Tema: IIepexpucmanisauis conei

PeaxTHBH: MigHUP  Kymnopoc  (KpUCTaaidHHM), 3aAi3HHUH  KyIlopoc
(kpucTaaiuHmuii), cyabarHa kKucaora (2M po3dyuH), AUCTHABOBaHAa BOAA, TilpOreH
nepokcuy (3%-# po3umH), HaTpidt rigpokcup (10%-# po3dyuH), 3aAi30 MeTaseBe
BimHOBAEHe, OpomdeHoroBuit cuHil (0,1%-#1 po3uuH y 20%-My eTaHOAi), KOHTO
gyepBoHHUH (0,1%-# BogHUM PO34YUH), eTaHoA (po3dyuH 96,4% 00.), amMOHi# TioliaHaT
abo kaaiii Tiomianart (0,1 M po3uuH).

OGaaaHaHHsa i mocya: ximiuni crakauu o6'emom 100-150 cm®, rmaockomoHHA
koaGa 50 cm®, mipHuit mmainap Ha 25 MA, BopoHka BroxHepa i koaba BynzeHna,
CKAFHA TIaAWYKa, EAEKTpPOIid, BoasgHa 0OaHs, (PIABTPYBaABHHM mHaIlip, TeEpesH,
TEePMOMETP, BOAOCTYMUHHUH Hacoc abo Hacoc KoMoBChKOrO, IineTKa.

I vacmuna. Ilepexkpucmanizayist mexHiuH020 MiOH020 KYnopocy

BAaacTHBOCTI BHXiZTHHX PE4YOBHH:

MimHu#i Kymiopoc — IIpPO30pi TPUKAWHHI KPHUCTAAU SICKPaBO-CHHBOT'O KOABOPY,
p=2,284r/cm’. PO3YMHHHUI y BOMIi, KOHIIEHTPOBAHIM XAOPHUAHIM KHUCAOTI i
po3baBA€HOMY €TaHOAl, Malizke HEpPO3UYMHHHUN y O0e3BomHOMy eTaHoaAi. I[lpu
30epiraHHi Ha MOBITPi 3a KiMHATHOI TeMIIEpaTypH IIOCTYIIOBO BHBITPIOETHCH. B
3aA€XKHOCTI Bi MapKU Ta COPTY MigHUM Kynopoc Mictuth Big 93 mo 99,1 %
CuSO,-5H O, Hepo3YMHHHUX y BOAI AOMIIIOK He Oiabiie 1%, depymy He biablue

0,1 %, BiabHOI cyab(aTHOI KHcAOTH He biabire 0,25% (I'OCT 19347-99).

BAacTHBOCTI NIPOAYKTY CHHTE3Y

Kynpym (II) cyabgar mewrarigpar (CuSO,-5SH,O, M = 249,68 r/monb) -
SICKPaBO-CHHI IPO30pi KPUCTAAH TPUKAMHHOI cucTeMmu, p = 2,29 r/cm®. Ha mosiTpi
[elo BUBITPIOIOThCA, Ipu 100°C mmoynHaIOTh aKTUBHO BTpadaTU KpHUCTaAi3alliiiHy
BoAy, mepexomguu y iHmi Kpucrasorigparu (CuSO,4H O, CuSO,-3HO,

CuSO,-H O) 6aakuTHOrO KOABOPY; Ipu 240°C MOBHICTIO 3HEBOAHIOETHCHA. [loGpe
posumnHMit y Bomi (k°= 0,231; k * = 0,32; k '° = 1,14)* i posBenieHOMy €eTaHOAI,

HPaKTHUIHO HEPO3ZYHHHUM y aOCOAIOTHOMY €TaHOAi. PO3YMHHMI y KOHIIEHTPOBaHIH
XAOPHUAHIN KHCAOTI i3 3HAYHUM €HAOTEPMIiUYHHM edeKToM. BomHuil po3yuH Mae
CAAOKOKHCAY PEakKILio.

* _ g Oamomy eunadky koediuienm posuuHHoCMi OaHO He Onsi 6e3godHoi coni, a came Oas
Kpucmanoziopamy.

TeopeTHYHi BimomocTi:

[Tpocra mepekpucraaizallis (HaBiTh OaraTokpaTHa) He HO3BOASE TO30aBUTHUCH
Bi OJOMIIIOK CHOAYK PepyMy, TOMY 3aCTOCOBYIOTH XiMiYHE OYHUIIEHHS, K€ IIOAGTaE
y mepeBeneHHi coaeit Pepymy(ll) y Maropo3duMHHI OCHOBHiI COAi ab0 TigpOKCHL
depymy (III). [daHuit nporec MOXKAUBHUU OCKIABKH PO3YHUHHICTD TiAPOKCUILY
depymy(Ill) (AP = 3,2-10°%) € 3HAYHO MEHIIOK 3a PO3YMHHICTH TiAPOKCHIY
Kynpymy (II) (AP = 2,2:10°), tomy HaBiTe npu criBBiguomrenni Cu:Fe 6An3pKo

10'°:1, mepiuuMm ocamxkyBatuck Oyae Fe(OH) 4 Hlast mepeBenieHHs CIIoAYK Pepymy (I1)

y crnoayku Pepymy(lll) BUKOPHUCTOBYIOTH PO3YHUH TipPOr€H IMEPOKCUAY, a [OAd
ocaskenHs Fe(OH), 3acToCOBYIOTE PO3UMH HATPIN MAPOKCUAY:



Fe?" + HO, +2H" = Fe’* + H,O
Fe’* + 30H = Fe(OH),|

BuxoHaHHS poboTH

1. 3BaxkyroTh Ha Tepe3ax 0Au3bKO 20 I MiTHOTO KYyIIOPOCY (3 TOYHICTIO 40
0,01 1).

2. 3Baxk€HUM MimHHN Kyropoc po3uuHsATb y 100 cm® marpitoi mo 50-60°C
IHUCTUABOBAHOI BOIH.

3. 1o yTBOPEHOro PO34YHHy moAarTh 1-1,5 cm® 3%-ro po3uuHy rigporeH
IIEPOKCUAY 1 HEPEMIIIYIOTb.

4. HomaroTs mo po3uuHy 2 cm® 10%-ro po3uMHy HATpii Trigpokcumy i
HarpiBamThb 10 KUITIHHS.

S. Po3yuH KUII'ATATH HOpoTaroM 2-3 XBHAUH 1 (DIABTPYIOTH TrapdyuM Ha
BopoHIli Broxuepa.

6. BindiapTpoBaHNl PO3YHUH Y CKASHII CTaBASIOTH Ha KUIIAGYY BOJASHY OaHIO
1 yac Bif yacy IIepeMilIyiodu BUIIAPIOIOTH [0 ITOIBU IOMITHOI KPUCTAAIYHOI KOPKHU.

7. BMICT CKASHKHU OXOAOMKYIOTh: CIIOYATKy IIOCTYIIOBO, a IHOTIM y BOAl 3
AaponmoM. Kpucraau, 1110 yTBOPHUAUCH BiAmiAdiOTh (PiABTPYBaHHAM 1 CyllaTh Ha
IIOBITP1 IPOTATOM FOAUHU.**

8. Kpucrasu 3BaxXyloTh i BHU3HAYAIOTh BUXi[ MNPOAYKTY, a TaAKOXK BTpPaTHU
KYIIPyM CyAbaTy IIpU IepeKpUucTaaizartii.

** — dna odeprkarHsa OyYysKe HUCMO20 Npenapamy 00ep>KaHi KpUCmaiu nepeKpucmanisosyoms

3 2apauo20 po3UUHY we 08iul; HazpiearmMb 00epKAHUL npodykm npomszom 0obu npu 110°C —
ymeopioembest CuSO,"H O, skuil nomim eumpumyroms 00 cmanoi macu (npomseom 1-2 0i6) y

erxcurxamopi 3 13%-m pozuurHom cysiechamHoi Kuciomu.



II vacmuna. ITepexpucmanizayin mexHiuHo020 3aNi3H020 KYnopocy
BaacTHBOCTiI BHXiZTHHX PE4YOBHH:
3aai3Huii Kymopoc — OAaKUTHO-3€A€Hi KpucTasu. PosuwmnHuii y Bomi. [Ipm
30epiraHHi Ha IOBITPi 3a KIMHATHOI TeMIIEpaTypH IIOCTYIIOBO BUBITPIOETHCS i
OKHCHIOETBHCS Ha IIOBEPXHi, 3 YTBOPEHHSM OCHOBHUX coaeirt Pepymy(Ill) xkoBTOrO
KOABOPY. B 3aaeKHOCTI Bi MapKH Ta COPTY 3aAi3HHM KyIIOpOC MICTUTH HE MEHIIIE
HixK 47-53 % FeSO ,» HEPO3YHMHHHUX y Boai momiinok He Oiapmie 0,2-1%, BiabHOL

cyabaTHoi KucaoTu He Oiabinne 0,3-1 % (T'OCT 6981-94).

BAacTHBOCTI IPOAYKTY CHHTE3Y
Pepym (II) cyapdar renrarigpar (FeSO,-7H O, M = 278,03 r/moap) -

MOHOKAIHHI CKoOIlleHI mpusmu, p = 1,895-1,898 r/cm>®. AGCOAIOTHO BiABHHN Bif
nomimok Fe® mpemapar mae OAaKUTHHM KOAIp, y iHIIOMYy BHIIAAKY — CBIiTAO-
3eacHHM. Ha MOBITPI IOCTYIIOBO BUBITPIOETBCS 1 YaCTKOBO OKHCHIOETBCH; IIPHU
73°C Koaip 3MiHIOETBCS Ha 0iamii, a mnpu 64°C mnaaBUTBCA y BAacHIiH
KpHUCTaAi3aliiiHiii BOAl 1 YacTKOBO BiAIleIiAlo€ Boxay. llpu Temmepatypax BHILE
300°C T1IOBHICTIO 3HEBOIHIOETBCH 1 PO3KAQOAETHCSI 3 BHUIOIAEHHAM OKCHUIIIB
Cyabdypy. [Nobpe pozumunmit y Bomi (k°= 0,288; k*° = 0,48; k *° = 1,01; k* =

0,683)* i rairepoai, OpakTUYHO HEPO3UYMHHUHN y MeETaHOAl Ta eTaHoal. BogHuii
PO3YHH Ma€e CAAOKOKHCAY PEaKIIio i ITPH CTOSHHI Ha ITOBITPi BUIIASE KOBTHUH Oca
OCHOBHUX COA€lM nepeBazkHo Pepymy (III).

* _ g Odamnomy eunadry woegiyienm posuunHocmi Oano He Ons 6e3800HOi comi, a came Ons
Kpucmanoziopamy.

TeopeTHYHi BimomocTi:

HaibiABIII MOIIMPEHOO NOMIIIIKOIO V 3aAi3HOMY Kyriopoci € onu Fe®'. [las ix
BHIAAEHHS, a TaKOXK JAS BUJAACHHS MOXKAWBHUX JOMIIIIOK MEHI aKTHUBHHUX METAAIB,
y SKOCT1 BIJHOBHHKA BHKOPHCTOBYIOTH METAAEBE 3aAi30 y KHCAOMY CEPEIOBHILI,
MaKCHMaABHO OOMEIKUBIIIH OCTYII KUCHIO.

2Fe’" + Fe = 3Fe*

[HITI MOXKAMBI JOMIIIKU (CIIOAYKH As, Sn TOIIIO) MOXKHAa yCYHYTH HaCHU4YyIO4YH
KHcauk po3uuH (pH<3,5) cipkoBomHeM — y Takux ymMoBax FeS He yTBOprOeThCs, ane
BUIIQIAIOTh B 0Ca[ CyAb(iN BHUIE3TaIaHUX €AEMEHTIB.

BuxoHaHHS poboTH

1. 3BaxyoTh Ha Tepedax 0AM3bKO 20 I' 3aAi3HOTO KYHIOPOCY (3 TOYHICTIO 0
0,01 ).

2. 3BaxkeHU# 3aAi3HHM Kyrnopoc po3uuHsaoTh y 30-35 cMm® Harpitoi Ha
BoasHiN 6aHi o S5S0-60°C OHMCTHABOBAHOI BOAM, IO 3HAXOOUTHCS Yy KOADi, AKy
MOXKHA IIIABHO 3aKPUTH KOPKOM i 3araabHUM 06'eM s1KOi He mepeBHIiye 50 cm®.

3. 1o yTBOpPEHOro PO34YUHY AOMAAIOTH II0 KpanAuHaMm 2M po3duH cyabgaTHOI
KHCAOTH, IIEPEMIIIYIOYH 1 IepeBipgodd pH po3YHHY — CKASHOIO ITAAUYKOIO, KOO
3AIMCHIOIOTH IIEpeMillTlyBaHHS, HAHOCATH KpPaIllAMHY Ha Iamip 3MOYEHUH PO3YHHOM
KOHIO 4YepBOHOTO abo OpoMdeHOAOBOro CHHBOro. [logaBaHHS  KHCAOTH
IPUIIUHAIOTH, KOAU JaHi iIHAUKATOPU ITOKaXKyTh KUCAY PEaKIILiio.



4. JomaroThb mo yrBopeHoro po3uuHy 0,3-0,5 r IOpoILKYy MeTaAeBOTO 3aaisa,
MIITHO 3aKpPHUBaIOTh KOAOy KOpPKOM (0azkaHo, 1100 y K0oAGi Maiizke He 3aAHIIHAOCH
BIABHOTO HPOCTOPY, 3aHHATOrO IOBITPsAM) i BHUTPHUMYIOTH Ha BOAGHIN OaHi mpu
40°C mpoTdaroM roayHH, 4ac Bifl 4acy MEpPEMIIIyIoYd PO34YHH, aA€ HE BiAKPUBAOYU
KOpKa.

5. Kopk BimKpuBaroTh i BUMNAPIOIOTH PO3YMH Ha BoxgHid Oani (80-85°C) mo
HOSIBU MAPiOHUX KPHUCTAAHUKIB. IlicAsd IIbOTO KOAOy 3HOBY 3aKPHUBAaIOTh KOPKOM i
EePEMIUTYIOTh PO3YHH Yy CepenuHi 5-7 XBUAWH, IiCAS YOTO MIBUAKO (PIABTPYIOTH
ilme rapgyuii po3YWH Ha BOPOHII BloxHepa, a KoaOy, y 9Kifi BiH 3HaxXoouBCH,
IIBUJAKO MUIOTb.

6. BindiarTpoBaHUE PO3YHH IMIBHAKO IIEPEHOCATH y BHMHUTY KOAODy,
3aKpUBalOTh ii KOPKOM 1 CTaBAGIOTH y XOAOQUABHUK, abo0 3aAUIIAlOTh ¥
OPUMIILIEeHHI 3 TeMIiepaTyporo He Buille 18°C Ha mo0y.

7. Yepe3s moOy KpuCTaAu, IO BUIIAAW Bia(iABTPOBYIOTH, IIPOMHBAIOTHL HAa
PIABTPI HEBEAMKOIO KIABKICTIO €TAHOAY i CyllaTh IPU KiMHaTHIi# TeMmepaTrypi o
3HUKHEHHS 3allaxy CIUPTY.

8. Kpucraam 3BaxylOTh 1 BH3HA4alOTh BUXi[ NPOAYKTY, a TaKOXK BTpaTH
depym(Il) cyapdarty npu nepekpucTaasizartii.

InenTHdikania i nepeBipka AKOCTI NPOAYKTY

[ekiAnbKa KpPHCTAAHKIB IIOMIIIAIOTHL Yy MIPOOIpKYy, 3aKpUBAIOTh KOPKOM i
obepeskHO HarpiBamTh Ha BoagHiM 0OaHi mgo 64-70°C. Kpucrasau ITOBHHHI
PO3MAAGBUTHCH Y IIPO30PY OAAKHUTHO-3€ACHY PiAUHY.

[lekiAbKa KPHUCTAAMKIB IIPOAYKTY IIOMIIIAIOTH Y MPOBIpKy, moAaiTh 2-3 cM®
JOUCTHUABOBAHOI BOAM i IIIBHAKO IIEPEMIIIYIOTH (aae He 300BTYIOTH) OO iX ITOBHOTIO
po3unHeHHd. [0 YTBOPEHOI'0 PO3YHHY A0MAI0Th 1-2 KpanAWHH PO3YUHY Kaaiil abo
aMoOHi# TiomiaHaTty. 3a HagBHocTi gomimiok Pepymy(Ill) cycmenzis y mpobpiri
3a0apPBAIOETHCH Y JKOBTUH ab0 CBITAO-4€PBOHHUH KOAIp.



