTI B MOPIBHSHHI 3 BUPOILYBAHHSM iX Y BIAKPUTOMY I'PYHTI.

VY Tennuugx npoTsAroM poKy BUPOIIYIOTh KIJTbKa BPOXKAiB PI3HUX
KyJIbTyp Ha IPYHTi, L0 BUKOPUCTOBYIOTH 0€3 3aMiHU MPOTATOM
5—10 pokiB. Cucrtema 3acTOCyBaHHA JOOPUB y TEIUIMIAX BKIIIOYAE
OCHOBHE BHECEHHSI JOOpUB Yy TIPYHT MEpea MOCAIKOK KYJIbTypH W
peryjsipHy MiATOMIBJII0 POCIMH NpoTAromM Bereramii. g cucrtema
nepeadayvae MiATPUMKY ONTUMAIBHOTO PIBHA W CIIBBIIHOLIEHHS MiX
€JIEMEHTAMHU Xap4yyBaHHS BiAMOBIJIHO J0 O10JIOTIYHUX OCOOJIUBOCTEH
BUPOIIYBaHOI KyJbTYpHU B Ppi3HI mepiogu ii po3BUTKY. IIpu 1mpomy
7031 BHECEHUX JOOpWMB HE MOBHUHHI OyTHM BUCOKUMH, TOMY IO II€
MO>K€ MPU3BECTH JI0 MIJBUILECHHS KOHUEHTpALli COJel y IPyHTOBOMY
pO34MHI, 110 HETaTUBHO BIUIMBA€ Ha PO3BUTOK pociivH. Henorpu-
MaHHs TPaBWJI 3aCTOCYBAaHHS MiHEPAIbHUX JOOPUB MPU3BOAUTH [0
3aCOJICHHSI TPYHTIB 1 HEOOXIJIHOCTI IXHBOI YacTOi 3aMiHU abo
npomMuBaHHg. Ha 1€l 1Moka3HMK BIUIMBaE BeJIWYMHA OaJaCTOBHX
JOMIIIOK Yy JI00puBax: xjopy, HaTpito, ¢propy Ta iH. Lli cnomyku
NiJBUIYIOTh KOHIIEHTpAIlll COJeil y TIPYHTOBOMY PO3YMHI W
3aTPUMYIOTh HAJIXOJI)KEHHSI )KUBUJIbHUX €JIEMEHTIB Y POCIIMHH.

MinepanbHi J00pHBa, SKi 3aCTOCOBYIOTh B OBOYIBHHIITBI
3aXUILIEHOr0 TPYHTY, TIOBMHHI OyTH BHCOKOKOHIICHTPOBaHUMHU,
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0e30aacTHUMU ¥ HE MOBHHHI MICTUTH CIIOJNYK, SIKI HE BUKOPHUCTO-
BYIOThCSI POCIIMHAMU.

3a KOpPJAOHOM OBOYIBHUIITBO 3aXHUILEHOTO IPYHTY OJEpKajio
MIMPOKE NnomupeHHs. Y fnoHii B Temmugax BUpoiytots 47 % oBouUiB
BIJI X BaJIOBOI0 BUPOOHUIITBA, B ITamii — Ou1st 49 %, ®PH — 28—30 %.
Jlns xapdyBaHHSI POCJIMH, BUPOIICHUX HA 3aXWUIIEHOMY IPYHTI, Y
PI3HUX KpaiHaX BUPOOJISIETbCS BEJIMKA KUIBKICTh MapOK JOOPHB 3 MIKpO-
eneMeHTaMu. OJHaK CHiBBIJHOILICHHS >KUBUJIBHUX €JIIEMEHTIB Y IHX
n00pHBax HE3HAYHO BIJPI3HAIOTHCS OJMH BiJ 0AHOT0. TOMY JOIIJIBHO
BUJIUIMTH 13 3arajJbHUX aCOPTUMEHTIB JOOPHUB, 110 BUITYCKAIOTHCS 32
KOPJIOHOM JIJIs1 TeTUIUIL OCHOBHI THUIU TYKiB (Tadma. 12.1).

Tabnuya 12.1. Ba3oBi Mapku cKJIaJHUX A00pHUB 3 MiKpoeJleMeHTaMHU
JJIS TEIUIHIb, 110 BUILYCKAKOTHCS 32 KOPAOHOM (DiHISIHIINA)

Macosa yactka Mapxka noOpuBa
KOMIIOHEHTIB, % | «Kemipa kom0i» | «Kemipa cynep» «Kewmipa rigpo»
N 14 11 8,2
P,0s 11,0 24,1 9,9
K,O 25 22 34
S 1,8 5,8 2,0
Mg 1,4 0,1 1,5
Fe 0,1 0,9 0,1
B 0,02 0,1 0,02
Cu 0,01 1,1 0,01
Mn 0,1 0,5 0,1
Zn 0,01 0,5 0,01
Mo 0,002 0,01 0,002
Co 0,001 — 0,001
I 0,001 — 0,001
Se 0,0006 0,0016 0,0006
Cr 0,001 — 0,001

Jlnst po3MIMpEeHHS acOPTHUMEHTIB THUIOBUX JOOPUB J0JAOTh
KapOamiji, KaIbIl€BY a00 KaI€BY CENITPY UM Tiapodocdar amoHiro.
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JloopuBa mapku «Kemipa cynep» 3aCTOCOBYIOTH JJisl BHECEHHS B
IPYHT MEpe]l MOCATKOI POCIIUH.

HoOpuBo «Kemipa KOMO1» MOBHICTIO PO3UMHSETHCS Yy BOII W
CIYXUThb [UJI1 TOTYBaHHS PO3YMHY 3 MAaCOBOIO YaCTKOK COJIeH
0,1—0,15 %, MmO BHUKOPUCTOBYIOTh MJIsI PEryJSAPHOI IMIATOMIBI1
pociud. Takum umHOM, 3 noOpuBa «Kemipa KOMOD» OAEPKYIOThH
JIECSATKA MApOK JIOOPUB 3 MIKPOECJIEMEHTAMHU 1 PI3HUM CITIBB1THOIIICHHSIM
OCHOBHHX JKMBHIBHHX ejemMeHTiB N—P,Os—K,0, %: 15—20—27;
18—18—24; 21—15—22; 24—13—20; 15—18—30; 15—15—32;
15— 13—36; 15—22—24; 16—26—22; 17—28—20 Ta iHmIi.

JoopuBo «KeMipa rijipo» MOBHICTIO PO3UMHSETHCS Y BOII; HOTO
BUKOPUCTOBYIOTH JIJISI T1IAPOMOHHOTO BUPOIIYBAHHS KYJIBTYD.

JIJisi OCHOBHOT'O BHECEHHS B TEIUIMYHUYN IPYHT BUKOPHUCTOBYIOTh
Oe3XJIOpHI BUIM TYKIB: aMOHIWHY CeliTpy, KapOamid, MOABIMHUIA
cynepdocdart, amodoc, nnamodoc, kanii cynbdart il KaleBy CEMTpy.

JInst miaroaiBial KyJabTyp, SIKI BUPOUIYIOTHCS, BUITYCKAalOTh TPH
MapKi BOAOPO3YMHHHMX O€3XJIOpHUX A00puB. Y Tabu. 12.2 HaBeneHo
ckiaja nux a00puB 3rigHo TY 6-08-454-80.

Tabauys 12.2. Mapku 6e3XJIOPHHUX T00PHUB Ta iX CKJIA/

IToka3HukuU Mapka A | Mapka b | Mapka B
CyMa )KMBWJIBHUX PEYOBUH, HE MEHILIE 41 42 46
A30T 3arajgbpHuil, HE MEHIIIC 10 18 20
y TOMY YHCIII:

a30T aMOHIMHUI 5 9 12
a30T HITpATHUHU 4 9 8
P,Os, HE MeHIIIe 5 6 10
K,O, He men1e 20 18 10
Mg, He OublIe 6 — —
Hepo3unHHMi1 y BOJI1 3IUIIIOK, HE OUIBIIE 1 1

Bona, ne Ou1bIIe 1,5 1,5 1,5

Ipumimka. pH 1 %-ro BogHOTO po34MHY HE MEHIIE 5.

Ha ocHoBi no0puBa «Mapku B» roTytoTh po3unHU 3 MOTPIOHUM
CHIBBIIHOIICHHSIM >KMBWJIBLHUX €JIEMCHTIB, JOJAI0YM HEOOXIIHI
criostyku (tabm. 12.3).



294

Tabauys 12.3. Ckyaaa 100puB AJs1 MiATOAIBII KyJAbTYP, sIKi IPUT0OTO-
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BaHi Ha 0a3i «Mapxku B»

Maca crnonyk y 100puBi, KT Macoga vactka (%)
HobpuBo  |AmoniitHa| Kamiit | Cmaxena KUBUJIBHUX €JIEMCHTIB
«Mapku B» | cemitpa | cynbdar | mMaruesis N—P,05—K,0—Mg
375 71 554 — 5—28—0—0
310 110 — — 5—17—3—0
375 300 — 375 6—10—4—0
625 — — — 12—10—18—0
626 — — 375 12—10—11—6

BiamnoBigHo 10 BUMOTr arpoximii 7oopuBo «Mapku b» moBUHHO
mictuta, %: B — 0,02; Zn — 0,05; Mn — 0,01; Cu — 0,03; Fe —
0,5; Mo — 0,002; Co — 0,001. ¥V TennuyHHX rocnoaapcTBax Ipu
roTyBaHHI PO3YMHIB JIJIs MIATOAIBII, IO MICTSITh OCHOBHI >KUBHUJIbHI
eieMeHTH (Mapku A Ta B), 107a10Th po3unH MikpoeneMmeHTiB. Moro
rOTYIOTh PO3UYMHEHHSIM y BOJAl Cyidb(aTiB LHUHKY, Miji, Mapraio,
OOpHOT KHCIIOTH, MOJIIO/IaTy aMOHIIO Ta 1HIIUX CIIOJYK.

JInss 1€l MeTH  MOXKHa  3acTOCOBYBaTH  TabJeTOBaHI
MmikpoaoopuBa (TY 08-25-12-85). Bonu n00pe po34uWHHI Yy BOI,
MICTSTh MIKPOEJIIEMEHTH B HEOOXIJTHOMY CIIBBIIHOUIEHHI. Huxue
HaBEJACHUM CKJIaJ YOTUPHOX Mapok J00puB (Tadim. 12.4).

Tabnuya 12.4. BmicT MikpoesieMeHTIB y Ta0jaeTOBAaHUX MiKpoao0pu-
Bax, % mac.

Enementu Mapku 100puB
1 2 3 4

bop 2,8 5,6 2,8 5,6
[yunak 5,6 — 5,6 —
Mapraneup 8,4 — 8,4 —
Minb — 1,4 — 1,4
Momnibnen — 0,11 — 0,11
Hikxenn — — 0,11 0,11
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12.2. OpepkaHHA CKJIAAHUX 0€3XJIOPHHUX T00pUB
3 MiKpoOeJleMeHTAMHU

TexHOJOTIYHUI TIPOIIEC OJCP)KaHHS CIEIiaIbHUX MapoK BOJIO-
PO3UUHHUX OE3XJIOPHUX CKJIAAHUX AOOPUB 3 MIKpOEIEeMEHTaMU JIJIs
3aXMIIEHOTO TPYHTY MOJIArae y HeuTpaizaiii amiakoMm docdaTHOIM
HiTpaTHOT KUCAOT. Kuciorn mMoxyTh OyTH HEUTpali30BaHI amMiaKoM
pPO3IIBLHO, 0 1XHBOTO 3MimlyBaHHs. IloTiM orpumani docharu ¥
HITpaTH aMOHIIO 3MIIIYIOTh 13 Cylb(aTaMu MarHiro Ta Kaiito, a TaK0X
31 CIIOJIyKaMH MIKPOEJIEMEHTIB.

[Ipu Heitpanizanii ¢ochaTHOlI KUCIOTH aMIaKOM 3aJIekKHO BiJl
YMOB YTBOPIOIOTHCS aMOHIM quriipo- ado rigpodocdar:

H3PO4 + NH3 = NH4H2PO4, (12 1)
NH4H2PO4 + NH3 = (NH4)2HPO4 (122)

BignoijgHo 10 aiarpamu po3unHHOCTI B cuctemi NH;—H3PO,—
H,O mnpu He#lTpamizaiii KUCIOTH JO MOJSPHOIO BiJHOIIEHHS
NH; : H3PO,, piBHoro 1,39, piBHOBakHOIO TBEpJ00 (ha30r0 € aMOHiM
murigpodocdar, mpu NOAAIBIIOMY 30UIBIICHHI MOJISIPHOTO BIJI-
HOIIIEHHSI TOYMHAE YTBOPIOBATUCS aMOH1M ripodocdar.

Helitpanizamiss HITpaTHOI KHUCJIOTH aMiakOM IpPOTIKaE 3
YTBOPEHHSIM aMOHIU HITpaTy:

HNO3 + NH3 = NH4NO3 (123)

[Ipu Heiitpamizamii cymimi ¢ochaTHOI Ta HITPATHOI KHUCIOT
aMmiakoM yTBoproroThes cosiyku NHyNO; 1 NH, H,PO.,.

CknamHi J100pHWBa OJEPXKYIOTh MEPEpPOOKOI0 IIJIaBiB  aMOHIM
docdatis 1 HITpaTIB 200 IXHIX CyCHEH31H.

[Ipu onmepxaHH1 0€3XJIOpHUX AOOPUB VISl TEIUIMIL 34 MEPIIUM
criocobom cymimn HiTpaTHOI (47 %-1) 1 TepmiuHoi pocdatHoi(74 %o-1)
KHUCIIOT aMOHi3ytoTh 110 pH 2,8—3,2 1 ynaprorots J10 Bosioru 1,8—2,5 %.
OTpuMaHuii 1IaB 3MIMIYIOTH 13 Kalik cynbdaroM B LMKJIOHI,
BCTAHOBJICHOMY Y BEpPXHIM YacCTWUHI TPaHYJSIIAHOI BEX1, 1 JUCIEp-
IYIOTh 3a JONOMOIOK0 OOEpTOBOr0 KOWIMKa Yy Bexi. ['panynu
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OXO0JIOJIKYIOThCS MOBITpsiM 110 90 °C; y uel Jac 3aKiHYyIOThCS MPO-
IIeCH KpHCTaiizallii, i BOHM TBepAitoTh. Ilicis 107aTKOBOTO 0OXOJO-
JDKEHHS TPAHYJIM 3aCUIA0Th y MIMIKU M BIANIPaBIISIOTh CIOKUBAYEBI.
Takum ciocoOOM BUTOTOBJISIIOTH TOOPUBO /JI TEIUIUIb Mapku B.

JloopuBa mapok A Ta b 3a 1muM cnocoOOM HE BUTOTOBJISIIOTH,
TOMY 1110 3MiHa CIIBBIAHOIICHHS KOMIOHEHTIB, BIJAMOBIAHO 10 iX
CKJIaAy, NPU3BOAUTH A0 TOTIPHIEHHS BJACTUBOCTEW IJIaBy Ta
3aryIleHHIo.

Binoma yHiBepcajgbHa TEXHOJIOTIYHA CXeMa 1X BUPOOHHUIITBA. 3a
[I€I0 CXEMOK MOYKHA OJIepKyBaTH CKJIAJHI J00puBa 3 MIKpO-
eJIeMEHTaMU 11 KOPEHEBOI ¥ HEKOPEHEBOI MIArOAiBEIb PI3HUX
KyJbTYp, 110 BUPOUIYIOTh y TEIUIMLSIX 1 HA MPUCATUOHUX JIUIIHKAX.
[leli meTon 3acHOBaHMM Ha PO3AUIBHIA HeWTpamizamii KUCIOT 1
HAaCTyNHIA TniepepoOul oTpuMmanHux cycnensiil. Ilponec Bkirovae
CTaJlli: rOTyBaHHA IUIaBy aMOHIW HITpaTy; 3MIIIYBaHHS IJIaBIB aMOHIM
HITpaTy, KaJlii Ta MarHii cyiab@aTiB, pO3UYUHY MIKpPOEJIEMEHTIB 13
YaCTKOBO aMoOHI30BaHOl Ta ynapeHoro E®K mpu pH 1,8—2.2;
pPO3CIIOBaHHS 1 3aTaploBaHHs TrOTOBOro mponaykry. Ilomepenns
aMOHI3allll KHUCJIOTH 3IIMCHIOETBCA B TpPyOUACTOMY pEaKTopi,
CyCIICH31 PpO3NWIIOETHCA Ha IIap MaTepiaay, 110 J0JIaTKOBO
aMOHI3YEThCSI 4Yepe3 3amMOHl coria. B 1HTepBanal BUBUYEHHX
KoMIo3uiiid aoopuB npu pH > 5,0 BUXOAUTH NPOIYKT 31 BMICTOM
Bosioru MeHmie 1,5 %. Takuii BMICT BOJIOTM rapantye rapHi (Qpi3uyHi
BJIACTUBOCTI, MPOAYKT BHUXOAUTHh MAJIO TITPOCKOMIYHUM 1 HE
3IEKYETHCA. 3a IIEI0 TEXHOJIOTIEID MOXHA OJEpKAaTH MapKu
CKJIQJIHUX JIOOpUB TMPAKTUYHO 3 OYyJb-IKUM HEOOXIJHHUM CIHiB-
BIIHOIIEHHAM >KUBUJIbHUX PEUYOBUH 1 MIKPOEJIEMEHTIB.

[Ipu onepxanHi goOpuBa «Mapku b» ¢ HabopoMm Mikpo-
€JIEMEHTIB OCTaHHI BBOJSTH y MPOLEC Yy BUIISAI BOAHOTO PO3UMHY.
Po3unHHICTE CyNib(aTiB LHUHKY, MiAl, Maprasiro, OOpPHOI KUCIOTH i
MOJIIO/IaTy aMOHIKO Yy BOJII 3aJI€KHO BlJI TeMIEpaTypyd HaBelIEHa Ha
puc. 12.1.
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BiamoBiiHO 10 X pO3UMHHOCTI JIJIsi BBEJICHHS Y TIPOIEC TOTYIOTh
BOJHUM po3unH coseit mpu 50 °C i HEOOX1THOMY CITIBBIJTHOIIEHHI 13
3arayibHUM 1X BMicTOM 20 %, ITloka3HUKH TEXHOJOTIYHOTO MPOIECY
OJICp)KaHHS CKJIQJIHUX O€3XJIOpPHUX JOOpPUB 3 MIKPOCIEMEHTaMH 1
AKICTh MPOAYKTIB MpeCcTaBiieHi y Tabn. 12.51 12.6.

PosunnHicTh, T Ha 100 r BOOHN
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20
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—=

o——————4

b———"—_b.-—"’“4

0

20
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60

80

100

Temmneparypa, °C

Puc. 12.1. Po3uunHicTh cynbdaTiB Maprasuo (1), muHky (2), KoOanbTy
(3), bepymy (4), mini (5), 6opHOT KUCTOTH (6) Yy BOJI 3a7I€KHO BiJ] TEMIIEPATYpPHU

Tabnuya 12.5. Tloka3HMKM mTpouecy OJep:KAaHHA  CKJAJHHUX
oe3xuiopaux 100puB N : P,Os5: K,0 : MgO=10:0,5:2,5:0,25
[qa}
= - c:s i s O 2
£E5 BB 35 g = 2
B g &|.207%% 5 °. 0 g5 > 3)
= = =
S22 52348 | g8 S g g &
fs8 B4 5D e =l 2 E & g
22 PBE|FZ 5 T T 3 5 &
I:Q: > = Z ~ o ~ S m
15,0 120 1,42 118 5,00 78 1,50
16,0 125 1,42 120 5,10 78 1,00
18,0 132 1,43 120 5,00 78 0,70
20,0 130 1,43 120 5,10 80 0,80
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be3xiopHi ckiaaHi 700pUBa 3 MIKpOEJIEMEHTAMU BUTOTOBIISIIOTh
3a IHIIOK YHIBEPCAJIBLHOI amnapaTypHO-TEXHOJOTTYHOI CXEMOIO.
3MillyBaHHA ¥ TpPaHYJALII0 KOMIIOHEHTIB 3/1MCHIOIOTH B amapari
posmuttoBanbHO-kuIusidoro mapy (PKCIY). 3acrocyBanHsa amapaty
PKCI' nnsa mi€i MeTu J103BOJISIE 3HU3UTH KUIBKICTh PETYPY, a TaKOX
BUTPUMATH TEXHOJIOTIYHI mapamMeTpu npouecy B HopMi. CtabiibHUI
PEXKUM Ja€ MOXKJIMBICTh 3MEHIIWTH B3a€EMOJIII0 COJIed MarHio,
MIKpOEJIEMEHTIB 3 (pocaTtaMyu aMOHIIO W YTBOPEHHS HEPO3IUMHHUX
y BoAl croiykax. CKJiaa roTOBOIro MPOAYKTY HajaaHo y Tadm. 12.6.

Tabauya 12.6. Cxjiag rOTOBOT0 MPOAYKTY

MacoBe B1JHOIIEHHS MacoBa yJacTtka, %
N: P205 :KQO . MgO NaMOH. NHiTp N3ar P2053ar KQO MgO Cl F HQO pH

1,0:0,5:2,4:0,16 | 5,8 |49 |10,7| 5,8 |25,9| 1,8]|3,2/0,040| 0,52 | 5,4
1,0:0,5:2,5:0,25 (5,7 | 4,6 |10,3| 5,5 |25,6| 2,6 |3,00,049/1,10 | 5,1
1,0:0,35:1,0:0,07/ 9,6 |83 17,9 6,4 |18,3] 1,2|2,9/0,058 1,20 5,5
1,0:0,37:1,0:0,07/ 9.4 |88 |182| 6,8 |18,6] 1,3|3,1|0,054| 1,10 5.4

TexHonoTiYHa CcXeMa MPOILECY OJIEPKAHHS CKIAJAHUX JOOpUB
HaBeJeHa Ha puc. 12.2. Ouuieny ekcTpakiiiny gocdaTHy i HITpaTHY
KUCJIOTH B 3aJJaHOMY CHiBBIJIHOIIEHHI JO3YIOTh Y IIBUAKICHUUN
aMOH13aTOp-BUMApHUK 1 aMOHI3yI0Th amiakoM g0 pH 5,0—5,5. Ilpu
IIbOMY 3a PaxyHOK TEIUIOTH peakiiii BunapoByeTbes 40—45 % Boau.
Cycnien3ito HacocoMm nojarTh y ¢popcyHky anapara PKCI', mo siBise
co0010 1Bl TpyOKH, K1 BCTABJICHI OJIHA B IHIIY 3 KUIBLEBUM 3a30POM.
Bonuuii po3unH MIKpOJOOpHUB, IO MICTUTh MIKPOCJIEMEHTH B
3a/laHOMY CITIBBiJTHOIIIEHHI, JO3YIOTh y 30BHIINIHIN KiJbLIEBUUA 3a30p
(OpCYHKH, KyIHd OJIHOYACHO MOAAIOTh CYCHEH31I0; Yy ILEHTPaJIbHY
TpyOKY J03YIOTh MOPOIIOK CIIOJIYK KaJlilo Ta MarHiro. Y (OpPCyHKY
HAJXOAUTh TEIUIOHOCIHM (TOMKOBI Tra3u) 3 Temieparyporo 600—700 °C,
0 AMCHEPTYIOTh CYCIEH3110, MEPEMINTYIOTh KOMIIOHEHTH Yy (akeli
po3nuily 3 OJHOYACHUM BUMAaproBaHHSAIM Bojau. JlucneproBaHa
CyCHEH31s MOMAIa€ B HUKHIO YaCTUHY anapary, y pO3plIKeHHUI map,
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10 YTBOPIOETHCS TEIJIOHOCIEM BiJ JPYyroro TOIUICHHS 3 TeMIIe-
paryporo 180—200 °C.

CTHUMvIZTOp POCTV,
EOMITISKCOH Ta

cupoerHa (B Zn Mn, Mo Cu,)

H2S04 MgSO4-THO

T N I rirtiiutiird

4
« 6~ 12
- B atmochepy
Y
p Bona ol T pvOHmi *
Bona ; _ e L 4
+| |'r I : l i Bona
L Fo13 1
; L M | 6 H‘ l
'_|_-:..I ¥ 9 a = {E:
[ =] _ .
H3PO, HNO= NH - ¥ T pvbumit
8 . T - Totoee ras
= Oo0pHEO
Puc. 12.2. TexHosoriyHa cxema Ojiep>KaHHs CKJIQJIHUX JTOOPHUB 3 MIKpPO-
eneMeHTamMu: 1, 2 — 30ipHUKH KHUCIOT; 3 — 3MmimyBayd; 4 — ckpyOep; 5 —
KOHJICHCATOP-XOJOAMWIBHUK; 6, 9 — 30IpHHUK 3 MIMIAJIKOIO; 7 — IIBUJIKICHUM
aMoH13aTop-BunapoByBad; 8, 11 — Oynkepu 3 mozatopom; 10 — cymapka-

Ipa”yasaTop; 12 — KUBUIBHUK; 13 — IUKIIOH

['otoBuil mpoaykT 13 Temmeparyporo 85—95 °C HagxoauTh y
XOJIOAUIBLHUK, JIe 0XOJOKyeThcs moBiTpsiM 0 30—40 °C. Benuky
¢pakiuito HanpapiAOT, Ha NoApiOHEeHHS i mosepraroTh y PKCI.
Buxin ToBapnoi ¢pakxuii 3 anapaty PKCI' ctanoBute 93—95 %.
[IpoayKT BUXOAUTH 13 TapHUMHU (PI3UMYHUMHU BIIACTUBOCTSIMH, 3 PO3-
MIpOM YacToK 3 MM. ['a3u, mo MICTATh aMiak 1 MNapu BOAM,
OXOJIO/KYIOTh Y KOHAEHCATOPI ¥ OUMINAOTh BiJl amiaky (pochopHoro
kucioToro. Tonkosi rasu 3 amapary PKCI' mpoxonsTe O4YMIIEHHS B
IIUKJIOH Ta CKpyOep, 0OOPOTHUIA PO3UMH SKOTO MOBEPTAETHCS B MPOIIEC
Ha 3MIIIYBaHHSA 3 CYCIICH3IEIO.
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3a JaHOIO TEXHOJIOTIEID MOKHA OJEp>KYBaTH PI3HI MapKu
CKJIQJIHUX JOOPHUB IPpHY BITHOIICHHI MACH IIJIaBY JI0 Macu CYXUX cojiei
kaJito ¥l maruito T : P =4 : 1. BracTuBoCTI 100pUB, OTPUMAHUX 32 II1€10

CXEeMOIO, HaBeAcH1 B Ta0i1. 12.7.

Tabnuya 12.7. MDi3UKO-XiMiYHi BJIACTHBOCTI CKJIAAHHUX 0e3XJIOPHMX
noopuB, orpumanux B anapari PKCI'

O0'emna =
. . 3 &) O
= - MIUIBHICTB, I/CM g 5: OO S . N
SR S S S IS =
= = 2 =4 ~ o | 8 — a =
o) .. N N X < - B B
= = - < o g . o & F| .o ™
H O = T o, 5 = © g 2| E =
" M a = = SE 2 & |BEE LSS
2 5 2 = Telc% |E&8<|E
E 2 = 3 2 | = = e« 2| K o
o QO £ A= g S S |20 = 8 E
Q Q = = - o, 3] B o 2 9
s &~ = > = 5 S 29 SRS
S . > = |5 |5 |E s < )
S o A & & g
=
1:0,5:2:0,6 |0,73 0,62 | 1,54 |40 1,1548 | 10,6 0,1
1:0,3:1:0 0,76 0,70 | 1,69 | 40 1,3098 | 8,7 0,0
1:0,8:0,5:0 | 0,81 0,74 | 1,64 | 40 1,3760 | 9,9 0,5
1:3:1:0 0,92 0,86 | 1,73 | 40 1,2427 | 7,8 0,0

3a UM CrocoOOM BHUTOTOBJISIIOTH O€3XJIOPHE BOAOPO3UYMHHE
n00puBo 3 MikpoenemeHtamu — «Ctumya-1» (TY 08-25-13-85) mis
I1TOJIBJI1 POCIUH, K1 BUPOIIYIOTh Ha MpUCcaauOHNUX IuIssHKaX. Moro

CKJIaJI B MACOBUX YacTKaX, %, HaBeJAcHO B Ta01.12.8.

Tabnuysa 12.8.

Cxkiag 6e3xJ10pHOr0 BOAOPO3YMHHOIO0 100puBa

Naar 11 Mn 0,07
P,05 s 11 B 0,065
K20 ar 22 Zn 0,027
MgO,ar 4,0 Mo 0,014
Cu 0,026 — -
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Bwmict Bogu y nbomy 100puBi — He Ounbiue 1,5 %, pH 1 %-ro
BOJHOI'O PO34YMHY — HE MeH1Ie J,0.

Po3pobnena TtexHosoriuHa cxema (puc. 12.3) oxepkaHHs
HiTpaTHO-pochopHOoro nodpusa N:P:Ca 3 gomimkamu, sika CKJiaja-
€ThCA 3 TAKUX CTaJlIi: po3KiIagaHHs (ochaT-riayKoHITOBOT CHPOBUHU
HITPATHOIO KHUCIIOTOIO; (iNbTpallisi HITPATHO-KUCIOTHOI BUTSKKH;
HEUTpadi3alisi  HITPATHO-KUCIOTHOI  BUTSDKKUA;,  BUITIAPIOBAHHS;
CYILIHHS; IOMEJI, PO3CIIOBaHHS Ta MaKyBaHHSA TOTOBOTO MPOIYKTY.

®ochopHr
HNO
/—3
BHKHJHI Ta3H NH3 1 Bimamni rasH
*1 11 > Ai'.-_.:"'rw v #
2 $OL,‘ A L e L 11
3 v 7 3 10
IIIn ¥
L —J"—>4iM . TorkoeEi O
O BHKHAHI Ta3H  rasy Ilnam
4 d:—‘/—:]: E—(—L ~g
JoOpHBO \6 B

Puc. 12.3. TlpunnunoBa TexHosoriyua cxema ojepxkanus NPCa-go0Opuba:
1 — OyHKep 3 CUPOBUHOI0; 2 — peakTop; 3 — BiICTIHHUK; 4, 9 — OapabaHHuUi
BakyyM-(uibTp; 5 — 361pHUK; 6 — BI'C; 7, 8 — peakropu-amonizatopu; 10, 11 —
BUIIAPHUM anapar

CupoBruHy — ¢ocar-riiayKoHITOBUN KOHIIEHTpAT 3 OyHKepy 1
IITHEKOBUM JI03aTOPOM 1 HITpaTHY KUCIOTy 54 — 56 % mac. momaroTh
y peakTop 2. Po3sknananas gochoputy BiiOyBa€eThCs 3a TeMIepaTyp
50—60 °C, BHACHIIOK YOTO YTBOPIOETHCA HITPATHO-KUCIOTHUI pO3YMH,
KWW JaJli HaMpaBisiloTh Ha (iIbTpallito, /e BUAUIAIOTH TBEpAY daszy
CIIOYATKy y BIACTIMHUKY 3 1 1ani B 0apabaHHOMY BakyyM-QiiabTpi 4.
HiTpaTHO-KUCIOTHUI PO3YMH Micis (PUIbTpalii HAAXOIUTh B 301pHUK S,
3BIJIKH TIOJIA€THCSI HA aMOHI3alIi10 B peakTop 7.
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AMOHI3aIlig TIPOBOAUTHCS PIJIKUM aMIakoM, SIKMH MOJar0Th 3
1[eXy CHUHTE3y amiaky. 3a gocsrHeHHsa pH = 2,9—3,1 npouec npuzy-
NUHAETBCS 1 CyCHEH31s MNoJaeTrbcsi Ha GUIBTp 9 sl BUIIyYEHHS
TBep0i paszu y Burisigal CaHPO,. Po3uun nicins ¢iapTpaliii mogaeThes
no apyroi cramii amonizamii o pH = 6,0—7,0, migirpiBaeTscs 10
130—140 °C pans BunmaproBaHHs 4acTuHM Boju. Ilicias amoHizarii
nyJiblia HanpaBysieTbesl y BunapHuid anapat 10—I11. J{am ynapenwii
KOHILICHTPOBAHUI PO3YMH 3MIIIYETbCS 3 TBEPIAOK YACTKOWO, SKY
OTpUMYIOTH micas (uibTpamii Ha QuUIBTPI 9, mWiCAs YOro CyMilll
HarpasJiisieTbes Ha rpanyssnio B bI'C 5 1 nepenaeTscsa Ha CKI1a roTo-
BOi MpoayKIii. XIMIYHUN cKiaj po3poOsieHoro jnoopuBa (mac. %):
NH4,NO; — 40,0—45,0, Ca(NO3), — 30,0—35,0, CaHPO, —
10,0—12,0, KNO; — 0,8—1,0, Mg(NO3), — 1,1—1.,5.

3anuTaHHs NI caMolNepeBipKH

1. SIxi XiMi4H1 €I€MEHTH BIHOCSTH J10 MIKPOEJIEMEHTIB?

2. IIlo Take mikpooO6puBa?

3. SIKi 4OTUPHAIUATH MIKPOEIEMEHTIB MalOTh )KUTTEBO BaKJINBE
3HAYCHHS JIJI1 POCIIUH?

4. Ha 110 BIUIMBaIOTh MIKPOEJIEMEHTH B POCIUHAX?

5. Jlo 4oro Mo’e€ MNpU3BECTH HAJJIUIIOK MIKPOEIEMEHTIB B
pocinvHax?

6. Ha3BiTh xiMiuHy (opMyiTy OOPHOT KHCIIOTH.

7. JIxepena MIJHMX, ITUHKOBUX, MOJI0JEHOBUX, KOOAIbTOBUX
Ta MapraHieBux J00OpUB.
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13. MATHIECBMICHHUM CYHEP®OC®DAT

BupoOHUIITBO MarHieBMiCHOTO cynepdocdaTy BiIpi3HIETHCS Bij
aMOHI30BaHOTO TPaHYJILOBAHOIO THM, IO HEWTpasizallis KHUCIOi
NyJIbIH, SIKa YTBOPIOETHCA MpPU pO3KiagaHHl (HocPOpHUTIB, MPOBO-
IUTHCA HE aMIayHOIO BOJOIO, a HAIIIBBUITAJICHUM JIOJIOMITHUM ITHJIOM.
Sk mxepeno MarHilo Moxke OyTHM BHUKOPHUCTAaHO MOPCHKY BOY, IO
MICTUTh 4 % Martito y cyxomy 3ainuuiky. J{HIIpOBChKO-/{OHEIbKUIA
Oio(ITOBUMA PO3CLI, SKUI OTPUMYIOTH 3 IJIMOOKHUX CBEPIJIOBUH,
HAJICKUTh J10 OpOM-HOA-XJIOp-MarHi€eBoro tuimy (OiXMalliH) 1 €
BUCOKOKOHIIEHTPOBAHUM PO3UYMHOM XJIOpHAY MarHiro (0m3bko 95 %)
3 pH 4—35 i1 Temniepatyporo 3amep3anss Hux4e — 30 °C. BiH MicTUTB
nomimku I, B, K, Ca, Fe, Rb, Mo Ta in. B ganuii yac GimoditoBuii
pO3CUT I0OYBaIOTh B PEXKUMI JOCIIITHO-ITPOMHUCIIOBOI €KCIUTyaTallli Ha
3arypuncbkoMy, CxigHo-ITonraBcskoMy, HoBonmoainbCcbkoMy poAaOBH-
max, a TakoX Ha MUKUIbChKIN 1 THUIIKIBCHKIM pO3B1yBaTLHUX TUIOIIAX.
MarhieBi coni [lepeakapnaTchbKoro Kajqi€HOCHOTO OaceiHy mpeacTaB-
JIEH1 CUJIbBIHOM 1 KapHaJIITOM, HI0 MOCTIMHO MPUCYTHI y COJISIX, B
cepeaHboMy ckianarouu 3,4 %. BMICT 3MilIaHO1 XJIOpUIHO-CYIb(ATHOT
coili — KaiHiTy — ckiazgae Bij 0,8 10 35 %, B cepenubomy 14,1 %.

[TpupoaHuil JOJIOMIT € 0CaAOBOIO TTOPOJIOIO0, 110 MICTUTh BAITHSK
CaCOs; 1 minepan ponomit CaCOjz- MgCOs;. s BUKOpHUCTaHHS Y
TEXHOJIOT1l Mar”ieBMicHOro cymnepdocdary HNpUPOAHUN HTOJIOMIT
BUMNAIIOEThCS B OOEPTOBUX II€Yax 3 YAaCTKOBOK (HEMOBHOIO)
peaizalli€ro peakilii qexkapOooHizariii:

CaCO, -MgCO, - MgO+ CaO+2CO, | (13.1)
CaCO, - CaO+CO, . (13.2)

[Ipy BUnNaNOBaHHI JAOJOMITOBOI CHPOBHMHHU B ME€YaX 3 ra30BUM
NOTOKOM BHUHOCSITbCSI TMWJIOBUJIHI YAaCTUHKH, fAKl YJOBJIIOIOTHCS B
OUKJIOHAaX Ta enekTpodiabTpax. Jo ckinagy nwiy BXOJATh SIK
YACTUHKUA BUXIJIHOI CHPOBUHM, TaK 1 YaCTUHKHU IMPOJYKTIB BHUIIAJIO-
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BaHHs. HamiBBUNaJIeHUI TOJOMIT Ma€ MPAKTUYHO Y JIBa Pa3d MEHIIE
CO,, HIXX TpUPOJHA CUPOBHHA; B HHOMY MOJISIPHE CITiBBIJHOIICHHS
CO,: (MgO + Ca0O) =(0,35—0,50) : 1. BuxopucTtaHHs NOUJIy HamiB-
BUMAJICHOTO JOJIOMITY MJI HeuTpamizaiii kucioi cynepdocdarTHoi
MyJbIIA Ma€ PsiJi MepeBar MOPIBHIHO 3 TPATUIIAHOI KPEHI00: Mpu
BUKOPHUCTAHHI JIOJIOMITOBOTO TMWJIy MEHILE BUIUIAETHCS Ta3o0-
nogionoro CO,; HamBBHUIIAJICHUN HOJOMITHHUHA IIMJI HE MICTUTH
BOJIOTH; BHACIIIIOK OUIBII BUCOKOI XIMIYHOT aKTUBHOCTI 1 PO3BUHEHOI
NOBEPXH1 JIPIOHOAMCIIEPCHUX YACTUHOK JOJIOMITHHM MU € OUIbII
e()EKTUBHUM HEUTPaIi30TOPOM, HI’K BAITHSIK, BAITHO Ta Kpeiaa.

TexHosorist MaraieBMicHOTO cynepdocdarty (puc. 13.1) nonsirae
B TOMY, II[0 CIIOYATKYy MPOXOJUTH Mpolec po3kiagaHHs dhochoputy
cyJb(haTHOIO KHUCIOTOK B peaktopl I-ro ctymens 3. Ilponec xapakre-
PU3YETHCS TUMHU K CaMUMH TapaMeTpaMu, 10 ¥ Mpu BUPOOHUIITBI
aMmoH130BaHoro cynepdocdary. Kucma cynepdocharna nynbna
nepeTikae 3 peaktopa 3 B peaktop-HeiTpamizarop II-ro crynensa 6.
Cronu x 3 OyHkepa 4 103aTOpPOM 5 MOJAETHCS B MOTPIOHIN KUIBKOCTI
HaI1BBUITAJIEHNUIN JOJIOMIT.

HamipeunaneHuit
Docdopur IOJIOMIT

1
4
ﬁ "
= ‘\{ TTynbna HA TPAHYIAILIK

Ta CYIIKY

-

| LS

Sl

Puc. 13.1. Cxema BuUpoOHHULITBA MarHieBMmicHoro cymnepdocdary: 1 —
oynkep dochopury; 2, 5 — nozaropu; 3 — peakrtop I-ro crynens; 4 — OyHKep
HaITIBBUITAJICHOTO I0JIOMITY; 6 — peakrtop II-ro crynens; no3zarop; 7 — Hacoc
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B peakrtopi 3 npoxoauth, B NEpILy yepry, HehuTpamizaiis ¢oc-
(baTHOI KUCJIOTU OKCUJIAMH MAarHio 1 KaibIllio:

2H,PO, + MgO=Mg(H,PO,), +H,0, (13.3)
2H,PO, + CaO =Ca(H,PO,), + H,O. (13.4)

[ToTiM Bi1OyBaeThCs HEWTpatizaiis BUIbHOI (pocdaTHOT KUCIOTH
KapOOHaTaMHU KaJbI[i10 1 MarHiio:

H,PO, + MgCO, = Mg(H,PO,), + CO, +H,0, (13.5)
H,PO, + CaCO, =Ca(H,PO,), + CO, + H,O. (13.6)

[Iporiec HeMTpaizailii TPOBOASATh O JOCATHEHHS PErjiaMeHTO-
BAHOTO PIBHS BiIbHOI KUCIOTHOCTI y NPOAYKTI (~3 % H3POspinen)-
VY MarnieBmicHoMy cyrniepdocdari MacoBa 4acTKa IIBUIKO- 1 MOB1JIb-
Hoxitounx gopm P,Os ctanoBuTh He MeHIIe 16,6 %, MgO — 2.7 %,
Ca0O — 29,5 %, pH 10 %-oi cycnen3ii — 3,1.

MarnieBmicHuil cynepdocdar BUIYCKAETHCS B T'PaHYJIbOBaHIN
dopmi, IJI1 4Oro HEUTpai30BaHA IMyJblla 3 peakTopa 6 BaHTaAKHUM
HacocoM 7 HampaBiigeTbes B anapaTt bI'C 115 npoBeaeHHs rpanyisili
1 CyIIiHHS.

ArpoximiyHa IiHHICTb Mg-BMicHOro cymnepdocdary mnossrae,
no-Tmepiie, y HasBHOCTI caM€ MarHito — MOXUBHOTO MAaKpPOEJIEMEHTY
Apyroro psay (arpoxXiMiku BBaXKarOTh, LIO NPH BTpaTax MarHiro 3
ypoxkaeM 3 1 ra Big 5 mo 20 xr s 30€peeHHsS 1 MIJIBUIICHHS
pPOMIOYOCTI TPYHTIB Tpeba BHOCUTHM MarHieBl ao0puBa). Ilo-mpyre,
MarHieBMicHui cynepdocdar BITUYM3HSHOTO BHUPOOHUITBA JIyKE
noOpe BUSBUB ce0€ Ha KHUCIMX JEPHOBO-MIA30JUCTUX TPYHTAX
Jlicocteny 1 ITomicest Ykpainu.

3anuTaHHs AJIA caMolNepeBipKH

1. Hum BIOpi3HSETHCSA TEXHOJIOTIS OJIEP>KaHHS MarHi€BMICHOTO
cynepdochary?
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. SIK BUNATIOETHCS MPUPOAHUI IOJIOMIT Ta AKa HOro XiMiyHa

dbopmyna?

. OnUIIITh TEXHOJOTIYHY CXEMY BUPOOHUIITBA MarHi€BMICHOTO

cynepdocdary.

. 3a AKUMHU peakiisiMUd 3A1MCHIOETbCS HelTpanmizauis gocdat-

HOI KUCJIOTH J0JIOMITOM?

. B d4omy mnosdrae arpoxiMiyHa IIHHICTh MAarHi€BMICHOTO

cynepdochary?

. B Axomy amapati 311MCHIOETbCS TPAHYJISIIS MarHi€eBMICHOTO

cynepdochary?
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14. OPTAHO-MIHEPAJILHI TA OPTAHIYHI
JTOBPUBA

14.1. HoBi TexHo0J10T1l 0epPKAHHA OPraHO-MIiHePaJIbHUX
H00pUB i3 0CaiB CTIYHUX BOJ
Ta OPraHivYHOI CHPOBHHH

VY cydacHux ymoBax 3a JediuuTy AOOpUB MOIIYK ajbTep-
HATUBHUX JKEpen 3a0e3MeUYeHHs KYJIbTYPHUX POCIHH MOKHUBHUMHU
PEYOBHMHAMH € HAJ3BUYANHO aKTyaJIbHUM. Y 3B’43KY 13 3a3HAYEHUM
JOIIIJILHOIO € TiepepoOKa Ha JIOOPUBO PI3HOMAHITHUX OPraHOTN€HHMX
BIIXO/IIB, IO YTBOPIOKOTHCA B MPOLECI CYCHUIBHOIO BUPOOHHUIITBA,
30kpeMa, ocaaiB cTiynux Boja (OCB). Kpim Toro, B ocTaHHi poKH 3a
PaxXyHOK Pi3KOro 301IbIICHHS YUCEIbHOCTI HACCIICHHS MICT Y BChOMY
CBITI TOCTPO CTOITh MpoOJieMa iX YTWIII3alli Ta 3HMXKEHHS, TaKUM
YUHOM, €KOJIOTIYHOIO HaBaHTaKEHHS HAa HAaBKOJIMIIIHE CEPEIOBUIIIE.

[lopiuno B Ykpaini yrBoproersest 25—30 mua. m° OCB 3 Boo-
rictio = 97 % a6o 0,7—1,0 MmiH. T 3a cyxoro pedoBuHow. [lepeBaxkHa
yactuHa OCB 3HEBOJHIOETHCS B NPUPOJHUX YMOBAX Ha MYJIOBUX
MaiTaHYuKax, 1o 3aimaroTh 10 40 TUC. reKTapiB IIHHUX 3€MENb 1, Y
O1BIIIOCTI BUIAJIKIB, HE MAalOTh TIAPOIZOJALIL Ta € JPKEpesoM
3a0pyJHEHHSI TPYHTOBUX BOJ Ta TmoBiTps. KiHleBuil ckiaa ocaiiB
3QJIEKUTh BIJ CTYNEHS OYMIIECHHS CTIYHUX BOJ 1 MOXE 3HA4YHO
3MIHIOBATUCS Ha PI3HUX OYHUCHUX CIOPYAaX 3aJ€KHO BIJ SKOCTI
KOMYHaJIbHO-TIOOYTOBUX, TPOMUCIIOBUX Ta 1HIIMX CTOKIB.

Ocaau CTIYHMX BOJ MICBKMX OYHCHHX CIIOPYIl XapakTe-
pU3YIOTbCA 3HAYHUM BMICTOM OpPraHIYHOI PEYOBUHHU, MakKpo- 1
MIKPOEJIEMEHTIB, Ol0JIOTIYHO aKTHUBHUX PEYOBUH. 3a 3arajJlbHUM
BMiCTOM TOXUBHUX peyoBuH (NPK) 1T cyxoi pedoBuHH oOcajiB
CTIYHUX BOJ ekBiBajeHTHa 100 Kr Takoro mTy4dHOro noOpuBa SIK
HiTpodocka. [Ipu BHeceHH1 B IpyHT 1—4 T/ra cyxoi pe4OBUHU OCa/IIB
cTiuHuX Boj Ha 8—10 pokiB 3a0e3neuyeTbest Oe3neiuuTHU OanaHc
MIKPOEJIEMEHTIB y IPYHTI.
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OcHOBHI BUAM OCAjIB, IO BUIUIIIOTHCI 31 CTIYHHUX BOJ Ha
MICBKHUX OYHUCHMX CIIOPYJax: CUPUH OCaj 3 MEPBUHHUX BIJICTIMHUKIB,
AKTUBHUW MYJI 3 BTOPUHHUX BIACTIHHUKIB, 5KUP 1 MEXAHIUYHI JTOMILIKH
3 MEPBUHHUX BIJCTIMHUKIB, YIIUIBHEHUH aKTUBHUU MyJ 3 MYJIO-
VIIIBHIOBAYIB, MiJACYIIEHUN Ocaja 3 MyJIOBUX MaijgaHuukiB. CepeaHs
BOJIOTICTh OCaJy 3 IEPBUHHUX BIJACTIMHMKIB, CKIIagae npuOmm3Ho 95 %.
Bosoricte akTUBHOTO MyJy, IO BHUBAaHTAXKYETHCA 3 BTOPUHHHUX
BIICTIHHUKIB, ckiagae 99,2—99,7 %, micas OiodiasTpiB — 90,5 %.
VYUIUIbHEHUH aKTUBHUM MyJI Ma€ cepefHto Bojoricte 97—98 %.
OpraniyHi pe4OBUHU BUCYIICHOTO MYJY MPEJICTABICHI B OCHOBHOMY
oinkamu (110 50 %), sxupom (110 20 %) 1 ByrsieBonamu (8 %). Y cupomy
ocaji OUIKIB y 2 pa3u MEHIIE, a BYIJIEBOMIB y 3 pa3u Oulblie, HIXK B
akTuBHOMY MyJi. Cupuil ocag  MICTUTh, % 3a CYXOH MAacolo:
Byriero — 35,4—87,8 %; Boguto — 4,5—S8,7 %; cipku — 0,2—0,7 %;
azory — 1,8—8 %; xucaio — 7,6—31,4 %. AKTUBHUN MYJI MICTUTb,
% 3a cyxoro macoro: 44—75,8 % Byraemnto; 5,6—8,2 % BoaHio; 0,9—
2,7 % cipku; 3,3—9,8 % azory; 12,5—43,2 % xucHo. Boaosigmgaua
ocajaiB 0araTo B 4OMY 3aJICKHUTh BiJ PO3MIPY YacCTOK IXHBOI TBEPIO1
dazu. Yum apibHilIe YaCTKU, TUM Tiplia BOJIOBijia4a OCaIiB.

B ocanl 3 mepBMHHUX BIJICTIMHUKIB BMICT YacTOK PO3MIpOM
ouremie 7—10 MM cknamae 5—20 %, 1—7 mm — 9—33 %, MeHIIe
1 Mmm — 50—88 % Bi 3arajibHOI Macu CyX0i pEYOBUHHU. 30POIKEHUI
y METAHTEHKaxX 0Cajl, Y MOPIBHSAHHI 31 CBXKUM, Ma€ OUIbII JpiOHY i
OJIHOPIIHY CTPYKTYpPY Ta MICTUTh YaCTOK PO3MIPOM MeEHIIE 1 MM y
cepenHbomy 85 %. B akTUBHOMY MyJIl KUIBKICTh YaCTOK PO3MIPOM
MeHiie 1 Mm nocsrae 98 %; posmipom 1—3 MM — 1,6 %, Ouibiie
3 mm — 0,4 % Big Macu Cyxoi peuOBUHH.

[Ipu 30epiranHi ocajiiB Ha MYJIOBUX MaiJJaHYMKaxX TPUBAIUNA Yac
B HUX 3MEHIIYEThCA BMICT TyMycy A0 10 % 1 HMX4Ye, a 30JbHICTb
nigBuiyerbcss 10 90 %. BwmicT MetamiB B ocajax CTIYHMX BOJ B
CEepeIHbOMY CKJIaJla€e, T/KT Cyxoi pedoBHHHU: mapraniio 18—7100,
B cepeauboMy 380; kobOambTy 5; momiOaeny 28; pryri — 733;
cBUHIIO — 1360; nunaky — 2790; mimi — 1210; Hikeno — 3204;
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kaamito — 110; xpomy — 2620. Takum 4MHOM, MOKHA 3pOOUTH
BUCHOBOK mpo Te, mo OCB € I1iHHOIO OpraHo-MiHEpaIbHOIO
CHUPOBHUHOIO 1 iX JIOLUUIBHO NEPEPOOIATH MICISI BUJAJCHHS 31 CTIYHHMX
BOJI Ha O10MiHEpasbHI 100pHUBa.

Ha xadenpi XxIMIYHOI TEXHOJOrIi HEOPraHIYHUX PEUYOBUH
JIHIMPOZEP>KMHCHKOIO JIEPKABHOTO TEXHIYHOTO YHIBEPCUTETY PO3-
pOOJIEHO 1Bl TEXHOJIOTIi OJIEpaHHA OpraHO-MiHEpaJbHUX J100pUB 13
ocajiB cTiyHuX Boj. [lepiia 3 HUX nmoka3zana Ha puc. 14.1.

Oco0auBICTIO  PO3pPO0OJICHOT  TEXHOJOTl €  3aCTOCYBaHHS
Oe3nepepBHO AII0YOTO MPUCTPOIO Jis 300py IJIaBAOYUX PEYOBUH Y
NEPBUHHOMY BIJCTIMHHUKY; BCTAHOBJIEHHS (UIBTPY 1 MPUCTPOIO IS
BaKyyMHOI OOpOOKHM HAJJMIIKOBOIO AaKTUBHOIO MYy Mepei Moro
VIIIBHEHHSIM, 1110 3a0e3nedyye 3MEeHIIIeHHs 00’ eMy ocaiB, sIKi moja-
IOThCS Ha MYJIOBI MaiJJaHYMKH Maike BJBIYl, MIJABUILYE MIBUIKICTH
OpOLIECIB  BIJICTOIOBAaHHA Ta (UIBTPYBaHHSA, a TAKOX BUKJIIMKAE
raJibMyBaHHs aHAepOOHUX IMPOIIECIB PO3KIIATAHHS OPTaHIvYHOI CKJIa10-
BOI OCaJIB CTIYHUX BOJ Ha MYJIOBUX MalJlaHUMKaX; BIPOBAJIKCHHS
BaKYyMHUX JIPEHAXIB, SIKi 3HAYHO MPUCKOPIOIOTH BUIAJICHHS BOJIOTH 1
CKOpPOUYIOTh B JIEKUJIbKa pa3iB 4ac nepedyBaHHSA OCa/iB Ha MYJIOBHX
MalJaHYMKaX; BUKOPUCTAHHS KOMOIHOBaHOI TEXHOJIOr1i aHaepoOHOTro
OKHMCHEHHSI OCaJiB 1 OTPUMAHHS E€JIEKTPUYHOI 1 TEIJIOBOI €HEeprii 3a
PaxyHOK CHaJIIOBaHHs 010ra3y; BIPOBAJKEHHS JIJIBHUIIL 3 IEpEepOOKU
OCaJiB CTIYHUX BOJI Ha OpraHO-MiHepajbHI JOOpHBa, AKa BKIIIOYAE
3HEBOJHEHHS 1X Ha Cy4acHOMYy OOJaJHaHHI [UIAXOM UEHTPH-
¢yryBanHss a0o (inbTpyBaHHS, 3HE3apa)KyBaHHs, CYIIIHHSA Ta
KOHJIMIIIFOBAHHS 1 MaKyBaHHS JOOPHUBA K TOTOBOTO MPOIYKTY.

Jns  ngomaHHA OUIBIIOI  THYYKOCTI  TEXHOJIOTIYHOI  CXEMH
3aIPONIOHOBAHO BIIPOBAJKEHHS JIJILHUII OTPUMAHHS IOOPUB 3 OCa/IIB
CTIYHMX BOJI IIUISIXOM KOMIIOCTYBaHHSI CYMICHO 3 J00OaBKaMu
OpTraHiYHUX BIIXOAIB (TUPCHU, COJOMH, JITHIHY, JIUCTIB, MOOYTOBUX
B1JIXO/IIB, a TaKOXK (pocdorimncy).
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Puc 14.1. Texnonoriuna cxema OTpUMaHHsI OpraHO-MiHEepajJbHUX JOOpPUB
3 0CaJiB MICBKMX CTIYHUX BoJ: 1, 6, 12, 33 — (inbTpar, SKuil MoBepTAETHCSI HA
MOBTOPHY O10JOTTYHY OYMCTKY; 2 — pe3epByap YUIUIbBHEHOrO0 MYy 1 CHpOTO
ocany; 3, 5 dbinbTpu; 4 — panianbHU MYJIOYUIUIbHIOBaY; 7, 8 — BaKyyMHI
Hacocu; 9, 13, 23 — ra3osi Bukuau B armocepy; 10 — BakyyMHI JpeHaxi;
11 — mynoBuii maigaHuuk; 14 — By30J1 BaKyyMyBaHHS aKTMBHOTO MYIy i
CHUPOro ocajy 1 IUIaBalOYMX PEUOBHUH; 15 — M00aBKM TUPCH, COJIOMH, JITHIHY,
dbocdorincy; 16 — 3HEBOJHEHHUI 0OcajJ MICHKUX CTIYHUX BOJ; 17 — aKTUBHUM
myi; 18 — merantenk; 19 — ABUTYH, 110 Tpaloe Ha Olorasi, 3 reHepaToOpoM
eIeKTpUYHOTO cTpyMmy; 20, 21 — Hacocu; 22 — cupuii ocaa; 24 — NpoMiKHA
€EMHICTb IS TJIaBAIOUMX PEYOBHMH; 25 — MPUCTPIN ISl yCepeaHEHHs CTIYHHUX
BOJI B MEPBUHHOMY BIJICTIHHUKY; 26 — NEPBUHHUN BIJICTINHUK; 27 — BUXIJHI
MICBK1 CTIYHI BOJAM; 28 — MaiilaHuYUK Ji1 KOMIIOCTYBaHHS ocaliB; 29 —
roroBuil kommoct; 30 — mnentpudyra; 31 — npucTpiii g ycepeIHEHHs
CTIYHUX BOJ; 32 — CTIUHI BOJAM B a€pOTECHK; 34 — 3HE3BOJHEHHI ocam; 35 —
BY30J1 KOHAMIIIIOBaHHS 1 MaKyBaHHA 100puBa; 36 — roToBe OpraHo-MiHepaibHe
100pUBO 10 KOPUCTyBaya
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Maca, ska moTrparisie Ha KOMIIOCTYBaHHS, PO3IrPIBAETHCS 0
temrepatypu 55—65 °C Ha npoTs3i ABOX THUXKHIB, B PE3YJIbTaTI YOTO
B1IOyBaeThes il 3He3apaxkeHHs. ToOTO B ocajl PYWHYIOTbCSA SHLS
reJIbMIHTIB, HAUIPOCTIIINX, TATOreHHa MIKpodiopa, HaclHHA Oyp sHIB,
3HUKA€E HEeMPUEMHUN 3amax. [ '0TOBHI1 KOMIIOCT MICTUTb JIOBOJII OaraTo
rymycy, azoty, (ocdopy, Kajir, MIKpOCJIEeMEHTIB B (opmax, sKi
JIETKO 3aCBOIOIOTHCS POCIMHAMM, BIH CTA€ CAHITAPHO OE3MEUHUM.

Takox Ha kKadeapi XIMIYHOI TEXHOJIOT1i HEOPTAHIYHUX PEUOBUH
JIHIIPOA3EP KUHCHKOTO  JEP)KABHOTO  TEXHIYHOTO  YHIBEPCUTETY
PO3pOOJICHO TEXHOJIOTII0 OJEpPKaHHS OpPraHO-MIHEPAIbHUX JOOpHUB 3
OPOAYKTIB OYHUCTKM MICBKMX CTi4YHUX BojA Bia ¢docdatiB, sKa
npeacrabieHa Ha puc. 14.2. IlepeBaroro JaHOi TEXHOJOTII € Te, IO
Ui i1 peamizailii MOXXHA 3acTOCYBaTH THIIOBE OOJIQHAHHSI —
€MHOCTI, MIIIAJIKWA, BIJCTIMHUKH, HACOCH, JETIAPATOpPH, NMaKyBaJIbHI
MAaIllMHU Ta 1HIIIE.

Pearentn

1a TOpP . .
COraranieHa BiT pocdatie

1 CTIYHA BOJA

3 ]
SN ! ,
4 I L/j

JodpHEo
JO CITOZKHE AUIB

[ o]

AKTHBHHI My

CTitHA BOJA 3
BTOPHHHIX B1JICTHIHIKIB &yrar

Puc. 14.2. TlpuHuunoBa TEXHOJOT1YHA CXEMa OJIEpXKaHHS OpraHO-MiHe-
paNbHUX JOOPHUB 3 MPOAYKTIB OYMCTKH MICBKMX CTIYHMX BOA Bin (ocdaris:
| — npuminieHHst ajig npuiiomy 1 30epiraHHsi peareHTiB (Topdy, cynbdary
bepymy Ta TIMOXJIOPUTY KaJbIli0); 3 — €MHICTh JJIsl IPUTOTYBaHHS PO3UYMUHIB
peareHriB Ta Topdy 2, 5, 7, 8 — Hacocu; 4 — peszepByap ISl BUBAHTAKECHHS
CTOPOHHIX PEYOBHH; 6 — pajlayIbHUM pPeakTop-BIACTIMHUK; 9 — HIHEKOBUIA
nerigpatop; 10 — cymapka; 11 — npuminieHHs 1y nakyBaHHA, 30epiraHHs i
BIJIBAHTAKEHHS TOTOBOI'0 OpPraHO-MIiHEPATLHOTO J0OpUBa
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®epymy (II) cynpdat, npupoanuii Topd Ta KajablLil TIHOXJIOPUT
30epiratoThcs Ha ckiaai 1. HeoOxiaHi 103U BKa3aHUX PEUYOBHUH IOja-
I0Th JI0 €EMHOCTI JJI MPUTOTYBaHHS PO3YMHIB peareHTiB ta Topdy 3.
Hacocom 2 y eMHicTh 3 TakoX HaIXOAWTh CBIKUN aKTUBHHUN MYl
micJisi 010J0T1YHOI OYMCTKM CTIYHOI BOJIU B a€pPOTEHKY. Y €MHOCTI 3
B11I0YBa€ThCS MEPEMIITYBaHHA BUXIJHUX KOMMIOHEHTIB. [ani cymim,
OpOXOAsYM 4Yepe3 pe3epByap 4, y AKOMY BHUIAISAIOTHCA CTOPOHHI
PEYOBUHHU, HACOCOM 5 MOAAIOTH A0 PadladbHOrO pPeaKTOpa-BIIACTIN-
HUKa 6, I MPOXOAUTh IITMOOKA OYMCTKA CTIYHOI BOAM BiJ (pocdartis.

Yac nepeOyBaHHS pEarcHTIB y peakTopi 6 CTAHOBUTH 3 TOJIMHH.
IToTiM HacocoM 7 BoJIOre OpraHo-MiHEpaJibHE JOOPUBO IMOJAIOTH JO
IIHEKOBOrO Jeriparopy 9, a ¢yrar HampapisAlOTh Y €MHICTh 3.
Oprano-MiHepalibHE AOOPUBO, IO MPONILIO LIHEKOBUU JErigpartop,
BIINPABIsAIOT, A0 cymapku 10, a motiM jgo ckiagy 11, me #oro
NaKYyIOTh Ta BINPABIIAIOTH CIIOKUBAYAM.

Bigomi TexHonorii  30poKyBaHHS ~ PIAKOrO THOKO  YH
KOMYHaJIbHOI CTIYHOI BOJM B aHaepoOHMX ymoBax. s 1boro
BUKOPHUCTOBYIOTbCA PI3HE YCTaTKyBaHHS: OJHO- Ta JIBOCTYIICHEBE.
[Ipn onxHOCTYHEHEBIM TEXHOJOrIT piAKUKA THIA abo 1HImA piaka
OpraHiyHa pPEYOBHHA MPOXOJUTh MEXAHIYHY Ta TEMIIEpATypHY
NiTOTOBKY, a MOTIM 30pO/iKyBaHHS B METAaHTEHKY — amapari, KUl
npeAcTaBisie coO00I0 TEPMOCTAT, IO MPAIIOE B aHAEPOOHUX YMOBAaX.
CtBOopeHa BeJIMKa KIIbKICTh METAHTEHKIB, SIKI PI3HATHCA pPOOOUYUM
06'emoM (Bix 1—3 M 10 500 M’ i Ginblie), HAIPSIMOM MPOCYBAHHS
CUpPOBUHHU (BEpTHUKaJIbHI a00 TOPU3OHTAJNIbHI), KUIBKICTIO Kamep B
NOPOXHUHI amnapaty (0JHO- 4M 0arato CeKIliiiHi), cXeMaMHu TepMO-
CTaTyBaHHA, Ta MarepiajaMu, 3 KOO BOHM BUTOTOBJICHI (METaJeBI,
3a/11300€TOHHI1, IJIACTMACOBI Ta 1H.).

IlepcieKTUBHOIO € KOMIUIEKCHA TEXHOJIOTis, sKa BIJNOBiga€
BUMOTaM €(PEKTUBHOTO OCBOEHHS MNPHUPOJHHUX PECYpCiB 1 €Heprii,
3aJI0BOJIEHHA TOTPeO JIIOAMHU Ta 3aXUCTYy HABKOJUIIHBOIO CEpPEJo-
BUIlla. BoHa oOXomoe NOBHMM IIMKJI YTWIII3allii BCiX BIJXOIIB
CUIbCHKOTOCTIOAAPCHKOT0 BUPOOHMIITBA (puc. 14.3).
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Puc. 14.3. KoMmIUslekCHa TEXHOJIOTYHA CXeMa OTPUMAaHHS OpraHo-MiHe-
panbHUX A00puB: 1— mpuitmansHuil OyHKep; 2 — HacocH; 3 — moApiOHIOBaY;
4 — mauH; 5 — OyHKEpH IJIsi MIHEpaJIbHOI CUPOBUHM; 6 — go3aTopu; 7 —
30ipHUK; 8§ — cymapka; 9 — cemaparop; 10 — nuxion; 11 — BeHTHIATOD;
12, 14 — TenmooOMinHukH; 13 — miy; 15 — pekynepatop;16 — MeETaHTEHK;
17 — nacoc

3riIHO 31 CXEMOIO BUXiJHA OpTraHiuHa CUPOBHMHA HAKOIHUYYETHCS
y npuiiManbHOMYy OyHKepi 1, 3BIIKM HAcocoM 2 TOJA€TbCS Ha
JBOCTaAiiiHe ToApiOHEHHs B amapati 3 ta muuHi 4. [ ogep>kaHHS
IpPaHyJbOBAHUX OPraHO-MiHEpaJbHUX JOOpPHUB /O OpPraHiyHOI Macu
J0/1al0Th MiHEpaJbHI KOMIIOHEHTH, SIKI HAKOIUYYIOThCS B OyHKepax 5
1 103aTopaMu 6 B HEOOX1JHIM KiJIbKOCT1 MOAAIOTHCS Yy 30IpHUK 7 IS
NPUTOTYBAHHS OPraHO-MIHEPaIbHOI MYJIbIIH.
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['panyntoBaHHs BiOYBA€THCA B CYILIAPI KUIUIAYOTO IIapy 8.
OpepxaHi rpaHysd TOCTIHHO cemapyrooThcsi B amapari 9. JlpiOHi
IpaHyjiud 3HOBY MOBEPTAIOTHCS HA TIpaHyJIOBaHHS B amapar &,
a ToBapHa (pakilisi rpaHyJIbOBaHUX JOOPUB HANPABISETHCA HA CKJIIAT
1Sl 30epiraHHs Ta 3aTaprOBAHHS.

BianpamboBane MOBITPS MiCJis CyHIapKd &8 TPOXOAUTh OYH-
mieHHs Big nuainy y mukioHi 10, 1 BeHtwisitopom 11 dyepes
TEMJI0OOOMIHHUK 12 moTparuisie Ha TepMiyHE OYMINeHHS y iy 13, B
AKIA TpPU  BHUCOKIA TeMmIepaTrypi BIAOYBaeThCs  pO3KJIadaHHs
IIKIIJTMBUX PEYOBHMH Ta PEUYOBHH 3 HENPUEMHUM 3aMaxoM, M0
MICTSTBCS B IIMX ra3ax: OKCHJ BYIJICIIO, METaH, aMiak, CIpKOBOJCHb,
CIpUaHUM aHTIApUJ, MepKanTaHu Ta iH. JlecTpyKuis HaBeIeHUX
pevyoBUH Bi0OyBaeTbes mpu Temmeparypi Ouibm sk 600 °C. [dns
rapaHTOBAaHOTO PO3KJIAJaHHA BKa3aHUX PEYOBUH BUOpaHa TemIe-
patypa 700 °C. 3 MeTOr0 €KOHOMI1 MAJIbHOTO BUXJIOMHI ra3u CIIOYaTKy
HiITPIBAIOTHCS Y TEIMIIOOOMIHHUKY 12, 0OTHOYACHO YTUJII3YIOUH TEIIO0
BUXJIOITHUX Ta3iB.

Jns  monepemKeHHsT MOTPAIUIIHHS TPOAYKTIB TOPIHHA Y
n00pUBa, CYIIIHHS IPOBOJIUTHCS 3a JIOIIOMOI'0I0 HEUTPaAIBLHOrO TEIJIO-
HOCISI, HaIpuKiIag, aTMOC(EpPHOTrO MOBITPs, SIKE IEepes IMoJaycio B
CylIapkKy 8 miairpiBaerbcsi y TtemnoooMinuuky 14. Ilpu npomy
TEMJI000MIHHUK 14 10IaTKOBO yTHIII3y€ TEIUIO BIAMPAllbOBAHUX Ta3iB
nicins neyi 13.

OcTaToyHO TEIUIO BiANpallbOBAaHUX Ta3iB Mepesd BUKUIOM iX Y
MOBITPsSI YTUJII3YETHCS 3a JOMOMOIOK pekyreparopa 15, B sKoMy
niirpiBaeTbes Boja. Llst Boma Moxke OyTHM BHKOpHUCTaHaA sl MOTPeO
dbepmu, a00 a1 HIIKUX TOTPEO.

JI71st eKoHOMIi BUTpAT HNaJIMBa P MPOBEACHH] IPOIIECY CYIIIHHS
y 3alpoIlOHOBaHIM TEXHOJIOTIUYHIA CXeMl MOKe OyTH BHUKOpHCTaHa
OiorazoBa ycraHoBka. IIpu oMy mojpiOHEHa opraHika HacocoM 2
CIIOYATKy MOJIa€TbCsl HA OpPOJIIHHS y METaHTEHK 16, B sgKoMy
B110YBa€ThCS PO3KJIaAAHHSI OPTraHIYHOT PEUOBUHM /10 TMIPOCTHUX JIETKO-
3aCBOIOBAaHUX POCIMHAMHU PEUYOBHH, K1 Jajil MOTPAIUISIOTh Y 301pHUK
7 sl IPUTOTYBAHHS OpPraHO-MiHEPaIbHOT MYJIbIIH.
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bioras, sikuii yTBOPIOETHCS B MpoOLECT OPOJIHHS, MOJAETHCA Y
niy 13, 3a paxyHOK 4Oro BIJOYBa€TbCs €KOHOMisl mayibHOro. JIns
NiATPUMAHHS TEPMOCTATUYHUX YMOB Y METAHTEHKY, BIH 00JIaIHAHUI
TEMJI0O00OMIHHUMU €JIEMEHTaMU, B sIKi HacocoM 17 monaaeTbesi rapsiya
BOJIa 3 pekyneparopa 135.

[Tun micns umkiaony 10 moBepraeTbes y 30ipHUK 7 JUIsl PUTO-
TYBaHHSI MYJIbIIH.

TakuM 4YWHOM, 3alpONOHOBaHAa CXEMa MOBHICTIO BiANOBiga€E
BUMOTraM OXOPOHHM HaBKOJMIIHBOTO MPUPOJHOTO cepeAoBuina. Bona
HE Ma€ PIIKUX BUKUJIB, BCl BOHU MOBHICTIO 3aMKHEHI. [loBiTps nepen
BUKHUJIOM B aTMOc(epy NMPOXOAUTh OYMIIEHHS 3 TEPMIYHUM PO3KJIa/IaH-
HSIM IIKIJIJTMBUX PEYOBUH Ta PEYOBHH, SIKi MAlOTh HEIPUEMHUM 3ariax.

14.2. I'uiii Ta 3eJ1eHa Maca

I'Hili sk 7OOpPHUBO MICTUTH O€3/14 MOXKUBHUX peyoBUH. OHAK
BUKOPHUCTOBYBAaTH 1 30epirati Moro moTpiOHO mpaBmiibHO. CBIXKHIA
THIA B I'PYHT 3a3BUYail HE BHOCSTH, aJK€ BIH BUJIUIAE JTyXe Oarato
Teryia. ToMy MOXKHA ciaquTH KOpiHHA pocyivH. CBIXE T0OpPHUBO pO3-
BOJSATH BOAOKO OJWH JI0 OJHOTO 1 AOJIAI0Th B CyMilll Tpoxu 30u. Llum
PO3YMHOM, HAMAararouMuch HE MOTPANUTH HA JIUCTS, MOJIUBAIOThH IPYHT.

30epirar0Th rHiii HACTYITHUM YHMHOM: BJIAIITOBYETHCS IiJICTUIIKA
13 3eMJIl YM ONajJoro JHUCTSA, fKl OyayTh BOWpaTH pIiAMHY, SKa
BUAISIETBCS. Uepe3 koxkHI 20 ¢M IIap THOK MEPEKIaJatoTh MIapoM
Topdy, OaUIIIS UM IPYHTY TaKoi x BUCOTU. Ha 3uMy fioro 3acunaroTh
3eMIJICI0, @ 3BEPXY JIOAATKOBO YTEIUIIOIOTh MOJIIETUIEHOBOIO TUTIBKOIO.
Cxkrnan cBiKOro rHoro Ha cosioMm'siHi miactwii (%), npeacTaBieHO
y Ta0n. 14.1.

KomnoctyBanHsi THOWO 3 (OCHOPUTHUM OOPOLIHOM BUKIIUKAE
Olsbllie €HepriiHy rymi(ikaimilo OpraHiuHOI PEUYOBHHH, CKOPOUYE
BTpAaTH a30Ty ¥ MIJABHUILYE TOCTYHHICTh I pociauH docdopy, 110
OPU3BOAUTL JO MiABUIIECHHS €(GEeKTUBHOCTI 000X KOMIIOHEHTIB.
['HiliHO-GOChHOPUTHI KOMIIOCTA OACPKYIOTh ILIUISXOM JIOJaBAHHS
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15—20 xr ¢ochoputHoro OopomHa Ha 1 T rHow. DochopuTHE
OOpOIIIHO MOKHA BHOCUTH B THIM NpH YKJIaJaHHI HOro B IITaOEIb, a
TAKOXK 0€3MOoCcepelHbO Yy TBAPUHHUIIBKUX MPUMILICHHSIX Mepes iX
OUHUILIEHHSIM. B1J0MO 1Ba OCHOBHUX CIIOCOOM KOMIIOCTYBAaHHS THOIO 1
Topdy B MITAOEIAX: MOMIAPOBE i OCEPEKOBE.

Tabnuysa 14.1. Ckiaaa cBizKoro rHor0 Ha coJioM'siHii miacTuani, %

Opran. | Azot, | ®ochop, | Kaniit, | Kanbmii,
Bun teapun Bona peuoBuHa | N P,O K,O CaO
Benuka porata |5 3 203 | 0,50 | 0,23 0,59 | 0,40
Xyno06a
Koni 71,3 25,4 0,77 0,28 0,63 0,21
BiB1i, ko3u 64,6 31,8 0,83 0,23 0,67 0,33
CsuHli 72,4 25,0 0,65 0,19 0,60 0,18
3eneHe 00puBO (cuaepar) — II€ CBDKA POCIMHHA Maca, SIKY

3aciBalOTh y APYTrid MOJIOBHHI JiTa 1 3aKJaJai0Th MiJ 4ac OCIHHBOI
00poOku rpyHTy. Ilepeaycim 11e 6000B1 POCIMHY, SIK1 3/1aTHI HAKOIIH-
YyBaTH a30T 3a paxyHOK (ikcarlii 3 atMmocdepu. I'mnboko mpoHUKaroui
KOpPEHI 3aCBOIOIOTh MOXKHMBHI  €JIEMEHTH 3  BaXKOJOCTYIHHUX
MIHEpaJIbHUX CIOJYK 1 y TaKUM crocid poOisTh X HOCTYMHUMH IJIs
HACTYITHOI KYJIbTYPH.

TpaBu 3yNUHSAIOTH BUMHBAHHA JKUBWIBHUX PEUOBHH 3 IPYHTY,
NEPEKauyIOTh €JIEMEHTU XapuyBaHHS 13 TIIMOOKMX IIAPIB Yy BEPXHI.
TpaBu ciMmeiictBa 0000BHX 30aradyroTh IPYHT a30TOM, TOMY 11O
MalOTh 3/IaTHICTh 3aCBOIOBATH aTMOC(EPHUI a30T.

3enieHe 100pUBO poOUTH 0araToOIYHY MO3UTUBHY A0 HA IPYHT
i1 ypoxail. [Ipu ioro BHECEHH1 Y HAKOIUUYYETHCA HE TIJIBKH a30T, aje
1 1HII1 KUBWIbHI PEYOBUHHU.

14.3. I'yminoBi no0puBa

Cepen opra"iyHux J00pUB OCOOJIMBO BHUIUISIETBCA TIpylia
OpraHIYHUX PEYOBHUH MPUPOJHOrO MOXOJKEHHS, IO OACPKAIA Ha3BY
I'yMiHOBI JOOpHBa.
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['ymiHOBI n00pHBa OIEPXKYIOTh 13 TOpdy, Oyporo Byruuis Ta
canpoIeiko.

['yMiHOBI pe4OBMHU — OCOOJIMBA rpyna OpPraHIYHUX CIOJIYK,
MOXO/PKEHHSI SIKMX IIOB'SI3aHO 13 MpolecaMu O10XIMIYHOTO PO3KJIa-
JTAHHS ¥ TEePETBOPEHHS POCIMHHOrO ob0maay (JIUCTH, KOPIHb, T'lIKH,
CTOBOYpH), OCTAHKH TBapUH, MIKpOOpPraHi3MiB. Y Cy4acCHHM iCTOpUY-
HUW MepioJl BOHU YTBOPIOIOTHCA ¥ HAKOMUYYIOTHCA Y TIPYHTax.
VY iXHbOMY CKJIaJIl BUSIBJICHI TYMIHOB1 KUCIIOTH, (DYIbBOKUCIOTH, COJI
UX KUCJIOT — TyMaTtd ¥ (yabBaTH, a TAKOXK T'YMIHHU — CIOJYKH
TYMIHOBUX KHCJIOT Ta (PyJbBO-KHUCIOT 13 IPYHTOBHUMH MIHEpaJaMHu.
KiimatuyHi ymMOoBM Ha 3eMill MUHYJIUX TEOJIOTIYHUX €MOX CHPUSIN
HAarpOMa/I)KEHHIO TYMiHOBUX PEYOBHH B OCaJax 1 yTBOPEHHS KayCTO-
OiomiTiB. [IpuduoMy B kKaycTo010J1ITaX TYMIHOBI PEUOBUHU 30€pEriucs
NEPEBAYKHO Y BUTJIAI TYMIHOBUX KHUCIIOT.

OpnHak, ryMiHOBI PEYOBUHHU, IO YTPUMYIOTHCA B IIUX KOPUCHHUX
KOMaJIMHAX, NEePeXOAATh y (1310JIOTYHO aKTUBHUN CTaH 1 €PEKTUBHO
II0Th  SIK  CTUMYJSATOPU POCTY POCIHMH 1 JpKepelia €JIEMEHTIB
XapuyBaHHS JIMILE TICIs aKTHBalli. AKTUBAaTOpaMu MOXYTb OYyTH
NiJBUILIEHA TEMIIepaTrypa, THii, MiIHEpaJbHI CIHOJYKH, HaNpUKIa]
amMmiayHa Bojia a0o iHui yru. [Ipenapatu HaityacTiie sSBISIOTh COOOI0
OYMIIIEHI BiJ] JOMIIIOK T'YMIHOBI KUCJIOTH 200 COJIi TyMiHOBUX KHCJIOT,
HaIpUKJIaJ, rymaTr HaTpilo. ToMy iX BHUKOPHUCTOBYIOTH SIK CTUMYJIS-
TOPH POCTY ISl OONPUCKYBAHHS HACIHB, MOCIBIB, 3aMOYYyBaHHs OyiIb0
1 yepenkiB (MOJIMIIYETHCSA W TPUCKOPIOETHCS BKOPIHEHHS ).

VY ckiaal TyMiHOBUX JOOPUB €JIEMEHTH Xap4yyBaHHS MPUCYTHI Yy
BUTJISIZII OPTaHIYHUX CIIOIYK 1 CTAlOTh JOCTYIHUMU JJIsi POCIUH MICHs
iXHbOi TpaHcopmanii y MiHepainbHi (opmu. KinbKicTh iX BHU3HA-
Ya€eThCSl CKJIAJO0M TOTrO KayCTOOIONITY, 3 SKOro OTpUMaHE J0OpHUBO,
a TaKoXK crocodbom aktupizamii. Tak, Topd mictuts Big 0,8 1o 3,3 %
azory, 0,06—0,5 % docdopy, 0,1—0,15 % kaniro. bype Byrijuis mae
y cBoeMy ckianai 1,2 % azory, iloro oOpoOka 3 METO aKTUBI3aIlli
IYMiHOBUX pEUYOBHH, HAIPHUKIAJA, amMiayHOK BOJOK OJHOYACHO
niaBuILye BMICT a30oTy y aoOpuBi a0 4,0 %. Jlo3u, siki peKoMmeH-
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OyIOThCs Byriierymaty Hatpiro — 0,25—1 1/ra npu BMICTI a3oty —
1,6 %. OTxe, 13 UM JOOPUBOM Ha reKTap pijull HAAXOIUTH BiJ 4 10
16 xr azory. TakuM 4YMHOM, XOua B T'YMIHOBUX JI00pHUBax i yTpu-
MYIOThCA a30T, ¢hocdop 1 kKaiiid, ajne iX HaCTUIBKK MaJio, 110 TOBOPUTHU
PO HUX, sK Npo jxepeno NPK He noBoauThcs.

['yMiHOB1 10OpHBa MICTSTh BUCOKY KUJIBKICTh BYTJIELIO TYMiHO-
BUX pe4yoBUH. Tak, y 100puBax, OTpUMaHUX 3 Oyporo BYTi/UIsl BMICT
BYIUICI}0O CTaHOBUTH Bij 50 g0 60 %, 110 1CTOTHO 3MIiHIOE OajaHc
OpraHIYHOI PEYOBHHM Y IPYHTax, 32 YMOBU BHECEHHS, HANPUKJIA],
Oyporo BYrijuisi B MeNIOpaTUBHUX A03aX. OJHAaK, NpU BUKOPUCTAHHI
3BUYAHUX J103, TYMIHOBI JOOpHMBa HE3HAYHO IMMIJABUIIYIOTH BMICT
OpPraHIYHOIO BYIJIEIIO Yy IpyHTi. OTXe, NpUpo/ia MO3UTUBHOIO BILIUBY
UX J00PHUB Ha PICT 1 PO3BUTOK POCIUH 1 IPYHTOBA POIIOYICTD IHIIIA.

JlochikeHHsIMA 0araThb0X BUEHHMX BCTAHOBJIEHO, IO T'YMiHOBI
PEYOBUHH, BHECEHI 3 JOOpPHMBAMU I[LOTO TUIY HacaMIiepe]] 3MiHIOIOTh
(13M4H1 BIACTUBOCTI IPYHTIB. Tak, BHECEHHS BYIJIEr'YMIHOBUX JOOPUB
BIUIMBA€E HA BOJHO-(I3WYHI BJIACTUBOCTI TIPYHTY: I1JBUILYETHCS
KanuisipHa ¥ MOJbOBA BOJIOTOEMHICTh JIETKUX I'PYHTIB (Y CEpEeAHbOMY
Ha 20—30 %) 1 BONOIPOHUKHICTh BAXKKHUX, MOJIMIIYETHCI CTPYKTYpa
1 BMEHIIYETHCS MIUIBHICTh TPYHTY.

OpHovacHO 31 30UIBLICHHSM YHCEIBHOCTI MIKPOOPTraHi3MiB
HiJCUITIOEThCST M (PepMEHTATUBHA aKTUBHICTH TIPYHTY, IO, y CBOIO
4yepry, 301IblIye PYXJIUBICTh KUBUJIBHUX €JIeMEHTIB. OTKe, BHECEHHSI
BYTJIETYMIHOBHUX JOOPUB 3HAYHO BILJIMBA€E HA BIIACTUBOCTI IPYHTY.

[Ile oxHi€r0 OCOOJUBICTIO UX JOOPUB € 3HMAKEHHS ab0 MOBHE
YCYHEHHS HETaTUBHOTO BIUIMBY HECHPUSATIMBUX [JII PO3BUTKY
pociuH ¢akTopiB. Tak, Npu BIAXWUIEHHI YMOB >KUBJIEHHSI POCJIHUH BiJl
HOpMH, J100puBa OuIbIIE €PEKTHUBHI B paHHI MEPIOJId PO3BUTKY
POCJIMH MpU 3HAYHIN HecTaul y IpyHTI pocdopy.

HeoOXxiiHO BIAMITUTH, L0 HAa PI3HUX IPYHTaX €(PEKTUBHICTH
IYMIHOBUX JI0OOpUB TpOXW BiApi3HseThCcsA. Haiikpaie ryMiHOBI
noOpvBa TIPOSIBISAIOTH ce0€ Ha JAEPHOBO-MIA30JIUCTUX IPYHTaX,
cnabma ix nis Ha 4yopHo3zemax. [lonmanplile mpocyBaHHA Ha MiBJICHb
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XapaKTEPU3YEThCS TOCUJICHHSIM e(QEKTUBHOCTI 1X [iii, IO BHU3Ha-
Ya€ThCS TYMYCHUM CTAaHOM OpPTaHIYHOI PEYOBUHU IPYHTY.

B ocHOBI ojiep>kaHHsI TYMIHOBUX JOOPHUB 1 MpenapariB JIEKUTh
BJIACTUBICTh TYMIHOBHUX KHCJIOT KayCTOOIOJIITIB YTBOPIOBaTH BOJIO-
PO3UMHHI COJIl 3 HATpieM, KajlieM Ta aMoHieM. Hainommpenimmm
METOJIOM OJIEp>KaHHS TYMIHOBUX JOOpHB 1 TpenapariB € BUIYIO-
BYBaHHS TyMIHOBHUX PEYOBMH 3 BHUKOIHOI CHUPOBHHHU. 3 BHKO-
PUCTAHHSM LOIO METOJy 1XHE BHUPOOHUIITBO PO3BUBAETHCS y JIBOX
HaIpsIMKax — OJiepaHHs 0aacToBHX 1 Oe30anacTHux 100puB. Came
0e30anacTHI TyMaTy 4acTillle Ha3UBaKOTh MpenaparaMmu ado CTUMYJIS-
TOpaMH POCTY, a OAJIACTOBI T'yMaT — AOOpPUBAMH, IO OOYMOBJIEHO
PI3HUMU CITOCOOAMMU 1X 3aCTOCYBAHHS i JI03YBAHHSIMU.

Y mporeci BUpPOOHHUIITBA 0ajacTOBUX TyMaTiB T'yMiHOBI
PEYOBMHU HE BIJOKPEMIIIOIOTH BIJI YCi€l BYrijbHOI ab0 Top('siHOI
MacH. IX 3aCTOCOBYIOTH y JOCHTH BHUCOKUX J03aX, Y HOPIBHSHHI i3
3arajibHONPUUHATUMU ~ TPAAMIIHHUMUA  OPTaHIYHUMHU  JO0OpUBaMU
(3Buuaiini go3u 0,25—75 T1/ra, ane Moxyth OyTu il Buie). [Ipuuomy,
BUPOOHHUIITBO ITUX JOOPHUB y psii BUIAAKIB mepeadavae 30araueHHs
azoroM, ¢ochopoM, KalieMm, MIKPOCIEMEHTaMH Y XOI1i 00poOOK
XIMIYHUMH pEeareéHTaMH.

BukopuctaHHd TyMiHOBMX PpEUYOBMH Yy BHUIVISAl IIpenapariB
3BUYANHO HE CYNPOBOKYETHCS AKUM-HEOYAb ICTOTHUM BIUIMBOM Ha
I'PYHTOBY POJIFOYICTh, TOMY 1110 KOHIICHTPAIisl TYMIHOBUX IpENapaTiB
HAJ3BUYAlHO HM3bKAa, a 3aCTOCYBaHHS IX 4YacTO OOMEXKYEThCA
NEepeNoCIBHOI0 00pOOKOK HAaclHb a00 IO3aKOPEHEBUMM ITIJITOM1B-
JSIMA POCIIMH. banactoBi TyMiHOBI 0OpHBa CIOdy4aTh y 001 JEsAKi
BJIACTUBOCTI TPAAMIIIMHUX OPraHIYHUX AOOPHUB 1 KJIACUYHUX TyMiHO-
BUX IIpenaparis.

OnHiero 3 mepux Oysa po3po0jieHa cxeMa OAepKaHHS OpraHo-
MIHEpaJIbHUX TYMIHOBUX JOOPUB TUIYy TYMO(DOCKH 3 BUKOPUCTAHHSIM
Oyporo Byruuis Ta Topdy.

Oprano-MiHepasibHi J00prMBa Ha OCHOBI TOp(y 3a HaA3BOIO
«KT'1» (KOMIUIEKCHE TyYMiHOBE JIOOpPHBO), BUIYCKAalOTh JOCIIIJIHO-
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IPOMUCIIOBI 1eXM Yy bulopycii 3a TEXHOJIOTi€W, po3po0sIeHOl
[HCTUTYTOM MpOOIEM BUKOPUCTAHHS MPUPOAHUX PECYPCIB 1 €KOJIOT11
binopyecii.

OnexkcanapiichbKHii 3aBOJ] TIPCHKOTO BOCKY (YKpaiHa) BUITyCKa€e
rymMaT HaTpiro 0ajacToOBHi, 110 MPEACTABIISIE COO0I0 MPOIYKT OOPOOKH
Oyporo ByTumisi PO3YMHOM KaycTUyHOi coau. Mictuth 10 50 %
pPO3YMHHUX Yy BOAl TyMariB HaTpito. CuIbChKOrOCHOIapChKUI
kooriepatuB «dyopa» y M. JHIDPOMETPOBCHKY BHUITYCKAa€ OpPraHo-
MiHepanibHe 100puBO «Florex».

['ymiHOB1 0OpHBa BUTOTOBJISIIOTH HE TUIBKY B HAIlllll KpaiHi, ajie
1 3a kapgoHoMm. Hanpukian, B ABcTpastii BUJIaHUI ATEHT Ha CKJIaJHE
ryMiHOBE JOOpPUBO, IIO MICTUTh y CBOEMY CKJIadi MyMi(iKOBaHY
OpraHIuYHy PEYOBHHY, MIKpPOOpPTaHI3MHU, MaKpoeJIeMeHTH (a30T, ¢oc-
dop, Kamii, Kajubllii, MarHii) 1 MikpoedeMeHTH (IIMHK, MapraHellb,
KoOanbT, 0Op, MOJIIO/ICH).

Amepukancbka komradis «American Colloid Company» BupoO6-
Jsie a30THE J00puBO 3 OloctumyssitopoMm «Organo-groy». Bemukuit
CIIMCOK TYMIHOBUX JOOpPUB B aKTHBI aMepuKaHChKOi (ipmu «Leo
Arctech Incy.

Iramiickka ¢ipma «Binbera Minepapia» BUTOTOBIIAE TyMaT
KaJIlO 32 HA3BOI «YMEKC».

Bci nepepaxoBaHi Buille J0OpHBa, OTpUMaHI HUISIXOM OOpOOKH
KaycTOOIONITIB XIMIYHMMHU peareHTaMu. THUM 4YacoM, aKTHBallls
IYMIHOBUX KHCJIOT, Hampukiaja, Oyporo ByTruuis, MOXJIMBA U Yy
pe3yibTaTi  Oi0JIOTIYHOrO BIUIMBY. JSIK Takuil BIUIMB MOXYTh
3aCTOCOBYBATHCS Pi3HI O10JIOTIYHO aKTHUBHI PEUYOBUHU ab0 BiIXO0IU
iXHbOrO BHUPOOHHUIITBA, 110 CTUMYJIOIOTh Clajax O10JOr14yHOl
AKTUBHOCTI y TPYHTi. Y I[bOMY BHUMAJKy HEOOOB'SI3KOBO MPOBOAMUTH
00pOOKYy CUPOBUHU B 3aBOJICBKMX YMOBaXx IpernapaTaMu, 10 MICTATb
O10JIOTTYHO AKTHUBHI PEYOBMHU. MOXIMBE BUKOPHUCTAHHS B TaKHUX
IJIAX 1 YHCTHX KyJIBTYP MiKpOOpraHi3MiB a6o ¢epMeHTiB. FIMoBipHO,
010JI0T14H1 MPUMOMHU BIUIUBY € HAHOUIBII MEPCIEKTUBHUMU B CHILY 1X
€KOJIOTIYHOI YUCTOTH 1 BITHOCHOI IPOCTOTH, a OTXKE, U ICIIEBUHH.
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Y pe3ynbTaTi Aii BYIVIETYMIHOBUX JOOpHB Ha POCIMHHUM
OpraHi3M YpPOKalHICTh CUIBCHKOIOCHOAPCHKUX KYJIBTYP ITiJIBUIILY-
€TbCS B cepeHbomMy Ha 60 %.

VY Tabn. 14.2 HaBeneHO paHKUPYBaHHA CLIbChKOIOCTIOIAPCHKUX
KyJbTYp Ha IPYIH 32 iXHBOIO YYTJIMBICTIO HA TYMIHOB1 JOOpUBA.

Tabauys 14.2. T'pynu cijibChbKOrocnoJapcbKUX POCJAMH 32 peakili€lo
HA TYMiHOBI KHCJI0TH

['pynu peakiii CinbChKOrocnoiapchbKi pOCIUMHA

Hyxe cunbHO pearytoui | [Tominopu, KapToruis, yKpoBUil Oypsik

Jlesiki copTH MILIEHHUIT], SIPUIL, SUMIHB, OBEC, IIPOCO,

Jlobpe pearyrodi

KyKypy/A3a, puc, JIIOLEpHa
Cnabxko pearyroui ["opox, kBacos, apaxic, KyHXYT
Maiixe He pearyroui ConsiurHuk, rap0ys3

OpHak 4yWHICTh ClICHKOTOCIOAAPCHKUX KYJIbTYP HAa TYMIHOBI
noOpvBa B 3HayHIA MIpl 3aJI€KATh Bl YMOB BHpOCTaHHsA. B
EeKCTPEMAIbHUX YMOBaxX €()EeKTUBHICTh T'YMIHOBUX JI0OpPHUB 3pOCTaE, i
HaBITh CJIA0KO pearyrooul KyJbTypu [alOTh rapHe 30UIbLICHHS TPH
BUKOPHUCTAHHI TYMIHOBUX J100PUB.

Jyxe epeKTUBHE BUKOPUCTAHHS T'YMIHOBUX IMIpENapaTiB pa3oM 3
MIHEpAJIbHUMU JT00PUBAMH.

14.4. TexHousoriss 100prBa HA OCHOBI CANPOIEJIO Ta TOPPY

Canporenb — 11€ BIIKJIaJICHHS MPICHOBOJIHUX BOJIOWM, 1110 CKJia-
Jal0ThCd 13 3alMIIKIB POCIMHHUX 1 TBapUHHUX OPTraHi3MIB, SKi
HACeJsII0Th 03€pO0 ab0 CTaBOK. MiHepaibHa YacTHHA CampoIesiB
MicTuTh Mikpoenementu; Co, Mn, Cu, B, Br, Mo, V, Cr, Be, Ni, Ag,
Sn, Pb, As, Ba, Sr, Ti, 6arati Bitaminamu rpynu B (B1, B12, B3, B6),
E, C, D, P, xkaparunoigamu, pepmentamu. Jlo ckiamay campomneito
BXOJSTh TYMIHOB1 KHCJIOTH, >KMBWJIbHI pPEUOBUHHU, HEOOXIJHI s
pOCTYy M PO3BUTKY pOCIHUH: a3oT, docdop, Kamiil, MarHii, Kajblii,
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Cipka. ¥ HbOMY HaJI4yIOThCA MIKPOEJIEMEHTH — OpOM, MiJib, Mapra-
Hellb, ITUHK, 3al1130, MOiOAeH 1 1H. OCOOJMUBY IIIHHICTH CAmpOIICIIIO
HAJal0Th  BITaMiHU, OI1OCTUMYJISITOPH, aAHTUOIOTHKHU, TOPMOHH,
(epMEHTH, aHTUOKCHJIAHTH, KApaTUHOIIU. Y MIACYMKY CKJIaJHUX
(G13UYHUX, XIMIYHMX 1 OIOJOTIYHMX MPOIECIB camporeni 30arauy-
I0TbCSl, KPIM OpraHIYHOI PEYOBUHH, KajbllieM, KaiieMm, dochopom,
3QJ1130M, a30TOM, MiKpoedeMeHTaMu 1 (Di310JI0TIYHO AKTHBHUMHU
peYOBUMHAMHU. Y TPUPOJHOMY 3JIATAHHI CAMPOIEN MalOTh Ieeno1i0-
Hui Bunsia. Komlp 1X 4YOpHUM, KOPUYHEBUM, CipHil, TEMHO-
MaCJIMHOBUM, CIpO-)KOBTUH, OJIAKUTHYBATHH 1 pOKEBUI 10 YEPBOHOTO.
BiH CcBIIUMTH PO MPUCYTHICTh MEBHUX OPTraHIYHUX 1 HEOPTaHIYHUX
CKJIaJIOBUX: YOPHUM — QepyMy, Cipuid — TIJIMHM aboO BaIHa,
MaCJIMHOBUI — XJIOpO(iTy, OJaKUTHYBATUN — BIBIAHITY, POKEBUA —
KapOTUHY a00 MapraHIo.

Canporieni 3Ha4HO TMOWIMPEHI Ha 3eMHIA Kyihi. Oco0iauBO
IHTEHCHBHE CaIpoNelIeyTBOPEHHS BIJIOYBA€THCS B 03€pax CEpPeAHbOl
cmyru €Bponu i A3ii. Ha AMepruKaHCbKOMY KOHTUHEHTI calpoIiesieBi
BIJIKJIQ/IM IPUYPOUEHI 110 pailony Bennkux o3ep (Kanana, CIIA).

VY 3axigniit €Bpomi pecypcu camporeilo CHJIbHO BUCHAXKEHI.
CanoponenbBMiCHI BOJ0MMU Oyiid XapakTepHi juist kpain CkaHauHa-
Bii, Himeuunnu, Iloneiii, meHmow wiporo — i Dpanmii i
BenukoOpuranii. YucneHHi canponesieBl poJAoBHIIa 3yCTPIUYAIOTHCS B
JIutgi, binopyci i1 Ykpaini.

B Vkpaini po3Bigani 274 pogoBuilia carponeniB 3 3armacamu, o
nepeBUINyOTh 97 MiH. T, a y 37 pOAOBHUIIAX OIIHEHI IPOTHO3HI
pecypcu y KibkocTi 15 MiH. T. Y Tabn. 14.3 HaBOAATHCS AaHl IPO
MNOIIMPEHHS POJOBUIL CAITPOMEIIIO B PI3HUX 00IACTAX YKpaiHU.

OCHOBHI 3amacy canponento YKpaiHu 30Cepe/IKEeH] Y BOIOMMaxX
Bonunacekoi obnacti. CepeaHsi MpOAYKTUBHICTh 03€p IO Calpomeito
ckiagae outein 1 tuc. T/ra. JIo 2000 p. TyT po3pobisiiocs 10 8 pomao-
Buiil. OOCAT BUIOOYTKY B HiJoMY ckjanaB 0u3bko 200 Tuc. T/pik.

3BHYANHO calpornell He MalTh 3amnaxy, JUIIE JACsKi pi3HOBUIU
NaxHyTh CIpKOBOJHEM. Peaxiiisi cepeloBuIa CamporeaiB — Bij
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crabkokucioi g0 crmadbkomyxkHoi (pH = 4,2—8.2). Ix ¢isuyni
BJIACTHBOCTI: WIUIbHICTE — 1,4—2.7 T/cM’; nmToMa MMOBEPXHA —
1100—3200 M°/Kkr; IPHPOIHA BONOTICT — 72—98 %; BOIOrOEM-

Hicte — 78—87 %; 06'emua maca — 1090—1170 kr/m’.

Tabnuya 14.3. IlomiMpeHHs] POAOBHII CANIPONENI0 B Pi3HUX 00J1aCTAX
Ykpainu

KinpkicTh ILomra 3anacu, KinexkicTs | ITimoma | 3anacw,
O6macth o3ep, O6macth
pozoBuuL | - MJIH. T pPOMIOBHII |03€p, Ta| MJH. T
Bommnceka 190 9821 |71,8 Cymchka 21 416 3,8
PiBaencwka |37 1241 13,9 Kuisceka 2 102 1,3
XapkiBcbKa |22 659 6,3 YepHiricbka|2 17 0,06

HaiiOuibll Ba)XJIMBUM € BUKOPUCTAHHS B CUIbCBKOMY TOCIIO-
JApCTBi SIK 100pHBa JJis1 MiHEpaJIbHO-BITaAMIHHOI MIATOA1BJI1 TBAPHH Ta
nTaxiB. B 3a1exHOCTI Bl CKJady 1 BIACTUBOCTEHN camporienl MOXYTh
BUKOPHUCTOBYBATUCS AK J00puBa O€3MmocepeHbO MICIs BHAOOYTKY,
0e3 mepepoOKH, ajie MOXYTh 3aCTOCOBYBATHCS 1 3 MiHEpaJbHUMU
no0aBKaMH, a TaKOoX KommocTyBaTucsl. OpraHo-MiHEpajbHI O3€pHIi
MYJIU-CANpOoIiell BUKOPUCTOBYIOTHCSA B MEAMIIMHI SIK JIKYBAJIbHI Irpsi3i
1 npenapaTtu. Ha ocHOBI camporiesiiB MOXJIUBE OAep>KaHHs 010JI0TTYHO
aKTUBHUX IpenapartiB, OIIKOBUX peyoBUH. Camporiesli MOXKYTh BHKO-
PUCTOBYBATHCS [K TEXHOJOrIYHI JOOAaBKM TpU BUPOOHMIITBI
BOJONPOHUKHUX JPEHAXKHUX TPYO AJIsl MIAIPYHTOBOrO 1 KPAMIMHHOTO
3pONIEHHS, MOJETIEHOI CTIHOBOT LEMJIH, KEPAM3UTY, 3aCTOCOBYBATHUCS
y BUTJIS/II AKTUBHOT'O HAITOBHIOBAYa B MOJIMEPBMICHUX KOMITIO3HUIIISX 1
OETOHHHMX BHPO0aX, a TAKOXK SK B's’Kyda PEYOBMHA MPU BUPOOHUIITBI
TETJIO30JIAIIMHUX MaTepiadiB 1 JEePEBUHHO-BOJOKHUCTUX TUIMT.
ArpoHOMiIYHY €(EKTHUBHICTb CaIlpoNeiliB BU3HAYAIOTh BMICT a30Ty,
docdopy, kaniro, oOMiHHA KHCJIOTHICTb, BMICT MYJHUCTOI (pakiiii i
O10JIOT1YHO aKTHBHUX peuoBMH. HallOiabl epEeKTUBHUM € rpaHyJIto-
BaHHS camnpornenis 3 ToppoMm 1 MiHepadbHUMU JoOpuBamu. Sk
KOHJIMIIIOHYIOUl J00aBKM A0 MiIHEpaJIbHUX JOOPHUB MOXKHA BHUKO-
puCTOBYBaTH KapOoHaTHi canporeni 3 BMictoM CaCO; He mene 20.
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3acToCyBaHHSl Camnporento 0co0JMBO €(hEeKTUBHE HA KUCIOMY U
JETKOMY TilaHOMYy M cymimjaHomy IpyHtax. Jlo3a poOpuBa min
3epHOBI KyJbTypu ckiangae 30—40 T/ra, miji 0BOYEBl — KapTOILIIO i
KOpMOBI KopeHemoau — 60—70 T/ra. 3acToCyBaHHS CaIpoOIeIto
MOJIIMIIIY€E MEXaHIYHY CTPYKTYPY I'PYHTIB, BOJOIOIJIMHAIIBHY U BOJO-
yTPUMYIOUY 3[IaTHICTh, 30UIbIIY€E B IPYHTI TYMYC, aKTUBY€E IPYHTOBI
nporecu. CamnporniesieBe J00OpUBO MPU3BOJIUTH JO CAMOOYUIIIEHHS Bij
XBOPOOOTBOPHUX POCIUH, TPUOKIB 1 IIKIJIMBUX MIKPOOPTaHI3MiB.
CanpornieneBi A00puBa — YHIKQIbHUN MNPOAYKT, €AUHE OpPraHiuHE
N00pHUBO, SIKE 3aCTOCOBYETHCS JIJISl PEKYJIbTUBAIll 1 caHAllli IPYHTY.
VY rpyHTi, sSKMil 30aradyeHuil camnponeneM, akKTHUBYIOTHCS IPYHTOBI
MIKpPOOPTaHI3MH, 30UIbIIYETHCS KUIBKICTh a30T(PIKCYyI0UnX OakTepii.
BukopuctanHga camnporneneBoro J100puBa MOJIMIIYE CTPYKTYPY
IPYHTY, €()EKTUBHO JII€ HA BOJHO-TIOBITPSHUN PEXKUM.

Ha BigMiHy BiA XIMIYHMX JIOOpHWB Calponenib IIKIJJIUBO HE
BIUIMBA€ HA JIIOAECH 1 TBapWH, a HaBMaKHW, CKOPOUYY€E BMICT HITPATIB,
HITPUTIB, coJied Baxkux wmetamiB. Ilpu BHecenni 15—20 «kr
canponeno Ha 1 M” TepMiH aii [o6prBa PocTEXyeThCs 10 14 poKiB.

Canponenb TiBUILYE CXOXKICTh HACIHB, CTIMKICTh POCIUH JI0 XBO-
po0, ypoxaiHicTe. Hanpukiazn, 3epHOBUX KyiabTyp — Ha 12—15 %,
OBOYIB 1 KOopeHer1oAiB — Ha 40—50 %, 3011bl1ye IyKOp y OYpsKY Ha
40 %, kpoxMalib y KapToruii — Ha 15 %, a Tako KUJIbKICTh OLIKIB i
NPOTETHY B NPOIYKTAX POCIMHHUIITBA.

[IpuHITMTIOBA TEXHOJIOTIYHA CXeMa oOJiep)KaHHsA jao0puBa 13
CarpoIesto IpoIyKTUBHICTIO 4 T/Toj HaBeAcHa Ha puc. 14.4.

Canponens MOXXHa 3aCTOCOBYBAaTH K JOOpPHBO, a TaKOX SK
CUPOBUHY JUISl  OJEpP’KAaHHS  KOMIUIEKCHHX JIOOpUB  IHIJISXOM
3MIITyBaHHS MOTro 3 pEUYOBHMHAMHM, SIKi MICTATH ¢docdop Ta Kauiil.
BUKOPUCTOBYETHCS TAKOXK /JI1 BUTOTOBJICHHSI KOMIIOCTIB y MO€IHAHH1
13 rHoeM abo Topdom y cmiBBigHOmIeHH]I 1 : 1. T'oroBe mOOGPUBO
NOCTaBJISIIOTh KOPUCTYBayaM y MillIKkax a00 M'sIKMX KOHTEeHEpax.
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Puc. 14.4. Texnonoriuna cxema BUPOOHHUIITBa KOMILJIEKCHOT'O JOOpHUBa 13
3aCTOCYBaHHSM campomnento: | — OyHKep i3 CHIyYHM CyXUM KOMIIOHEHTOM
(bochoputne OopomHo, cynepdocdar); 2 — IKUBWIBHUK TapuI4acTUl;
3 — 3aTBOp BIACIYHMI; 4 — TpPaHyIATOP-3MILIYBay; 5 — €MHICTh 13 PIAKUM
camporienieM; 6 — peryiasaTop piBHS; 7 — poTaMeTp;, 8 — peTyIIOIYHA
BEHTHJIb;, 9 — Tiuka cronyuHa; 10 — ImuUT KepyBaHHS BUPOOHHUIITBOM TOOpPUB

14.5. TexHoJoriss 100puB HA OCHOBI TOPdY

Topd — opraniuna ripceka mopoja, M0 yTBOPIOETHCA BHACII-
JOK BIJIMHPAHHS 1 HEMOBHOTO poO3MaAy OOJIOTHUX POCIMH B YyMOBax
IIIIBUIIICHOIO 3BOJIOKEHHS 3a HECTaul KHUCHIO 1 MICTUTh HE OLIbIIIE
50 % MiHepaJIbHUX KOMIIOHEHTIB Ha CyXy pedoBUHY. Y TOp(i
BUJIUIIIOTHCA HACTYIIHI TPYNH CHOJYK: OITYMH, BOJOPO3UYMHHI T'yMi-
HOBI PEYOBUMHHU (TYMIHOBI 1 (PYJbBOKHCIOTH), IO JIEKO TiApPOIi-
3YIOThCS, UENI0J03a 1 3aJMIIOK (JITHIH), IO HE T1IpOJIi3yeThCs.
Minepanu y Topdi 3 TEHETUYHUX TMO3UIINA MOAUISIIOTh Ha TEPUTECHHI
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(TTIMHKCTI, TIOJLOBI IIMATH, KBApIl), ayTUI'e€HH1 (T1MC, MPUT, BiB1aHIT)
Tta OloreHHl (¢itokomniT). Bemuka uvacTuHa TOP(Q'SHUX peECYpCiB
BUKOPHUCTOBYETHCS Y CLIBCBKOMY TOCHOAAPCTBI. Y JEAKUX KpaiHax
noOy/I0BaH1 3aBOAM, IO BHUITYCKalOTh Top(omiHepalibHI 100pUBa.
KpiMm TOro BIH BHUKOPUCTOBYETHCS JJIsI OYMIIEHHS CTIYHUX BOJI.
Top@'ssHi pogoBuIa MOMMPEH] y BCIX KIIMAaTHYHUX 30HAX 1 KpaiHax
cBiTy. HaiiOinbi iHTeHCHBHE TOP(OHAKOMUYEHHS XapaKTepHE IS
tepuTopiil [liBHIYHOT €Bpomnu 1 ckianae 4,5 % 3aranbHOI TUIOLII CYII,
a mpupicT 3a00J0YEHUX IUIOLL y CEepeHbOMY Ha 3€MHIM Kyl 3a
ocranHi 10 THc. pokiB ckiIaB 658 km/pik. Haii6insmi 3amacu Topdy
3ocepemxkeni y kpainax CHJI (40,0 %), Innonesii (13,6 %), Dinnsumii
(7,0 %), Kanani (7,0 %), CIHA (7,0 %), Kurai (5,4 %), Bewii (2,4 %).
CBiTOBI pecypcu Top(dy OLIHIOIOTHCA B 2 TPJH. T, 3 skuX 770 Mapa. T
sHaxonsTeest y CH/, 510 — y Kanani, 6inbiie 50 — y CIIIA.

Piunnii BugoOyToxk TOopdy y CBITI ckiagae 26—28 MIiH. T.
Haiioinbmmii oocsr y 2002 p. npunanas Ha Oinnasaito ta Ipianaio —
5,5 maH. T 1 HiMmeuwunny — 4 muiH. T. Bij olHOro /10 ABOX MJIH. T. Ha
pik Buno0yBatoTh Pociiicbka @enepanis, binopycek, Kanana 1 IlIseris.
VY kpainax CkaHJuHaBI1l BeJIMKa YaCTUHA TOP(Y BUKOPUCTOBYETHCS SIK
€HEepPreTUYHa CUPOBHHA.

Haiibinpiy IIHHICTh IJI CIJIBCBKOI'O TOCIOJApCTBA MPEICTaB-
JSI0Th HU3MHHI BHCOKO30JIbHI TOp('SH1 pOAOBHUIIA, 0 CKIATY SIKUX
BXOJSTh BaIHO, BIBIaHIT Ta 1HIII, HEOOXIJHI JUIsi POCTY POCJIUH,
PEYOBHUHU.

B Vkpaini BusiBiieHo 1 po3BigaHo 1562 topd'ssHux pojoBwui i3
3araJIbHUMM TeoJIOTiYHUMHU 3amacamu 1,85 mupa 1. (tadm. 14.4).
3aranibHa 1Ioia Topd'sTHUX POJIOBUIL Y MEXaX MPOMMCIIOBOI TJIMOWHU
ckianae 639,5 tuc. ra. bauzsko 96 % pecypciB Topdy YkpaiHu
HAJIGKUTh 10 HU3WHHOrO TUIy, 1,8 % — mo Bepxosoro, 1,6 % — no
nepexigHoro 1 0,6 % — o 3mimanoro. HaliGinemn pecypcu topdy
3ocepemkeHi B oOnactax Ilomiccs — BonuHCbkil, PiBeHCHKIH,
CymMmcbkiit, UepniriBebkii 1 2Kutomupebkiid. Ha X TepuTopii BUSIBIEHO
1 po3Bigano 1056 pomosuiy (42 % ycix pogoBuill Topdy B YKpaiHi).
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Tabauys 14.4. 3anacu Topdy po3BilaHUX PoAOBHUIL Y KPaiHHU, THC.T

KinibKiCTh pooBHUII 3anacu
AMiHICTpaTHBHA Tux, mo : 11, mo
OBIACTL P03pOB- |minTBep- p03pO6JISI.IOTBCSI
3aranom 3arajibHl| JKEHl | aTBep-
JSIOTHCS 3arajbHi .
JDKEeH1
3aranom B Ykpaini [1562 503 1852500 1662863 1696029 446499
BinHuipka 47 8 33728 3713 5632 1722
BonnHcbhka 226 86 372153 (160706 236862 |131473
DKuromupceka 187 59 83707 PB1791 26329 |15133
IBano-®pankiBcbka 35 13 13324 5228 6180 [5228
KuiBcbka 51 14 147810 [36978 21966 [19883
JIbBiBCHKa 128 46 200050 67360 83355 60308
[lontaBchka 49 20 69806 27230 34576 [17035
PiBHEHCHKa 330 46 361951 |135822 167296 |55772
CymcbKka 115 53 101456 [55511 47040 (37418
TepHoniabChKa 76 27 102124 26375 34749 [15330
XepcoHChKa 3 | 2726 1664 516 516
X MeJIbHUIbKA 80 30 61519 24214 19485 [12955
Uepkacbka 37 12 52127 22346 [16940 [14978
YepHiriBcbka 198 88 250019 163925 95103 58748

biusbko 81 % nobyroro B Ykpaini Topdy BUKOPUCTOBYETHCS SIK
naauBo 1 19 % — sk goOpuBo. OcBO€HE BUPOOHULTBO 3 TOPPy
TOPUIMKIB JUIsl BUPOILYBaHHS po3caau, 0iono0puB «Tronbnan» Ta
«KonkypeHT», HAOOpIB JIJ1s1 CaJlIBHUKIB (3MillIaHl TOPQ 1 IPYHT).

Po3BigaHicTh TOpQ'SHUX POJOBUIL B YKpaiHl JO3BOJISIE 3HAYHO
30UIBIIUTH BUAOOYTOK TOpQy ISl MaauBa, BAPOOHUIITBA OPTraHIYHUX
TOOpUB 1 MIJACTUIIKU JIJIs Xy100MU.

14.6. In1ui BUaM OpraHo-mMiHepajbHUX
Ta OPraHivYHUX JOOPUB

[ltamHUil MOCHi MEHII MNOMYJISPHUM, aje MICTUTh OlIbIle
YKUBIJIBHUX €JIEMEHTIB, 110 JO3BOJISIE 3MEHIINTH KUJIBKICTD MIATOIBII1
pociauH. 3a XiIMIYHMM CKJIQJIOM NTAllMHAM TOCIHIA BiTHOCUTHCS IO
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qyycjlia KpaluxX BHUJIB OpraHiyHuxX ao0puB. HalOinpim HiHHUM
BBAXKAETHCS KypSAUMH 1 TOTyOMHUMN MOCII, MEHII [IIHHUM — KauUMHUN
1 rycstunii. [Ipu yacTtoMy BHECEHHI MOCHIAY B IPYHTI HAKOMUYYETHCS
a30T B HiTpaTHIA ¢opmi, TOMYy JaHe AOOpHUBO Kpalle 3aKjaajaaTu
BOCEHM, PIBHOMIPHO PO3MOJUIAIOYM MO BCIM IJIONI. AJie HaWOIbII
e(pEeKTUBHUI TNTAIIMHUKA MOCHIJ TPU BUKOPUCTAHHI Yy PIOKIM
nigroaiBm. JlJisi TpPUTOTyBaHHS PO3YMHY €MHOCTI HAIOJIOBUHY
3aMOBHIOIOTh TOCHIZIOM, TOTIM 3aJMBalOTh BOJOID, 3aKpPUBAIOThH
KPHUIIIKOIO 1 HACTOIOTh 3—5 110. Jlaii po3uuH Blapyre po30aBisiOTh
Bojioro (1 : 10).

Tupca — pemieBe oOpraHiyHe AOOPUBO, SIKE MOXE CYTTEBO
H1JBUILATH POAIOYICTh IPYHTY, MOJINIIUTH HOTO MOBITPOIPOHUKHICTb
1 BOJIOTOEMHICTh. AJie BHOCHUTH iX CHiJl HE B CBIKOMY BHUIJISII,
a B IepenpuioMy abo B CyMmilll 3 I1HIIMMM Martepianamu. Jlis
OPUCKOPEHHS TIPOLIECY PO3KJIAJaHHA TUPCY CKIAJal0Th y KYIH,
3MOUYYIOTh BOJIOI0 a00 THOMOBOIO PiauHOI. MokHa 3MilIaTH iX
3 OMaJiUM JIUCTSIM Ta POCIMHHUMHM pemtkamu. KopucHo mepemapo-
BYBaTH TUPCY 13 3emiieto. Hepes Te 110 TUpca Ma€ KUCITy PeakIiio, 10
HUX JIOJal0Th BaIHO a00 Kpeidy.

HepeBHy Kopy (BiaXxoau JepeBOOOPOOHOI MPOMHUCIOBOCTI)
nepea BUKOPUCTAHHSAM KOMIIOCTYI0Th. Kopy BosoricTio 75 % mnoipio-
HIOIOTh Ha IIMAaTOYKU JOBXKHHOKO 10 — 40 cMm, cknagaroTh y Kynu
1 BHOCATHh MiHepasibH1 100puBa (kr Ha 100 kr): aMOHIWHOI cemiTpu —
0,9, cewoBunu — 0,7, HaTpieBoi cenitpu — 2, cynepdocdary — 0,2,
aMoH1i cynbdaty — 1,5. Kyny nepiogudyHo nepemiinyroTh 1 3BOJIO-
KYyIOTh. Uepes 6 MiCsIIB KOMIIOCT TOTOBUM 10 BUKOPUCTAHHS.

3anuTaHHs A caMolNepeBipKH

1. SIk1 opraHiuHi Ta opraHo-miHepaljibHi 1o0puBa Bam Bigomi?
2. BnactuBocTi Ta ckiIax ocaaiB CTIYHUX BOJI.
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3. SIx1 0COOIMBOCTI TEXHOJIOTIYHUX CXEM BHUPOOHUIITBA OPraHO-
MIHEpaJIbHUX JOOPUB 3 OCAAiB CTIYHUX BOJ Ta OPraHiyHOi
CUPOBHHU?

4. T'Hiii Ta 3es1eHa Maca, 1X BIACTUBOCTI Ta 3aCTOCYBAHHSI.

5. Oco06AMBOCTI BUKOPUCTAHHSI TYMIHOBUX J100PUB.

6. OxapakTepu3yTe TEXHOJOTIYHY CXEMYy BHUPOOHUIITBA KOM-
MJIEKCHOTO JJOOpUBA 13 3aCTOCYBAHHSM CarpOIIEIIo.

7. o mpexacrasiisie codboro Topdh?

8. VY skiii obnacti YKpaiHu 30cepelKeHI HaWOUIbIIl 3amnacu
TOpdy?

9. Ha3BiTh iHIII BUAM OpPraHO-MiHEPAIBHUX Ta OPraHIuHHUX
T0OpHUB.
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15. PLIKI A30THI JOBPUBA

15.1. Pinkuii amiak

Ximiuna popmyna — NH;. I'pannunnii BMICT amiaky 1 JOMIIIOK
nokazaHo B Ta0i. 15.1.

Tabnuya 15.1. XapakTrepucTuKa piikoro amiaky

Bwmict Bumuii copt 1-ii copT 2-i1 copT
N, % He MeHIe 82 82 82
BOJIOTH, % He OUIbIIe 0.4 0.4 0.4
Macia, M/ 2,0 8,0 20,0
depymy, Mr/aM° 2,0 2,0 HE HOPMYETBCS

@D13UKO-XIMIYH1 BJIACTUBOCTI PIJIKOTO aMiaKy:

TimbHicTs IpU 33,5 °C, Kr/M 0,6814
Temnepartypa, °C:

CKparuieHHs (mpu aTMOCHEPHOMY THUCKY) 33,5
3aTBEPAIHHSA 77,8
KpUTUYHA 132,4
Kputnunnii Tuck, Mlla 11,28
MoJbHa TemI0eMHICTD, KK/ (kMojb-K):

npu noctiiHoMy o0'emi (25 °C) 28,2
IPU MOCTIHHOMY THUCKY 37,3

[lepeBe3eHHst Ta 30epiraHHsl PIiAKOr0 amiaky 3IIHCHIOIOTH Y
HEI30JIbOBAHUX CTAJIEBUX IMCTEPHAX, PO3PAXOBAaHUX HAa TUCK 1,77—
1,96 MIla (pekoMEeHAYIOThCS AJIsl TTIMOMHHUX CKJIAJIIB); Y IIUCTEPHAX 3
TEIJI0BOIO 1305sMi€r0 1ipu TUCKY 0,29—0,59 MIla; mpu atmMocpepHOMy
TUCKY B pe3epByapax, YKOMIUIEKTOBAHMX aMilaqyHO-XOJIOIUILHOIO
YCTAHOBKOIO  (PEKOMEHAYIOThCS  TUIBKM  JUJI1  3aBOJACBKHMX 1
MPUCTAHIIMHUX CXOBHUIIL).

OCHOBHI BJIaCTUBOCTI aMiaKy IpeacTaBieH1 B Ta0d. 15.2.
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Tabnuys 15.2. OCHOBHI BJIaCTHBOCTI aMiaky

Temmepatypa Tuck ) I{inbHicTs, kr/M° |Entansmis, kJbx/kr|  Termrora
°C ’| HaCMYEHO1 o | napu o | mapy |TAPOTBOPEHHS,

napu, klla pi P pi P K /] x/kr

40 1606 579,5 12,0 609,3 | 1709,8 1100,5

20 885 610,3 6,7 512,4 |1699,6 1187,2

0 444 638,6 3,5 418,7 | 1681,2 1262,5
—-10 303 652,0 2,4 372,8 |1669,2 1296,4
—20 197 665,0 1,6 327,3 | 1655,8 1328,5
-30 123 677,7 1,0 282,3 | 1640,9 1358,6
—40 74 690,0 0,6 237,8 | 1625,0 1391,2

15.2. Amiauna Bojaa

AwMiayHa BOJila TE€XHIYHA (aMiak BOJHUM) — po3uuH 25 % NH;.
B amiauHiii BOJAlI Mapku, IO NPU3HAYAETHCS IS CUIBCHKOTO
roCro/IapCTBa, HE JIOMYCKAETHCS OIbIIIE 8 r/mn CO, i 0,01 /M Mi.

Po3unHHICTE amiaky y BOJl W THCK KOro Mapu HaJ BOJSHUMHU
pO3UMHaMHM MpeacTaBieHi B Tadn. 15.31 15.4.

Tabauys 15.3. Po3unHHicTh amiaky y Boai, %

Tuck, Temneparypa, °C

klla =30 -20 10 20 30 40 60 80 100
20,2 30,6 | 25,3 | 20,2 | 15,5 | 11,0 | 6,8
50,5 40,6 | 34,7 | 294 | 224 | 19,7 | 15,2 7,1 — —
101,0 | 51,2 | 43,8 | 37,8 | 32,5 | 22,5 | 22,8 | 14,0 | 6,2 —
142,1 59,9 | 50,3 | 43,3 | 384 | 332 | 28,6 | 19,8 | 16,6 | 3,3
202,1 | 70,1 | 56,6 | 48,3 | 41,8 | 36,3 | 31,4 | 22,5 — 6,7

Tabnuya 15.4. Tuck napu amiaky Haj BoassHumMu po3uunamu NHj, klla

Konmentpariis, Temneparypa, °C
% mac 0 10 20 30 40 50 60
5 1,95 3,61 6,90 | 10,80 | 17,57 | 27,66 42,19
10 3,84 6,85 | 11,70 | 19,18 | 30,33 | 46,39 68,94
15 6,51 11,46 | 19,05 | 30,49 | 47,12 | 70,68 102,97
20 10,90 | 18,50 | 29,95 | 46,87 | 72,38 | 104,97 | 149,76
25 17,00 | 27,93 | 44,72 | 68,69 | 102,23 | 147,83 | 208,75
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TexHosioriyHa cxeMa OJCp)KaHHS aMiauHoOi BOJM HaBEJICHA Ha
puc. 15.1.

o BignparkopaHi razH
I'az NH3
Bonaa A ﬁ 4
XOJI0/THa 2
he———— G 7 E
A - g
ﬁl (| E
XiM. o4HIITeHa , . :
BO
aa ~ %18 Lo
] — 3 4 5 Q

Puc. 15.1. Texnoyoriuna cxema ojepaHHs amiayHoi Boau: 1, 4, 8§ —
HAcCOCH; 2 — KOJIOHA ISl OJIEpKaHHS aMiayHOi BOJU; 3 — MPOMDKHUN 301pHHUK;
5 — cxoBue; 6 — IUXaNbHUM KJlalaH; 7 — 3alo0DKHUN KialaH

[NazonomiOHU amiak MOJAI0Th B KOJIOHY 2 JJIA OJACpP>KaHHS
aMiauHoi Boau. HaBepx 11i€1 KOJIOHU MOJal0Th XIMIYHO OYUIIIEHY BOTY.
AMiak TIOTJIMHAEThCS BOAOIO B KOJIOHI 3 KOBITAYKOBUMHU TapiIKaMH.
AMiayHa BOJia, SIKa BHUTOTOBJIEHA HA HEOUMINCHIN BOl, CIPUYHHSIE
KOPO3iI0 Ha CTaJeBUX CXOBHUIIAX 1 JETalsX MAalluH JJIsI BHECEHHS
n00prBa B IPYHT. 3aCTOCOBYETHCSI XIMIYHO OYMIIIEHA BOJA III€ U TOMY,
10 BOHA HE MICTUTh PO3UYMHEHOT0 KUCHIO. OCKIJIbKM HEOUMIIIEHA BOJIa
BUKJIMKA€E BUIAJIIHHS COJIEH KOPCTKOCTI, 1110 3aCMI4YyIOTh a0COpOLIHY
KojoHy. [IpM KOHTAaKkTI BOJIM 3 amiakOM, OCTaHHIA PO3YMHIOETHCS Yy
BOJI1, NIPU 1IbOMY B1IOYBA€ETHCS MIABUIIECHHS TEMIIEPATYPH 3a PaXyHOK
TEIJIOTA PO3uMHEHHsA. g Toro, mo0 B KOJOHI 2 MIATPUMYBATH
temriepatypy 20 °C uepe3 3MIMOBHK ILHMPKYJIOE€ XOJOJHA BOJA.
Boanuii po3unH amiaky BHBOJASTH B NPOMDKHY €MHICTh 3, 3BIAKH
3a0upaeThCcsi HacocoM 4 B CXOBHUIIE 5, B SIKOMY 30epiraerbcst 1 mnpu
HEOOX1HOCTI BIJIIPABIISETHCS KOpUCTyBayaM HacocoMm 7. CxoBuuie 5
Ma€ quXajibH1 KjIamnaHu 6 Ta 3amo01KH1 7.
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D13UKO-XIMIYH1 BIACTUBOCTI aMiaqyHOi BOJIU MPEICTABIICH] HUXKYE:
[TinpHICTS, TipU KOHIEHTpalli 25 % NH; 1 temneparypi 20 °C,
cTaHOBHTb 907 KI/M'.

Temneparypa 3amep3anns, °C:

npu KoHIeHTpaiii 25 % NH; 50;

npu KoHIeHTpaiii 22 % NH; 33.

Temtora po3urHenHst NHj (ra3) B 200 mosb Boau, kJ[x/moib 35.4.

ButpatHi HOpMM y BUPOOHHMITBI amiauHoi Bogu Ha | T NHj;
(100 %-Boro):

Bona ximiuHO ouwnIiena, M 3.
Boza 3B0poTHa, M 200.
Enextpoenepris, M/[x 28,8.

15.3. AmiakaTu

AMiakaTu — PO3UYMHHM HITPOTEHBMICHUX COJIEW B aMmiauHii BOJI.
Tuck mapu amiaky HaJ amiakaTaMHd 3HAQYHO HUX4YE THUCKY MapiB HaJ
pinikuM amiakoM. Hudkye HaBeJeHI OCHOBHI JIaHl MPO aMiakaTu, sKi
BUITYCKA€ XiMIYHA MPOMHUCIIOBICTb.

Jloopuso pioxe wnimpamue «Illnasy — po3zunH NHyNO;3 1
CO(NH;),, sxe 3acTOCOBYEThCS SIK CE30HHE JOOPHUBO B Iepioj 3
1 6epesnst mo 1 mucronana. TexHiuHI BUMOTH:

Bwmict, %:

CO(NH,), 35,5—40,0;
NH4NO; 36,0—43,0;

N, HE MeHIIIe 30;

[L{isbHICT, KT/M 1260—1330;
JIyxHicTh, y niepepaxyBanHi Ha NH3, % 1,0—1.,5;
Temneparypa kpucraiizaiiii, °C, HE BuUIlE 3.
Jlobpuso amonivne (pioke). TeXHIUHI BUMOTH:

Bwmict, %:

as3ory, He Mmeiue 20,5;

KapOaminy, e Mmeniue 20,0;
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aMoHi1# cynbdar (y nepepaxyHky Ha SOy), He OubIe 8,5;

aMOHi# xyopuctuii (y epepaxyHkKy Ha XJI0p-10H), He Oinblie 2,0;

JUXJIOpPETaH, He oubire 0,1;

[UHK, He O11pme 3,0.

Byaneammiakam — amiauHo-BogHuid po3unH (NHy),CO; 1
CO(NH,), (TY 6-03-374-74). TexH14H1 BUMOTH:

Bwmict, %:

NH; 20—25;

CO(NH>), 28;

CO, 7T—12;

N, HEe MeHIIIe 29;

Temmneparypa kpuctanmizaiiii, °C 10.

TexHos0TiYHA cXeMa oJiep>KaHHS P1JIKOr0 KOMILIEKCHOTO 100pHBa
tuity NPK HaBenena na puc. 15.2.

Pinke
H3POQ4 /KCI KOMITIEKCHE
J00pHEO
CO(NH2)2
Z1| Mapa
NH4OH = [ Bona

i
LAlLrL !

1 2 3 4 5 /_I E T8 9
Boaa Boaa
Kounencar

|

¥

Puc. 15.2. TexHosoriyHa cxema OJIep>KaHHS PIAKOr0 KOMILIEKCHOTO
noopuBa: 1 — emHicTh 3 (ocdaTHolO KHCHOTOW; 2, 8, 9 — Hacocu; 5 —
HelTpanizaTop docdarHoi kucaoTn; 6 — mepuUIMd peakTop AJIS PO3UMHEHHS
CYXHX XJIOPUCTOTO KaJlifo Ta Kapdaminy; 7 — ApYyruil peakTop Uisi pO3YMHEHHS
3aJIMIIKIB XJIOPUCTOTO Kajio Ta KapOaMiry

®docdarHa kuciaora koHueHrtpaimieto 53 % P,0s 3 emHocTi 1
HAacocoM 2 Oe3NepepBHO MOJAETHCS B HEUTpaizaTop S5, M0 SKOTO
Oe3repepBHO MOMAETHCA aMiauHa Boja, ska MicTuTh 20,5 % N.
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Momnshe Bignomennss NH; : H;PO,4 B HelTpanizaTopi S5 miATPUMYIOTh
Ha piBHi 1,8—1,9, a pH B Mexax 6,5—7,5. Konuentparis P,Os B
po3uuHi gopiBHIoe 12,5—13 %. Temnora peakxiiii BUBOJAUTHCA 3
HEUTpaiizartopa OXOJIOJKYIOUOK BOJIOIO, TEMIIEpaTrypa peakliiiHO1
cymimi He nepeBuiye 60 °C. Po3uuH 3 HeWTpasnizaTopa S5 nepeinBa-
€Tbcsd B mepmuil peaktop po3uumHeHHs cyxux KCl ta CO(NH,),.
Po3unHeHHs1 cosneil Wae 3 MOIJIMHAHHSAM TEIUIOTH, TOMY B PEakTopi
BCTAHOBJICHO MAapOBU 3MIMOBHUK [Ji MIATPUMKH TEMIIEpATypu B
mexax 20—350 °C.

B npyromy peakTopi 7 3aBEpIIYETHCS PO3ZUYMHEHHS COJICH, CYyMIIII
OXOJO/)KYEThCA 1 TOTOBE PiAKE KOMIUIEKCHE JJAOOpPHUBO MOJAKOThH
CIIOKMBA4Y€Bl aBTOMOOUIbHUM a00 3aj13HO JOPOKHIM TPAHCIIOPTOM.
Hopmu BUTpaTH CUPOBUHHMX KOMIIOHEHTIB HACTYIIHI:

docdarna kucnota (53 % P,0s), T 0,170;
amiauHa Boza (20 % N), T 0,156;
kapOamiz (46 % N), T 0,126;
xjopuctuit kamii (60 % K,0), T 0,150;
BOIA, M 0.4.

3anuTaHHs A caMolNepeBipKH

1. SIxa pi3HMUI MIXK CKJIAJOM amiaky MEepIIoro Ta APYyroro
copTy?

2. SIky po3MipHICTh Ma€ MUTOMA TEIJIOEMHICTh?

3. Ilpu BumapoByBaHHI aMiaKy TeEIJIOTa TOTJIMHAETHCS YU
HaBNAKHA BUILISETHCS ?

4. YuM BiAPI3HIETHCS €HTAbIIIS BlJl TETUIOEMHOCTI?

5. ITpuHUMI Aii KOJIOHU JIJIs OJICpKAHHS aMi1ayHOi BOJH.

6. 3 AKOI0O METOI B KOJIOHI ISl OJIEpXKAHHS aMlavyHOi BOJHU
BMOHTOBAHO 3MI1HOBHUK 3 XOJOJIHOK BOJIOO?

7. Ha cxoBuIIll BCTAHOBJIECHO 3alIOODKHHUU KJIAllaH, a B KOJIOHI
OJIepaHHS amiaKy MOTPiOeH TaKuil MPUCTP1id?
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8. Ha sxi 1un Ha YCTaHOBII OJICp’KaHHS aMiadyHOi BOJU
BUTPAYAETHCS €IEKTPOCHEPT1s?

9. Ilpuranaiite cknan qoopusa «llnasy.

10. Bu3znauTte ckiiaja Byrieamiakary.

11.3 sxow Meroro B amapari | Ha TEXHOJOTIYHIM cXxemi
puc. 15.2 BcTaHOBJNIEHA MiIIAJIKA?

12. Cxuibku Oyae BaxuTu 1 M dbocdaTHOT KUCTTOTH, KO B HIA
MictuTthbesa 53 % mac. P,Os?
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16. SMIIIIAHI 1OBPUBA

3mimani 7oOpuBa SIBISIOTH COOOK0 MEXaHIYHY CyMIlll AOOPUB,
10 MICTUTh JiBa 1 OLIbIIE >KUBWIbHI €IEMEHTH. 3MIIIYIOTh 100pHBa B
TOMY BHIIJIKy, SKIIO HEOOXiJTHO OJHOYACHO BHECTH HAa OJHE IOJie
KiJIbKa BU/IIB YKUBWJIBHUX PEUOBHH.

CyMimi  100pvB  pi3HOMaHITHI 3a CKJIAQJOM, 1 1X JIETKO
OPUCTOCYBATH IO BUMOT PI3HUX CUIBCHKOTOCIOAAPCHKUX KYJIBTYp 1
IPYHTOBO-KJIIMATUYHUX 30H SK 10 KOHIEHTpauli, Tak 1 IO
CITIBBIIHOIICHHIO >KUBWJIBHUX PEYOBUH. BiTuM3HsHA U 3aKOpJIOHHA
NpaKkTUKa CBIIYUTH MPO MEPCIEKTUBHICTh CTBOPEHHS arpoXiMiyHUX
LEHTPIB y pailoHax 1 MyHKTaX XiMi3allli B TOCIIOJapCTBAX.

BaxinuBuM  QakTopoM PpO3BUTKY BUPOOHMIITBA CyMIIIEH
MIHEpaJIbHUX JTI00pUB € 1X BHUCOKA SIKICTb, rapHl (p13MKO-MEXaHIYHI i
XiMi4H1 BJacTUBOCTI. [l opep)kaHHS OJHOPITHMX 3a CKJIQJOM
CyMmimiell 1 3HMKEHHs cerperauii (po3miapyBaHHsI) NpPU 1XHbOMY
BHECEHHI B I'PYHT HE0OXigHO, 100 BCl IpaHyJIbOBaHi J0OpHBa Malli
BUPIBHSHUMN 1 €JUHUN JIJIs1 BC1X POPM IpaHYJIOMETPUYHUIN CKIIA/I.

[Ipu roryBaHHi1 CcyMiliell MOTPIOHO MPABUIBHO MIAXOAUTH OO
BUOOpPY OJHOOIYHUX JOOpUB, 3 OIVIIAY Ha IXHIO B3aEMOJIII0 MIX
co0or0. MoxkHa chopmyJtOBaTH HACTYIIHI OCHOBHI NMpaBWia 3MIIIY-
BaHHS JI0OpUB.

He MoxHa 3mimryBaTé J00pHBa, SIKIIO MPU LOMY B CyMIIIi
BOHU BTPayarOTh KUBUJIbHI pEUOBHHU 200 MEPETBOPIOIOTHCS B IMOTaHy
1o (HI3UYHUX BIACTUBOCTAX Macy, 1110 HE MIIAEThCI MEXaHI30BAHOMY
BHECEHHIO.

Uepes BUCOKY TITPOCKOMIYHICTh CYMIIlIl, 110 BUXOJAUTh, HE CII1]I
3MIIIyBaTU MIXK COOOI0, a TakOX BKJIIOYATH OAHOYACHO B CyMIII
aMOHIMHY celTpy ¥ KapOamis,.

He wmoxna 3MimyBatu amiaudi (QOpMH HITpaTHUX JOOpHUB
(amOHiliHY cemTpy, aMOHIi cyibdar, amoHii dochatu — amodoc,
niamodoc) 3 a00pWBaMH, 110 BOJOAIIOTH AKTUBHUMHU JY>KHUMU
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BiIacTuBoCcTSIMU (PocdaTuuiakamu, TepmModocdhaTramu, IIaHAMITOM
KaJIbII}0, IIEMEHTHUM TIMJIOM, IO MICTUTh Kadiid y KapOOHaTHIN
(dopmi) 11100 YHUKHYTH BTpAT HITPATY Y BUIJISA/II aMiaKy.

BwmicT Bosioru B J0OpUBax HE MOBUHHE MEPEBUIIYBATH TPAHUYHO
npunycTumMy BenuuuHy. [liBuiieHa BOJOTICTh JOOpUB 3HAYHO
3HM)KY€E CHUIIKICTh 1 HE 3a0e3neuye piBHOMIPHOTO BHECEHHS B IPYHT.
['paHMYHO MPUITYCTUMUM BMICT BOJIOTM TOBHMHHE OyTHM B amiauHii
cemitpt He Oumpme 0,2—0,3 %, y kapobamimi — 0,2—0,25 %,
y cynepdocdarax (mpoctomy i moapiiHoMy) — He Outbine 3,5 %.
[Ipy migBUILIEHOMY BMICTI BOJIOTM B JOOpUBaxX 1iXHI TpaHysH
BTpayaroTh MILHICTh. [ amoOHiiiHOI cenmiTpu L€l cTaH crocTe-
piraetbcsi mipu Bojiorocti 1,7—2,0 %, xapbamimy — Omm3bko 1,
XJIOPUCTOTO Kajiio — moHaxa 3 %. Bmict Bosorun B 100puBax pi3ko
3pocTae 3 MIIBUILECHHSIM TeMmiepatypu 30epiranns. Hampukian,
cymim kapOamiay 3 oABIMHUM cyneppochaToM 1 XJIOPUCTUM KallleEM
npu BuxigHiii Bojorocti 0,2 % wuyepe3 wicdAlb 30€piraHHs Mpu
temrnepatypi 4 °C mictuina 6,6 % Bosoru, nipu 20 °C — 8,3, npu
40 °C — 24,9 %.

JoOpuBa, 1O MICTATh BUIBHY KHCIOTY a00 MaroTh JIYKHY
peaKiiifo, XIMIYHO aKTUBHO B3a€EMOJIIOTh K MiXK COOOI0, Tak 1 MpH
3MIlTyBaHHI 3 IHIIMMU J00puBaMu. J[itouuMu cTaHaapTaMu nepeaoa-
YEeHUM 3MICT BUIBbHOI (PocaTHOi KHUCIOTH B HPOCTOMY TIpPaHyJIbO-
BaHoMmy cynepdocdari He Ounbiie 2,5 %, y noasiitHomy — 5 %.
Cywmimii Ha OCHOBI MOABIMHOTO cymnepdocdaTry BOJI0XKATHCS 3HAYHO
CWJIBHIIIE, HIX Ha OCHOBI mpoctoro. HeratnBHa Jis BHCOKOI
KHCJIOTHOCTI TOABIAHOrO cynepdocdary 0COOJUBO YITKO HPOSB-
JS€ThCS TIPU 30€piraHHl CyMIIIEd y 3BOJIOKEHUX YMOBaX. 3 IOHU-
KEHHAM TEMIIEpAaTypu TMOBITPS HABKOJHUIIHBOIO  CEpPEAOBHUIIA
BOJIOTICTh CyMmilied 3poctae. Y 3B'\I3KY 13 IIUM TOJABIHHUIM
cynepdocdar € HeOa)kaHUM KOMIIOHEHTOM CYMIiIIIEH.

[Ipy ponmaBaHHI A0 CcyMilled HEUTpaATI3ylOUUX MaTepiajiB
(BamHAKOBOTO, JOJIOMITOBOI'O OOpPOIIIHA i 1H.) BII3HAYAIOTHCA BTPATH
aMiaKy.
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CyMilii  rapHOi SIKOCTI MOXKHA NPUTOTYBaTU Ha OCHOBI
dbochoputrHoro OopormrHa. J[Jis KUCAMX TIPYHTIB JOIIJIBHO TOTOBUTH
cymiml kKamitHux n06puB 3 (dochoputHum OopomnoM. Cywmimn 13
aMOHIMHOI cemiTpu W ¢dochopuTHOrOo OOpOIIHA LUIKOM MOXHA
TOTOBUTH W BHOCHUTH TiJ 3510;ieBy opasky. [Ipucytnicte NH4NO; 1
KCl cnpusie miaBUIIEHHIO PO3YUHHOCTI (PochHOpUTHOrO OOpOIIIHA.
[Ipu nomaBanHi 1o ¢pochopurHoro OopoirHa 10 % cyminn amoHIHHOT
CemiTpu W KapOaMiay 3aBISIKM MIJBUIINEHOI TIrPOCKOINIYHOCTI
OCTaHHBO1 3HMKYETHCS PO3MUIIEHICTh POCPOPUTHOrO OOPOIIHA MPHU
30epexeHHl CTaOUIbHOCTI pOOOTH CIBAJIKU Ta PO30pU3KyBaya.

He wmoxna 3mimyBatu cynepdocdar, ocoOJUBO MOPOIIKO-
NoAIOHUIM, 3 aMiayHOi CEJITPOI, TOMY IO CYMIIl AYXK€ IMIBUIKO
NEPETBOPIOETHCS B JIMIKY Macy 4epe3 YTBOPEHHs  Oijiblie
TIrPOCKOMIYHOI KaJIbI1€BOI CETITPH.

3mimyBaHHa cynepdocdary 3 kapOaMiioM CIpusi€ BUIIICHHIO
KPUILTAJIEBOI BOJH, 10 301IbIIY€E BOJOTICTh Cymimnei. Tak, BHACI1 0K
B3a€MO/Ii1 KOMIIOHEHTIB CyMIIlIei 31 CTaHIapTHUX (POPM BUILISAIOCH Y
BUIBHOMY cTaHi Bix 12,2 mo 64,7 r/Kr KpuimiTaneBoi BOAU, a IpHU
3MIlTyBaHHI MiICYIIEHUX MPOIYKTIB KUIbKICTh KPUIITAJIEBOI BOJH, 1110
BUBUIIbHMWIIACS, 3HU3MWIACS 10 7,2—13,5 r/KT cymiri.

Cymim cynepdocdary i3 amMoHiN cyabdaToM IEMEHTYEThCS B
HIUIbHY Macy, SIKy Mepell BHECEHHSM y IPYHT HEOOXIJIHO MOapio-
HIOBAaTH U npociBaTu. Lle cTBoproe opraxizaiiiiHi TpyAHOIIl, BUMAarae
JOJIATKOBUX BUTpAT, 30POXKYE poOOTH 13 BHeceHHs J00puB. Ilpu
3MIIIyBaHHI Maca CIOYaTKy pO3IrpiBaE€ThbCsi W CTa€ BOJIOTOKO B
pe3yabTaTi BUAIJICHHS BOJU:

Ca(HzPO4)2 : HQO + (NH4)QSO4 =

= 2NH4H2PO4 + CaSO4 + HQO, (1 6. 1)
MOTIM YTBOPUTHCS TIIIC:
CaSO, + 2H,0 = CaSO, - 2H,0. (16.2)

JInst  ojepkaHHS ~ BHUCOKOSKICHMX — CyMIIIed  JIOILIJIBHO
BUKOPHUCTOBYBAaTH HeWTpasibHi Gopmu pochopuux aodpus (amodoc,
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aMoHi30BaHui cynepdocdar). BukopuctaHHs IHMX KOMIIOHEHTIB
J03BOJISIE OJEP>KYBATH CyX1 i CHITyYl CyMIII 31 CTIMKUMH (Pi3UUHUMHU
BJIACTUBOCTSIMU. AMO(dOC Ke, KpIM TOro, 3a0e3leuye BHCOKY
KOHIIEHTpAIIlI0 )KUBUJILHUX PeUOBUH Y HUX (1moHaa 50 % NPK 3amicTb
28—31 % Ha cynepdocdari). Ile mgae OiIbITY €KOHOMIiIO TpaHC-
NOPTHUX BUTpaT, BUTpPAT HAa OYIIBHUUTBO CKJIaAiB, a TaKOX
3/ICIIEBIIIOE HABAHTAXKCHHS, PO3BAHTAKECHHS W BHECEHHS JOOpPUB B
IPYHT. 3 KaJIIMHUX JOOPUB OCHOBHUM KOMITOHEHTOM JIJIsl 3MILLIYBaHHS
€ xyopuctuil kamid. OpgHak sl KapToIUll, TIOTIOHY, BUHOIPAaNY,
OUTPYCOBUM Kpalle 3acCTOCOBYBAaTH O€3XJOpHI (POpMH KaliiiHUX
n00pUB (HaNpUKIA, KaJlid Cyiabdar).

AkicTh cymilmeld J0OpUB 3HAYHOK MIPOI0 BU3HAYAETHCS
CIIBBIJHOIIEHHSM Y 1XHIA CHOMYLI1 >KUBUJIBHUX pedoBUH. Cymiml 3
nepeBaror ¢gocdopy U Kaiito HaJ a30TOM, SIK MPABUJIIO, OUIBII CyXi U
CUIly4l, HDK CYMIlIl aHAJIOTIYHOTO BMICTY 3 BHUPIBHSIHUM CIHiB-
BIIHOIIICHHSIM >KUBWJIBHUX PEYOBHH a00 3 IMEpeBaror a3oTy Hal
dbochopoM 1 kasiem.

Cymimi 13 kapOamiioM Tpu 30€piraHHi 3BOJIOXKYIOTbCA B
pe3ynbTaTi BuaieHHs Boau. CTiliki (13MyH1 BJACTUBOCTI TakKi CyMimli
30epirajiu Ipyu BBEICHHI B iXHIO CHOJYKY JIYKHO1 JOOaBKU B KIJIbKOCTI
He MeHIe 15 % macu cymimi. Kapbamin nposiiisie BACOKY peakLiiiny
3MaTHICTh 1 IIBUJIKO BCTYMa€ B XIMIYHY B3a€MOJIII0 31 CKJIaJIOBUMU
yacTuHaM cyMimr. OcoOJMBO aKTUBHMM KapOamij B cymilnl i3
XJIOPUCTUM KajlieM. [Ipu HoOro BKIIOYEHHI A0 CKJIagy Cymimni
BOJIOTICTb 1i PI13KO 3pOCTA€ B MOPIBHIHHI 13 CyMIIIIIIO 0e3 Kamio. Jls
3HWDKEHHSI ~ TIFCPOCKOMIYHOCTI  cymilmied  Ha  kapOamial  He
PEKOMEHIYETHCS BKJIKOYATH B 1X CKJIAJ XJIOPUIU, TOMY IO MPOIYKTH,
0 YTBOPSATHCS B PE3yJIbTaTi XIMIYHOI B3a€MO/II1 TOJIOBHUM YHHOM
CaCl, 1 NH4Cl, Biapi3HSIOTBCS TITPOCKOMIYHICTIO, MPU I[OMY
30UIBIIYIOTHCSl BTPATH a30TYy.

I TOTyBaHHSA OJHOPIAHUX 32 XIMIYHMM CKJIQJIOM CyMIIIEH
IpaHyJIbOBAaHUX JOOPUB 3MIIIYIOTHCSI KOMIIOHEHTH, 110 (CEYOBHUHA,
aMiadyHa ceJiTpa, MpocTuid 1 moaBiiHuil cynepdocdaru, amodoc,
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XJIOPUCTUN Kajliii) MOBUHHI OyTHM OJHAKOBUMHU a00 OJNM3BKUMH 3a
IPaHYJOMETPUYHUM CKJIaJOM. Y CyMiliax OUIbI PIBHOMIPHO pO3MO-
OUISIOTBCSL TPaHyJIu pPO3MIpOM 2—3 MM 1 JIy>)K€ HEpPIBHOMIPHO —
HAJIIYYIOThCA YaCTKU MeHII 1 a0o Oinbiiie 3 MM.

BaxiuBo, 1m00 TpUrOoTOBaHI CyMmilll [0 BHECEHHS HE
po31IapoByBaIUCA. Y CyMillax JOOpUB 3 po3MipoM rpanyn 1—3 mm
HalMEHILIE PO3IIapyBaHHS BIAOYBA€THCS MPHU BMICTI TpaHyd Ppaxiii
2—3 MM y Mexax S0—60 %.

TexHooTisl TOTYBaHHS CyMIIIEH y TOCHOJApCTBaxX IOJSArae B
NiArOTOBII J100pHB, M03yBaHHI MO Maci abo o0'eMy, 3MilllyBaHHI,
HABAHTAXEHHIO CYMIIlIE Yy TpaHCHOpPTHI 3acobu. Meroa arpo-
MEXaHIYHOTO 3MIIIyBaHHS JOOpPUB ILIUPOKO PO3MOBCIOKEHUN 3a
KOPJAOHOM.

3mimani 100puBa 1Mo €()EeKTUBHOCTI HE YCTYNalOTh CKJIAIHHUM.
[Ipu rotyBaHHI cymilIeld MOKHA ONEPATUBHO 3MIHIOBAaTH JTO3YBaHHS
KOMITIOHEHTIB 3QJIEKHO BiJl KYJbTYPH, POJIOYOCTI KOHKPETHOTO OIS,
dopmu 100puB. ToMy roTyBaHHs Cymilled MiHEpadbHUX TOOpHUB —
IIe pe3epB IMIABUIIEHHS iX €(EeKTUBHOCTI. 3OUIbIICHHS 00'eMiB
3MIITyBaHHS Mpena'siBiiss€ OUIBIN TBEPJI BUMOTH JI0 SKOCTI JOOpUB,
O0COOJIUBO JI0 1X TPaHyJIOMETPUYHOrO CKJIaay MW MII[HOCTI TpaHyIl,
HAsIBHOCTI TUIIOBHUX CKJIA 1B, KOMILJIEKCY MAIlIMH JIsl MEXaH13a1li BCiX
TEXHOJIOTTYHUX TPOIIECIB.

3mimani JoOpuBa BUTOTOBJISIOTH HA XIMIYHUX MiANPHEMCTBAX 1
CHeHlaJbHUX TYKO3MIIIYIOUMX CTaHIIAX, PO3TAlIOBaHUX y palloHax
CHOKMBaHHS JTOOpWB. 3MIIllyBaHHA JOOpPUB 3AIMCHIOIOTH 1 cami
cnoxkupaui. Ha puc. 16.1 300pakeHa NpUHIIMIIOBA TEXHOJIOTTYHA CXEMA
YCTAHOBKHM, Ha SIKIM MOKHa BUTOTOBJISITU PI3HI 3MilllaHi A00pHBa
(amapatu 11 TOAPIOHIOBAHHS W TPOCIIOBAHHS BUXIJHUX TBEPAMX
MaTepiaiiB Ha cxeMi He nmoka3aHi). [Ipyu BUTOTOBJIEHH] IPaHyIbOBAaHUX
n00pUB 3 J00ABKOKO /10 TBEPAUX CYMIIIEH BOJU, PO3UYMHIB COJIEH,
KHUCJIOT, aMmiakaTiB abo 3 HehTpamizali€ro iX ra3onoaiOHHM amiakoM
NpoLIecH 3MIITYBaHHS, aMOHI13allli, TPaHyJII0OBaHHS MOXHA CIOJIy4aTH B
3MillIyBayl-aMoHi3aTopi 7.
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Puc 16.1. CxeMa ycTaHOBKH OJICp>KaHHS 3MIIIAHUX (CKJIQJIHUX) TOOPHUB:

1 — OyHKepu JJIs TBEPAMX BUXITHUX KOMIIOHEHTIB; 2 — OyHKep IJI PETypy;
3 — BaroBl J103aTOpPH CHUIIKMX MartepianiB: 4 — CTPIYKOBI TPaHCIOPTEPH;
5 — pe3epByapu i PIIKUX BUXITHUX KOMIIOHEHTIB; 6 — J103aTOpH IJIsl PIAUH;
7 — 3MmimlyBad-aMoHI3aTop; 8 — TomKa; 9 — cymwibHu OapalaH;
10 — mnoBiTpsiHuil XonomwnbHUK; 11 — eneBatop; 12 — rypkir; 13 —

npoOapka; 14 — BEHTUIISATOPH JJIS BUXJIOITHUX Ta31B

TpuBanicth nepeOyBaHHsI MaTepiainy B amapati Oim3pko 10 xB.
Buacniiok BUIUIEHHS TEIUIOTH peaklii TeMiepaTypa B HbOMY
nigsuinyetbes 10 70—80 °C i BimOyBa€eThCs BUMAPIOBaHHS BOJIOTH,
OJIHAK Yy OUIBIIOCTI BHUMAJKIB MNOTPIOHE AOJATKOBE BUCYIIYBaHHS
rpaHyJl TOIKOBMMHU Ta3aMu B 00epToBOMY OapabaHi 9 10 BOJIOrOCTi
meHuie 3 %. [ani npoayKT OXOJIOKYETHCS TOBITPSIM B MOBITPSHOMY
xononuiibHUKY 10 1 emeBaropom 11 momaetscs Ha TypkiT 12, ne
poscitoeThes. [piOHa (pakiiiss BepTaeThbCs 3a JAOMOMOIOK TPaHC-
noptepy 4 B anapar 7 y BUITISII PETYPY, CEPEAHS BUIIYCKAETHCS SIK
IPOAYKT, a BEJIMKA TOAAEThCS Ha ApoOapky 13 1 gami moTparuisie Ha
eneBatop 11. KinbkicTh peTypy 3aleXUTh BiJl pELIENTYPU U XapaKTepy
BUXIJIHUX MaTepiaiiB, 3BUYaiiHO BOHO mepeOyBae B mexax 0,1—1 ygac-
THHU Ha | YaCTUHY TOTOBOTO JOOpHBA.



3mimani 1o0prBa 343

N

~

3anuTaHHs A caMoNepeBipKH

[I{o sByISIIOTH COOOTO 3MiIIaH1 J0OprBa?

Konu He MoxxHa 3mitryBaTu 1o0puBa? HaBeniTh mpukiaau.
Yomy y 3mimanux 100puBax 0OMEKYEThCSI BMICT BOJIOTH?

Aki pedyoBHHU MIABUUIYIOTH PO3YMHHICTH (HOCPOPUTHOTO
ooporHa?

. Homy He MoOxHa 3MmimryBaTu cynepdocdar 3 aMOHIHHOIO

ceiTporo?
B sxux BUnaakax Kparie 3aCTOCOBYBaTH 0€3XJI0pH1 J00prBa?
CyTHICTb arpo-MeXaHi4HOI0 3MIIIIyBaHHS I00pUB.

. Hapucyiite TexXHOJIOTIYHY CXEeMy OJIepKaHHS 3MIIIaHUX

00pUB.
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17. HJISIXU YIOCKOHAJIEHHS TEXHOJIOTIH

OcHoBHI mpobsieMu y cdepi BiIHOBJICHHS 1HHOBALIMHOI
TUSUTBHOCTI Ha XIMIYHUX MIANPUEMCTBAX MOJIATAIOTh Y PO3PHUBI 3B’ 53~
KiB HayKa—TEXHIKa—BHPOOHUIITBO, HU3bKOMY piBHI OpraHi3aii
BUPOOHUIITBA, Mpall W ynpaBiaiHHA. s iX BUpIIEHHS HEOOXiIHE
3aJIy4eHHsI TIEBHUX IHHOBAI[IMHUX 1HCTPYMEHTIB: CTBOPEHHS HEJIEp-
KaBHMX 1HHOBaLIMHUX (OHIIB; POpMYBaHHS CHUIBHUX (DIHAHCOBUX
JOKEpen JJId  3alliKaBJICHUX y HOBOBBEACHHAX IMIANPUEMCTB, SIKi
IPOMOHYETHCS BOPOBAIKYBATH HAa MIJIPUEMCTBAX; BIPOBAIKECHHS
KOMILUIEKCHOT CHCTEMM YHOpPaBJIiHHA 1HHOBALIMHUMU MPOLIECAMM.
OCHOBHMM 3aBJaHHSIM Ma€ CTaTH 4YITKE BHU3HAYEHHS BJACHOI
30BHIITHBOEKOHOMIYHOI ~CTpAaTerii, BIPOBAXEHHS OpraHi3alliHO-
TEXHIYHUX Ta (PIHAHCOBO-CKOHOMIYHUX 3aXOJlIB IIOJ0 peasizallii
IHHOBAILIITHOT MOJZIeNIl PO3BUTKY XIMIYHMX MIJNPUEMCTB, SKUMH
nepea0ayeH0 HACUYEHHS BHYTPIIIHBOIO PUHKY HOBUMM XIMiYHUMU
TOBapaMU BITYM3HSHOTO BUPOOHMIITBA, 3a0€3MEUeHHd MOTpeo
CIIBCBKOTO TOCHOAApCTBA MiHEpaIbHUMU JOOpPUBAMH, CTBOPEHHS
TEXHOJIOTIYHOTrO  MapKy  «XIMIYHI ~ TEXHOJOTI» 3  METOI0
MEPEOCHAIIICHHSI Ta MOJEpHI3allli OCHOBHHUX 3acC00IB XIMIYHOTO
KOMIUJIEKCY Y KpaiHHu.

Ha npotd31 6aratbox pokiB PO3BUTOK XIMIYHOI MPOMMCIOBOCTI
HAlJICHW Ha PO3IIMPEHHS AaCOPTUMEHTY 1 SIKOCTI MiHEpajJbHUX
noOpuB. Pa3oM 3 TuUM, MIILUIO BNPOBAJKEHHS YCTAHOBOK OJWHUYHOI
NOTY>KHOCTI BHUPOOHMUTB amiaky, Kapbaminy, cynepdocdartis.
3poCTaHHs MOTYXHOCTI arperariB 3 BUPOOHUIITBA JOOPUB J103BOJISIIO
3MEHIIUTH 3aTPATU Ha BUPOOHUIITBO OJWHMIN MPOAYKIIi, MMABUIIATH
NPOAYKTUBHICTh Mpalli, aje 3roJioM 3’SICYBAJIOCh, 110 IMPU 3YNHHII
BEJIMKUX arperaTiB IMIANPUEMCTBO HECE BEIWYE3HI 30UTKHU. [HIIII
HalpsSIMKM — 1€ TepexiJy BiJ MepIOJUYHUX TMpoIeciB A0 0e3-
NEpPEpPBHUX, 3aMiHa PYYHOI IMpaill Ha MAalIMHHY, LIMPOKa aBTO-
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MaTu3alisg OKPEMHUX LHUKIIB 1 yCTaHOBKHU B Iimomy. Ciij mam’siTaTy,
0 MeXaHi3allisl J03BOJISIE MiABUINYBAaTH MPOJYKTUBHICTH IIpalli 3a
PaxXyHOK CKOpPOYEHHSI YHCEJIIBHOCTI OOCIyrOBYHOUOI'O IEpCOHANY, a
TaKOXX TIJBUIIEHHS 1HTeHCcu(ikaiii podotu amaparypu. B 1pomy
HaIMpsIMKy MOKHA JOCSTTH MO3UTUBHUX pE3yJbTaTiB Ha CTagisix
3aBAHTAKCHHS CUPOBHHM 1 BUBAHTAXKEHHS TOTOBUX MPOAYKTIB, 1X
NaKyBaHHS 1 JOCTaBKM KOpPHUCTyBauyaM. Xoua XIMIKO-TEXHOJOTI4YHI
arperaTd B OCHOBHOMY aBTOMAaTH30BaHi, OJIHAK B I[bOMY HaIpsSMKY
i€ 3aJIuIIarTbes pe3epBu. HailOutbi eheKTUBHI pe3ybTaTH MOKHA
JOCSITTH 32 PaxXyHOK 3acCTOCYBaHHS aBTOMATH30BAHMX CHCTEM
YOPABIIHHA  TEXHOJIOTIYHUMU  MpOIECaMU 3  3aCTOCYBaHHSIM
€JIEKTPOHHO-O0YMCIIIOBAHUX MAlllMH, a TAKOX JAUCTAHLIMHE YIpaB-
JIHHS TIpolecOM. 3aMiHa MEpIOJUYHUX MPOLECIB Oe3nepepBHUMU
3a0e3neuye iHTEHCUPIKAIlII0 NPOLECIB, MOMIMNIIYE AKICTh TPOIYKIIT 1
yMOBU mpail. SK 3aBXaM 3alMIIAeTbCs IMpoodieMa PO3pPOOKH
€KOJIOT1YHO YMCTUX 100puB. CTBOPEHHS OE€3BIIXOJHUX BUPOOHUIITB
BUPILIYE €KOJIOTIYHI MTPOoOJEeMHU 3 OAHOYACHOKO palllOHAII3ALIE0
BUKOPHUCTAHHS IPUPOJIHUX PECYPCIB.

BaxiMBUM HanpsiIMKOM y PO3BUTKY BUPOOHMIITBA MiHEPAIbHUX
I00pHUB 3AJIMINAETHCS MAKCUMaJIbHE BUKOPUCTAHHS TEMJIOTH XIMIYHUX
peakKIlii, sike MPU3BOJUTH JI0 CYTTEBOIO 3MEHIIEHHS €Hepro3arpaT Ha
XIMIKO-TEXHOJIOTTYHUN mpouec. TyT € Takl NMpUMOMH: 3aCTOCYBAHHS
HOBHUX TEIUIOOOMIHHUX arapariB, [0 3MEHIIYIOTh BTPaTH TEILUIOTH B
HABKOJIMIITHE CEPEIOBUINE Ta Iepernaj THUCKY B amaparax 1 Tpyoo-
POBOJIAX, 3aMiHa 3aCTaplIMX HACOCIB, KOMIIPECOPIB, Ta30TyBOK.

EHepro-TexHosoriudi cXeMU NOBUHHI OyTH 3acCTOCOBaHI HE
TIIBKM Y BUPOOHULITBAX amiaky, MiHEpallbHUX KHUCJIOT, KapOaminy,
aje 1 Yy BHUPOOHHILTBAX KOMIUIGKCHUX 1 3MIIIAHUX JOOpUB.
JIOCHIIHUKY 3 TEXHOJIOTi MOOpHUB CTalM OUIblle yBaru HPUIUISATH
PO3pOO0II1 OHOCTAIIMHUX TPOIIECIB 3aMICTh 0araToCcTaaiitHuX.

JlesskuM pe3epBOM B IIJIBUIIEHHI €()EKTUBHOCTI BUPOOHUIITB
MIHEpaJbHUX AOOPUB € YJOCKOHAJIEHHSI OpraHizamii i yHmpaBJIiHHS
BUPOOHUIITBOM, MOINIUOJEHHA HAYKOBO-JIOCHIAHOI pOOOTH 3 MOJIIN-
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IIEHHSI SIKOCTI MPOEKTIB Ha OyAIBHULTBO HOBUX 1 YJOCKOHAJICHHS
J1I0YUX BUPOOHUIITB MiHEPAIBHUX JI0OPUB.

HoBuM HampsAMKOM YJAOCKOHAJEHHS BHUPOOHUITB JOOPUB €
3aCTOCYBaHHSI aTOMHOI, IUIa3MOBOI Ta JIa3€pHOI  TEXHOJIOTII,
BUKOPUCTaHHS (POTOXIMIYHMX 1 OloJoriuHux mnpouecis. JlazepHa
TEXHIKA JIa€ MOXKJIMBOCTI CUHTE3YBaTH TBEP/1 (opMHU JOOPUB 3 TOHKO
KPHUILTAJIEBOIO CTPYKTYpPOIO 1 Hamepel 3aJaHMMH BIACTUBOCTSIMHU.
[lepCrieKTUBHUMU TaKOX BBaXKalOThCSl HAHOTEXHOJIOTI, SIK1, HA Kallb,
MOKU HE 3HANUIIUIM IIUPOKOTO 3aCTOCYBaHHS.

[ToTpiOHO CTBOPUTH TEOPETHYHI OCHOBU 1 TEXHOJIOTIIO
OTpUMaHHSI JOOpHMB 3 TOHKOK CTPYKTYyporw. PamiamiitHo-XiMiuHi
peakiii miJg 4Yac BIUIMBY 1OHI3YIOUMX BHUIIPOMIHIOBAHb MOXYTh
3a0e3neuyBaTi OJE€pKaHHS (PEPMEHTIB, SKI JO3BOJSAIOTH 1HTEH-
cu(dikyBaTu O10JIOTI4YHI MPOLECH OTPUMAHHS OPraHO-MIHEPAIbHUX 1
OioMmiHepanbHUX (GOpM J1I00pHUB.

IToTpeOye mMomanbIIOr0 PO3BUTKY OakTepiajibHa mepepoOka
BIIXOAIB 1 «O17HUX» (HOCPOPOBMICHUX PYyIA. 3HAYHUM PE3EPBOM
MOMOBHEHHS CUPOBUHU JJIi MiHEpaJIbHUX JOOpUB € JUMOBI ra3u Ta
30J1a TEMJIOBUX 1 TEIUIOEIEKTPUYHUX CTAHIIIM.

Buxonsuu 13 iCHyHOYMX pealiif, MOXHa BiAMITUTH HACTYIHI
NPIOPUTETHI HANIPSMKHU YAOCKOHAJICHHS 1 MIJBUILEHHS €(PEKTUBHOCTI
BUPOOHUITBA  MIHEpPaJIbHUX  JOOpHUB:  BIPOBAIKECHHS  HOBUX
e(pEeKTUBHUX METO/IIB BHJOOYTKY 1 KOMIUIEKCHE BUKOPHUCTAHHS
anatuto-He(eNnHOBUX  pyld  YKpaiHW;  BIPOBAKEHHA  HOBHUX
e(pEeKTUBHUX METOJIB 30aradyeHHs KallMHUX PYJ; CTBOPEHHS 1
3aCBOEHHSI TEXHOJIOT1 MepepoOKH HU3BKOCOPTHUX BUIIB (PocdaTHOT
CUpDOBMHM B MiHepajbHI J00puBa; po3poOKa 1 BIPOBAIKECHHS
TEXHOJIOT1M TJIMOOKOT OYMCTKU CUPOBHHHU JJIsi JTOOPUB; II1JIBUIIICHHS
CTYNEHIO BUKOPUCTAHHS BTOPUHHUX EHEPropecypcCiB; PO3IIUPEHHS
ACOPTUMEHTY 1 MIJBUIIEHHS SKOCTI JOOPUB; YIOCKOHAJIEHHS CUCTEM
TPaHCHIOPTY, 30€piraHHs 1 3aCTOCYBaHHS MiHEPaJIbHUX JOOPHUB.

OCHOBHI HaNpSIMKU  yJIOCKOHAJICHHS TEXHOJOT1l KaJbI[1€BO1
celmTpu: miadip KOPUCHHUX A00ABOK /10 PO3UYMHY KAJIBI[IEBOI CENITPH
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nepej BUMIApOBYBAHHSM 3 METOK0 CKOPOUEHHS €HEprii Ha 371HCHEHHS
npolecy Ta MepexiJ A0 BUIYCKY AOOpMBAa B piAKOMY cTaHi. [HImii
HAlpsIMOK: 3aMiHa 3acTapijoro oOJagHaHHA, CIHPSMOBAHOTO Ha
3MEHIIEHHS T1APaBIIYHOrO 0nopy (QiabTpiB, HACOCIB, TPYOOIIPOBOIIB.
BaxnuBe 3Ha4YeHHs CHiJ OPUIUIMTH 3axojaM, CHPsIMOBAaHHUX Ha
NiJBUILEHHS TEIUIOBOrO KOE(ILIEHTY KOPUCHOI Jii yCTaHOBKH
BUPOOHHUIITBA KaJIbI[IEBOI CENITPU. 3acCHyroBye Ha yBary po3poOka
TEXHOJIOT1T BUKOpHUCTaHHS (ocdorincy B SKOCTI CHPOBUHU IS
BUPOOHUIITBA KAJIbLIE€BOI CEMITPHU 3 OJJHOUACHUM OJI€PKAHHSAM CYMIIIIi
OKCHJIIB P1JIKO3EMEJIbHUX €JIEMEHTIB.

Ak mpukiaa, HUXKYE MPOMOHYIOTHCS MOMKJIMBI TEMH CTY-
JEHTChKUX HAYKOBO-AOCHIHUX POOIT 3 YAOCKOHAJICHHS IiI0YMX Ta
CTBOPEHHSI HOBUX TEXHOJIOT1i1 BUpOOHUIITBA IOOPUB.

1. 30arauennsa OimHUX QochopUTiB PIZUUHUMH Ta XIMIYHUMH
METOAAMH 3 OJIEP’KaHHSAM 100pHBa TUITIB «Cynepdhocy, «rpaHdocy Ta iH.

2. Y0CKOHaJIEHHS TEXHOJOr11 oTpuMaHHs 100puB Tuiy «KACH.

3. Po3poOka texHosorii nepepodku pochopuTiB yKpaiHCHKOTO
MOXO/KEHHS 3 3aMIHOIO CYJIb(PaTHOT KMCJIOTH HA HITPATHY.

4. YI0CKOHAJIEHHSI TEXHOJOrli OTPUMAHHS PIIKHX KOMILJIEKC-
Hux noopus tumniB NP, NPK, NPKCa, y Tomy uucm 3 gobaBkamu
MIKPOEJIEMEHTIB.

5. Po3poOka TexHOJIOTI OE3XJIOPHUX KOMIUIEKCHUX J100pHUB
tunny N—P—K, B Tomy uucini i3 3actocyBaHHsIM enekTpoiizy KCI ta
orpuMaHHsM po3uuHiB K,SO,4, KNO;.

6. Po3poOka TexHosorii ¢pochopuTHOro OOpOIIHA 3 XapuOBUMU
nobaBkaMu Ta 06€3 J00aBOK Ha OCHOBI POJIOBUIL Y KpaiHH.

7. Po3poOka texHosorii yrum3auii Gocdorincy 3 oTpuMaHHIM
CyMillll OKCHJIB PIAKHUX €JIEMEHTIB Ta CUPOBHUHH JUIsl BUPOOHHUIITBA
KaJIbI[1€BOI CEITPH.

8. OnmepaHHs MIHEpaJbHUX JOOPUB 3 MIKpOEJIEMEHTAaMU Ha
0a31 nepcreKTuBHUX (POCHPOPUTHHX Ta ATATUTHUX POJOBHUIL Y KpaiHU.

9. Po3pobOka TexHosorii cynepdocdary 3 100aBKOI0 aKTUBHOI'O
MYJIy MICBKMX OYMCHUX CIOPY/ Ta PI3HUX OPraHIYHUX B1JXO/IIB.
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10. Po3poOka TEOpETUYHUX OCHOB 1 TEXHOJOT1l Oi0MiHEpaATbHUX
n00pUB 3 BIJIXO/IIB, B TOMY YHMCII1 3 OJIEp>KaHHSAM Olorasy.
11. Y nockoHaneHHs TEXHOJIOT1T MarHieBMicHOro cyrnepdocdary.

3anuTaHHs A caMolNepeBipKH

1. IlepemuuTy OCHOBHI HANPSIMKHU PO3BUTKY MPOMHUCIOBOCTI
MIHEpaJbHUX JOOPUB B YKpaiHI.

2. SIk ynOCKOHAJIUTU TEXHOJIOT1I0 OJEpKaHHs J100puBa 3 100aB-
KaMH aKTUBHOT'O MYJIy Ta B1IXO/1B OPTraHi4HOIO MOXOI>KEHHS?

3. Haranaiite, siki caMe BIJXOJAM OPTraHiYHOTO ITOXOKCHHS
MO>KHa BUKOPUCTATH Y BUPOOHUIITBI 100PUB.

4. Tlpuranmaiite ceHc ciiB «cynepdocy, «rpandocy.

5. Slkuii HanmpsIMOK PO3BUTKY BHUpPOOHHUIITBA 100puB, 3 Bamioi
TOUYKH 30pY, HANO1JIbIII BAXKJIUBUI?
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