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B xoxi poOoTH HaMH CHHTE30BaHO 1 JOCIHIIKEHO (Pi3MKO-XIMiUHI BIACTHBOCTI OKCIETHIHOBAHHX aMiHOBMiCHHUX
noxigHux (ochopHOi KUCIOTH 3 METOI0 3a0e3MeueHHS MOXKIMBOCTI IMOJATBLIOTO BIPOBA/LKEHHS iX B SIKOCTI
KOMITOHEHTIB 3MallyBalbHO-0X0N0KyIounx pinue (30P). BuBueHo BIacTHBOCTI CHHTE30BaHMX NPOIYKTIB, a caMme,
X BIJHOLICHHS N0 IHAYCTPiaJIbHUX Ta €MYJIBIOBAaHMX MAacTWJI, PO3YHHHICTH y BOJI, iX MiHOYTBOPIOIOUY 31aTHICTb,
KOpO3iiiHy arpecuBHicTh. OKCieTHIbOBaHI aMiHOBMICHI MOXiZHI (ocOpHOT KHCIOTH OOpEe PO3UMHSIOTHECS B BOII,
CYMIILIAIOTBCS 3 €MYJIbrOBaHUMHM MACTWJIAaMH 1 NPAaKTUYHO HE CyMIIAIOThCS 3 iHIYCTpialbHUM MAacTHIOM. Bonu
BOJIOZIIOTH Jy)K€ HHU3bKOI CTIHKICTIO MiHH, LIO O3BOJSIE BUKIOUHTH X i3 ckiaxy 30P, B skiii MOXyTh OyTH
BHKOPUCTaHI CHHTE30BaHI MPOIYKTH, aHTHUITIHHI NPUCAIKH, KPIM TOTO caMi MOXYTh OyTH BHKOPHCTaHI SK OCHOBa
3MallyBaJIbHO-0XO0JIOKYIOUOTr0 TeXHooriuHoro cepeosuima (30TC).
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Beryn

[ponecu 00poOKHI MeTaliB pizaHHIM
XapaKTepU3YIOThCA PISHOMAHITHICTIO YMOB, 3yMOBJICHUX
OOMIMPHOI0 HOMEHKIIATYpOI0 0OpPOOIIIOBAHNX MaTepialiB,
crnenr(iKO0  KOHKPETHHX  OIepalliii, macirrabamu
BUpOOHHMITBA.  ToMy  3MallyBaJbHO-OXOJOKYIOUi
pimuan  (30P) 1 meTtogm IX 3acTOCyBaHHA BHCOKO
eeKkTUBHI 1151 OfHIET TpynK 0OpoOIIOBaHMX MaTepialiB
i omepauidd, MOXyTb OyTH Majo e(QEeKTUBHUMH IS
IHIIMX MaTepialiB i onepailiid, a BOJAHOYAC 3AIHCHIOBATH 1
LIK|JUIMBY Ji10 Ha IIPOLEC pi3aHHs 1 CTIMKICTh phKydoro
iHcTpyMeHTy. HaBiTh mpu 00poOui omHOTrO i TOro
MaTepiany B 3aJIeKHOCTI BiJI €IEMEHTIB peXXUMy pi3aHHS,
XapakTepy orepariii i 3aCTOCOBYBaHOTO
IHCTpYMEHTAIIFHOTO MaTepiany e(eKTHBHICTh pi3HUX
30P 3MiHIOETECS 1 MOKE OyTH IPOTHUIIEKHOIO.

3MaiyBajibHa, OXOJIOJDKyHoYa 1  Muroya il
koMrioHeHTiB 30P mposBIsAIOTECS TpU MOMAAaHHI iX B
30HY 00pOOKH MeTay.

3MaiyBajibHa st 3yMOBJICHA 3JIaTHICTIO
3MalllyBaJbHO-0XO0JIOJDKYIOUOTO Cepe/IOBUINA BCTYIIATH B
XiMigHy 1 (QI3MKO-XIMIYHY B3a€EMOJII0 3 aKTHBHHUMH
MTOBEPXHSMH, YTBOPIOBATH Ha HUX 3MAIlyBaIbHI IIIiBKH.
e mepemkomkae KOHTaKTy MeTaly 3 METAJIOM,
3a0e3medye BiIbHE KOB3aHHS CTPYXKKH 10 IHCTPYMEHTY i
3HIKYE TeTUTOBHAUTEHHS. OXONMOMKYIOYa MIisl MOJIATAE B
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BiIBOAI TeIja BiJA HArpiTUX KOHTaKTHHUX TIOBEPXOHBb
PLKYJOro iHCTPYMEHTY 1 CTPYKKH. 3a paXyHOK BiTBOIY
TeIJla 3HIWKYEThCS TeMieparypa pizaHHa. CrilikicTh
IHCTpYMEHTY 30ULIBLIYETBCS, 110 Ja€ MOXIIHMBICTh
30UIBIIMTH IIBUIKICTh pi3aHHS IpH JaHid CTIMKOCTI
iHCTpyMeHTYy [1].

Mutoua fisi monisirae B BIMHBaHHI 13 30HU pi3aHHS
CTPYKKM 1 YacTHHOK 3HOCY IHCTpyMeHTy. Muroui
BractuBocTi 30P MaioTh BeNWKHWH BIUTMB Ha SKICTh
00po6IIIOBaHOT TOBEPXHI.

[Ipr mexanigHi 00poOLiI MeTaliB MarTh Micle
BeNHKi gedopmariii i yTBOPIOIOTECS HOBI IOBEPXHi, TOMY

HAa MIOHICT METaliB MamTh BIUIMB  Je(EKTH
KPUCTATIYHOI CTPYKTYpH TBEpPAOTO Tila, a TaKOX
PO3KJIMHIOIOYHMHA  THUCK  MOJIGKYJISIPHHX  IIapiB B

MikpoTpimmHax [2]. ¥V 3B’a3ky 3 uum Mexasizm aii 30P
PO3IIISIIAETECS 3 BpPaxyBaHHSAM  MEXaHO-XIMIYHHX
peakuiii [3]. IIpn MexaHO-XIMIYHUX DPEAKIiIX MOXIIHBE
YTBOPEHHSl BUIBHHMX paJuKalIiB 1 aTOMIB MeTaiy, SKi
B3a€EMOJIIOTH 3 KHCHEM, YTBOPIOIOYM OKCHIM abo
IHIIIIIOIOTh JIAHIIOTOBI peakiii 3 YTBOPEHHSIM 3aXHCHUX
TUTiBOK [4].

Haii6inpIinM TOIIUPEHHSM KOPHCTYETBCS TEOpist
3MmamnryBaigbHOI XimigHOoi naii 30P. B mpomeci pi3anHs
aKTHBHI B XIMIYHOMY BIJIHOIICHHI TMOBEPXHI pi3us i
CTPYXKKH  BCTYIAalOTh B  XIMIYHY B3aeMoOJil0 3
komrioHeHTaMH 30P 3 yTBOpEHHSM 3aXHCHHUX IUIIBOK,
eKpaHyl4MX CWIM ajre3ii MDK IOBEpXHSAMH, UIO
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TPYThCS, SMEHIIYIOUH 3HOITYBaHHS iHCTpyMeHTY [5]. Bei
Teopii He cymepeyarb OJHA OXHIH 1 KOXHHH 3
PO3TIIHYTHX €(PEeKTiB MPOSABIAIOTH cebe B THX, UM 1HIINX
ymoBax Tepti. [IpoTe, eanHOi Bceoxorumoo4oi Teopil aii
30P Hemae. Ilpy NIIBUIIEHWMX MIBUIKOCTSX pPi3aHHS
(binbure 30 M/XB) CTIMKICTH IHCTPYMEHTY 3B'si3aHa 3
MoAM(DIKyBaHHSIM IOBEPXOHb TEPTS 32  PaxyHOK
YTBOPEHHS 3aXMCHMUX IUIBOK. B 1mux  ymoBax
3MalllyBajJbHI BJIACTHBOCTI BU3HAYAIOTHCS BUKIFOYHO
xiMigyHoro aktuBHicTI0O 30OP 1o BigHOIIEHHIO J0
moBepxHI Metany [6]. MexaHi3M YTBOpEHHS 3aXHCHHX
IUTIBOK ~ MaJl0 BHBYCHHH. PaxyroTb, 1m0 BOHH
CKJIaalOThCs 3 OKCHAIB, xyopumiB, docdimis. Ckuan
IUIIBOK BU3HAYAETBHCSA SK XIMIYHAM CKJIQJoOM, TakK
yMOBaMH pi3aHHsi MeTaniB. B ocHoBi 3actocyBantst 30P
TIEKUTD (izuko-ximMiuHa B3a€EMO/Iis AKTUBHUX
komrtoHeHTiB 30P 3 moBepxHero merany. 30P noBunHHa
BOJIOZITH BHCOKOIO IPOHUKAIOUOI0 1 peakUiifHOo
3JIATHICTIO 10 BIJHOIIEHHIO O 0OpOOIJIIOBAaHOTO METally
[7].

B ocraHHi pokm Bce OUIBIIOrO TOIIMPEHHS
HaOyBarOTh BOJO3MIIITYBaHi 3MaIlyBaIbHO-0XOJIOKYIOUi
piivHM HaBiAMiHY Big MacmgHuX. lle 3yMmoBieHO
MOKpAIIeHUM TEIIOBIIBOOM B BUMAnKy BomHHX 30P,
o 3abe3neuye iM ps mepesar [§].

3a  ¢isuko-ximMiuauMu  BractuBocTsmu  30TC
MPOTHO3YBAaTH X TEXHOJOTiYHI BJIACTUBOCTI IyXKe
BAXKO, TaK sIK /i 30BHIIIHBOTO CEPEJOBHUILA NpPHU
pi3aHHsi BifgOyBaeTbcsi B cHEUU(IYHMX yMOBax, a
(isMyHe MOJICNIOBAHHSA MPOIECIB, IO MPH I[HOMY
BiZI0yBalOTHCs, HA JAHWI Yac MIPaKTUYHO HE 3/iiICHEHHE.

[Ipn 06pobui BakkOOOPOOIIOBAaHMX MarepialiB Ta
MIPOBEICHHI omeparlii, e BUIIMAEThCA 3HAYHA KiTBKICTh
TeIUla, HAWOLTBII eQeKTHBHI XIMi4HI 3MallyBajbHi
IUIIBKM, YTBOPIOBAaHI Ha KOHTAKTYIOUMX IOBEPXHIX
€IIEMEHTOBMICHIMH  CHOJTYKaMH, BTOMY YHCT 1
(hochopoBMiCHUMH, SKI BBOAATHCS B CKJIAJ KOMIIO3MIIIT
30P B gKOCTI aHTH3HOCHUX 1 aHTH3AAUPHUX IMPHUCAIOK.
MexaHi3M aHTU3aAUPHOI 1ii (pochopopraHiuHUX CHOTYK
IPYHTYETbCSL Ha yTBOpeHHI ¢ocdiniB MeraymiB Ha
MOBEPXHAX, IO TPYThCS IPH BHUCOKHUX TEMIIEpaTypax.
Bzaemopist Mk MetanoMm i pocopHEME crioTyKamu Ipu
PI3HHX TeMIeparypax eKCIIEpUMEHTAIbHO MiTBEpDKEHA
3 JIOHOMOTOK pajioakTHBHOro izortomy ~-P. docdinu
METaliB MOXYTh YTBOPIOBAaTH 3 METaJOM EBTEKTHYHI
cyMimr, SKi  MOXYTh Yy  BHUDOI  PO3IDIABY
pO3MaIllyBaTHCh 110 MOBEpXHI 3aBISKH iX HHU3BKHM
TeMIepaTypaM IDIaBICHHS i I€f0 BUCOKOTO MATOMOTO
THCKY, CTBOPIOBAHOTO B JIOKaJbHUX  MIKpO30HAX
(dpakmiitHol B3aeMoii, 1 BHPIBHIOBATH MOBepxHO. lle
edekt Tak 3BaHOI "monipyrovoi” aii ¢pochopopraHiuHEX
NPOTU3aJUPHUX  TMPUCAIOK.  BCTaHOBIEHO  TakKoX
NPUCYTHICTh METaJIYHUX coyiel ocdopHOi kucnory 1 il
HernoBHUX eQipiB 1 KUCIUX opraHiyHuX (ocdiHiB, YoMy
CIpHsie OKHCIEHHS Macia 1 KaTaJliTHYHWH BIUIUB
MOBEpXHI MeTany, o oromoerses [1]. o uwmcma
MEPCIEKTHBHUX (POCPOPOBMICHUX TMPHUCAIOK BiTHOCITH
OpraHivyfi cronyku QochopHoi KuciaoTH. BmactuBocTi
edipiB GpochOpHOT KHCIOTH B 3HAYHIN Mipi 3aJICKUTH Bi
HPUPOAN TIIPOKCHUIHOTO KOMIIOHEHTY. BOHM MOXyTh
3MIHIOBAaTUCh  BIJl  1JICAUIBHOTEKYYHUX  PIJUH  JIO
BUCOKOIUIABKMX TBEPJAMX PEYOBHH B 3aJI©KHOCTI BiJ
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Ty eQipy, CAMETPUIHOCTI CTPYKTYPH 1 MOJEKYIISIPHOL
Macu. s cxiaagaux  edipiB  GochOopHOi  KHUCIOTH
CIIOCTEPITaeThCs 3aKOHOMIPHICTb: 3HIDKEHHS
CUMETPHYHOCTI MOJEKYyIH (PO3TalyXeHHS alKUIBHOTO
spa) BeAe 0 MiJBHUINCHHS B'SI3KOCTI 1 TEMIEpaTypH
3aCTUTaHHS 1 HEraTHBHO BIUIMBAE Ha  B'I3KICHO-
TemrepaTypHi  xapakrepuctuku [9].  Tigponitinuna
CTaOUIBHICTD 3aJIEKHUTh B CTPYKTYPH 1 MOJIEKYJISIPHOT
Macd UMM JOBIIHIA JIAHIIOT, THM BHIIA [iIPOJITHYHA
3patHicTh. [IpoTe anst Bukopucranus edipis docdopHoi
KHCJIOTH B SKOCTi 3MallyBallbHUX PiAMH iX TiAPOTITHYHA
CTaOLTBHICT TOCTATHS U MPAKTUYHUX 3aBJaHb.

Edipu  dochopHOi  KucmOoTH,  HEHTpasi3oBaHi
PI3HHMH a30TOBMICHUMH CIIOJyKaMH PEKOMEHAYIOTHCS B
SIKOCT1 aHTUKOPO3IMHUX MPUCAA0K 10 MiHEPATLHUX OJIUB
[10]. Ane TepMiuHMI pO3KJIQA 3aBXAW BeIE O
yTBOpeHHsT (HochOpHOT KUCIOTH YM HEMOBHUX ii edipiB,
0 CTBOPIOE  HeOe3meky Kopo3il, 0COOJUBO B
NPUCYTHOCTI Mifi 1 11 cruiaBiB. 3 iHIIOI CTOPOHH, aMiHHI
COJIi IEPBUHHUX 1 BTOpUHHUX (ocdaTiB € eeKTHBHUMHU
iHribitopamn koposii. Kpim mporo edipu docdopnoi
KHCJIOTH MOXKYTh BHIOAIATH OpYA i3 CHCTEMH B SIKild BOHH
3acTOCOBYIOThCs. DochaT MatOTh BUCOKY 3MaIlyBaIbHY
3IATHICTB, OCOOJIMBO CTAJIBHUX Map TEPTs. 3ManlyBalbHA
3matHicTh edipiB ochopHOi KMCIO0TH A00Ope Bimoma i
IIMPOKO BU3HAaHA. binmpmiicte edipiB mporo  psAmy
JIOCTaTHBO CTaOLIBHI uIA TOro, mob ix MoxHa OyIo
BUKOPHCTOBYBAaTH B SIKOCTI OCHOBHOTO KOMIIOHEHTA
CHUHTETHYHOI 3MalllyBaJbHOI pE4YOBMHU. B  skocti
AQHTHOKHUCIIIOBAILHUX MPHCAIOK 10 Macej MOXYTh OyTH
BUKOPHCTaHI CIIONYKH, IO MICTSTH OJHOYAcCHO a3oT i
tocdop [6]. Criiikicts 1o okucienns edipis pochopHoi
KHCJIOTH BHCOKAa 1 BWINA HIX B MiHEPaJbHHUX OJIMBaX.
Edipu dhocdopHOi KHCTOTH BiAPIZHAIOTHCS MPEKPACHOO
BOTHETPUBKICTIO 1 MEpeBaXalOTb B IHOMY BiJTHOIICHHI
MiHepallbHI ONMBU ONM3bKOi B'si3kocTi. Ha mpaxTuii
HIMPOKO BUKOPHCTOBYIOTHCS (POCHOPOBMICHI CHOITYKH —
coxi i edipu dochopHoi kucioru [7], o 0O0yMOBIEHO
MPOCTOTOI0 IX OTPUMaHHS 1 MAaJOK TOKCHYHICTIO 3
HILIOT. JlaGopaTopHy OLIIHKY 3MallyBaJIbHUX
BJIACTUBOCTEH MPOBOIMIN JJISI MOICIbHUX KOMITO3HUIIIH
30TC HacTynHOro cKJafay:

- ocopoBmicHa mpucagka B nepepaxyHky Ha (ochop
—1,25mac%;

- CHHTeTHYHA cKiagHoedipHa mpucanaka (edipu riaikomei
1 KapOOHOBHX KHCIOT) — 25-35%);

- cynbonaTHHi emyabrarop — 10-15%;

- tpuetaHonamin (pH 6%-1 BopHOI emyibcii OJHM3bKO
8,4);

- HadroBe mactio (tuny U-20A) — 10-20%.

Taki MOJENBbHI KOMIIO3MII ONM3bKI 10 THX, SKI
BUKopHcToBYylOoThCs Ha mpaktuii 30TC i 3abe3neuyoTh
rapHi aHTU(QPUKINHHI BIACTUBOCTI MO BiJHOIICHHIO IO
YOpPHHUX 1 KOJNBbOpoBHX MeTaniB. OCHOBHA BiJIMIHHICTB
MiX MOJCIBPHAMHU KOMITO3UIIISIMH ToJisiraia B OYIOBi
thocdopormicroi mpucaaku [11]. Pesynpratén mokasamnm,
o aMiHO-aMinHi MuiIa (GocGOpHOI KUCIOTH BOJOMIIOTH
OimbIll BHCOKMMH 3MAlllyBalbHUMHU BJACTHBOCTSIMH B
MOPiBHIHHI 3 11 €TOKCIaIKia 3aMiIlICHUMH MTOX1THUMH.

TTosmieTHICHITIKOII Ta NPUCAIKM Ha X OCHOBI €
BUCOKOC(EKTHBHMMHU  momiMepBmicaumu  30P,  11e
JIOBEJICHO B PE3yJIbTAaTi JOCIIIKEHb, 10 HPOBOIIIUCH
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ramy3eBol0 J1abopaTopi€l0 MEXaHOXIMIYHOT 00pOoOKH
MetaniB JIpBiBCBKOTO moOmiTeXHIYHOTO iHCTUTYTY [12].
[Monimepu, mo BxoaaTh 10 ckiaxy 30P, ancopOyrounch
Ha METaJIi TiJ Ji€l0 BHCOKOI TeMIIepaTypH i MeXaHI9HUX
HAMpyT, MATAITHCS MEXaHO- 1 TepMmozecTpykiti. [Ipu
LBOMY YTBOPIOIOThCS BHUCOKOAKTHBHI YIIAMKH
MaKpPOMOJICKYJI, IO BOJOIIOTh BHCOKOK XIMiYHOIO
aKTUBHICTIO 1 37aTHI  XIMIYHO  B3a€EMOIIATH 3
00pOoOIIIOBaHMM MaTepialloM, 3HWKYIOUH PiBEHb BUIBHOT
TIOBEPXHEBOI CEHEprii, MOJErmyoYn Ipolecn Horo
nedopmarlii 1 pyiHyBaHHSA. SIK IOKa3ye MPaKTHKA, OTHIM
i3 HaHOUTPII BXWMBAaHUMH B JaHi Tamy3i €
nomiankinennmikom. TTomirmikon, 0Co0IMBO MOJieTHIEH
1 moJinpormiyieH, 1X CHiBHOJIIMEpH, TX MPOCTi 1 CKIIAIHI
edipu pI3HMX KHUCJIOT MAalOTh BEJIWKE 3HAYCHHS sl
OTPUMAaHHS CIEliabHUX 3MallyBaJbHUX Marepiaiis,
rajJbMiBHUX PiIuH, rigpasmiyaux piavH i 30P no psany
IIPUYUH!

- P 3MIIIYBaHHS 3 BOJAOK YM IHIIMMH KOMIIOHEHTaMH
BOHH MPAKTUYHO HE3aHMHUCTI;

-3aBOSKH BMICTY aTOMIB KHCHIO BOHH BOJIOJIIOTH
KpaIlol0 PO3YHMHIOIOYOI0 3/aTHICTIO B TOpPIBHAHHI 3
BYTJICBOTHIMH.

lrpockomiyHa mprpo/a MOMITTIKOMIB 3aJI€KHUTh Bif
BMmicty OH-rpyn. BoHa 3HMKY€eTbCs IO Mipi 301IbIIICHHS
MOJIEKYJISIpHOT MacH 1 yncia eipHuX 3B'3KiB.

Po3unHHICTH y BOII 3MEHIIYEThCA B TakKild ke
3aJI@KHOCTI, @ TAaKOX 3 IIJBUILEHHSIM TEMIIEpaTypu
TOMY, II0 YUCIIO BOJHEBHX 3B'S3KIB aTOMIB KHCHIO, SKi
BXOJSITh JI0 CKiany edipHOi rpymu, 3HIKYETBCS TpPHU
MiABUIIEHHI TemIepaTypu. YHCTI TOJeTHIICHIIIIKOI
JIETKO PO3YMHSIOTHCS B BOAI. MOJEKYJsIpHY Macy
MONIIETHJICHIIIIKOIB ~ PEerylmIol0Th B Tporeci  IX
orpuMaHHs. [lpW BHUKOPHCTaHHI TONIETHUICHTIKONIB B
SKOCTI MOTOPDHHX Maceld IX BHCOKa pO3YHHIOKYA
3MATHICT TOTEPEeIKy€e YTBOPEHHS BiIKIaIeHb 3a
PaXyHOK DO3YMHEHHS B HHUX YTBOPEHHX OCaliB, ajie
MOXK€  TPH3BOOUTH 1O  pyHHYBaHHA  IUIacTMac,
€J1acTOMEpIB 1 JJakopapOOBUX MOKPUTH. 3MIIIYBaHICTh 3
BOJOI0 Ma€ BEJIMKE 3HAueHHs, OCOOJMBO  TpU
BUKOPHCTaHHI TOJieTWIeHrIiKkoniB B skocti  30P,
rigpaBmiyHuX piguH. [loMieTHICHIITIKOi-BOCKOIIOIIOHI
TBEpAl PEUOBMHM, 32 BUHATKOM HH3BKOMOJEKYJISIPHUX
MIPEACTaBHUKIB, SK INPaBWJIO, HE NPWAATHI B SKOCTI
piokux 3mamryBanbHuUX pewoBuH [10]. Tlomirmikosi
SIBJIAIOTHCS NPEKPaCHUMH 3MalyBajJbHO-
OXOJIOJDKYBAJIFHUMH PIIHAMHU U MeTanooOopoOku. B
OUX Maciax IOEAHYIOTHCS 3MILIyBaHICTh 3 BOZOKIO B
Oyab-IKHUX CITIBBIJHOIIIEHHSIX, TiAPOTIITHIHA
CTaOULIBHICTh HE3AJICXKHO BiI SKOCTI 1 TBEPIOCTI BOIH,
no0pi  3Mallyroui  BJIACTHBOCTI 1  3a0e3meucHHS
3MOUYYBaHHS 1 BHCOKOI IPOHHMKAIOYOK 37aTHICTIO
BOJIHUX PO3YMHIB, HCIOHOTCHHICTh, HU3bKa TOKCUYHICTb,
BIJICYTHICTh KOpPO3ii{HOI arpecHMBHOCTI IO BiJHOIICHHIO
JI0 OLITBIIOCTI METAJIB.

PesynpraTn MOKa3au, 10 o CBOIM
BHCOKOTEMIIEPATYPHUM BIACTUBOCTSAM TIIONITIIIKONI HE
MTOCTYTIAIOTHCS IHIIAM piIWHAM, HaBIiTh THM, SIKi MICTSTB
[IPOTH3HOLIYBAIBHY NpHcaiKy. JIuiie MiHepaibHa 0JIMBa
B I[bOMY BIJIHOUICHHI, B HE3HAUHIi CTEINeHi nepeBa)kae
mostirgikoi [10].

Binbrricts

NPOTU3HOCHUX 1  NPUTH33aIUPHUX
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MPHUCAIOK € TigpOPOOHUMHU CIIONyKAMH 1 TOMY MOXYTb
BXOIHWTH B ckian jumie macagaux 30P abo emymscii,
mo obMmexye ix 3acrocyBaHHs. OmHaK 3a JOTIOMOIOIO
METOAYy  CTOKCUTIOBaHHS  (XIMIYHOTO  NPUBUBAHHA
BOJIOPO3YMHHMX TOICTUICHOBHUX JIAHIIIOTIB JIO iF0YO0i
OCHOBHU IIPHUCAJIKUM) MOXXKHA BBECTH B BOJHHUI PO3YMH
NPaKTHYHO OYZb-sIKYy XiMiuHY crionyky [13].

B nanmit wac 30P pns mpokarku mnoBepxHi (Ha
OCHOBI ~ MiHEpaJIBHMX  Macel) 4YacTo  3aMiHAIOTh
emysbroanuMu 30P 3 MeTOI0 HOHMKEHHS IIBHJIKOCTI
mpoKaTy i 30epekeHHs, B TOH )K€ Yac, BUCOKOI SKOCTi
MIPOKATy, MOIepePKEHHs HeOS3MEeKH OXKEXKi 1 SHIKCHHS
BuHocy 30P B armochepy. Emynbcii Ha oOcCHOBI
MiHEpaIbHUX Macesn 0e3 MPHCagoK HE OCSITaloTh PiBHS
eMyJbCii Ha OCHOBI MaJIbMOSAPOBOTO Macia IIo
BJIACTHBOCTSIX, X04a X 3MalllyBaJbHY 3/1aTHICTH MOXKHA
HOJIMIIATH J0/aBaHHSAM JKUPHHUX KHCIOT abo ix edipis,
SKI TiIBUIIYIOTh HECy4y 3/aTHICTh. TOMYy eMyJIbroBaHi
30P nmns mpokaTku MicTATh KpiM 0a3oBoro Macia,
AHIOHOAKTMBHI 4M HeioHHI emyibratopu (5-10%),
AKTHBHI KOMIIOHEHTH ()KUPHI KHCIIOTH, e]ipH >KUpHHX
KHACJIOT YH a’i(paTW4Hi CIIUPTH) i PO3UYUHHU IPOMOTOPIB,
9uM 3a0€3MeUyeThCcs BICOKA CTaOLIbHICTh KOHIICHTPATY
npu 30epiranni. B [14] 3amponoHOBaHO KOMITO3MIIIFO,
gKka Moxke Oytu Bukopucrana sk 30P mms mporecis
00poOKku MeTaliB, a00 SK podoYa piAWHA TiIPaBITIYHUAX
MEXaHi3MIiB, $Ka MICTUTh HAa()TEHOBI YM CHHTETHYHI
Mmacia abo TBepai nmapadiHu, TBEpAl KHUPH UM POCIHHHI
onii, sKI 3HAXOAATBCS Yy BUDIALL eMylbcii  abo
PO3YHMHEHH] B MOJIrIPOKCICIIONyKax
(TIOMieTHIIEHTTIKOITB, TIIIIEPUH, caXxapo3a Ta iHIn) abo B
iX BOJHMX pO34YMHAX B MpHCYTHOCTI OinkiB abo ITAP. B
sakocti [TAP MoXyTh OyTH BHKOPHCTaHi, HAIPUKIA,
aNKinOeH30CyIb(POHAT, AJK1TAMIHITONi e THIICHT JTIKOIIS
a6o  ankindeHUTOBHMA  edip  MONICTHICHIIIIKOJA.
Komnosumiss Moxke OyTH TPHUTOTOBIEHa Yy BHIIIAAL
piIIVHKM, TAcTH 4YM Teo 1 BUKopuctaHa sk 30P mms
METAJIOPLKYYNX MNUTIQYBaJIbHUX CTaHKIB, MPOKATHUX
craHiB. B Ham 4Yac po3mismalThCs YMOBH, WIO
3a0e3MeuyoTh MiZABHINCHHS J0BrosiyHocti 30P i
30epekeHHs1 IX TEXHOJOIiYHMX BiactuBocTed [15],
MPOBOJATHCS JIOCIIJDKEHHS, TOB'sI3aHI 3 MOKpAILCHHIM
BXKe BimoMux Boaopo3unHHUX 30P, mpumatHux I
BUKOPHCTaHHS NpU 0OpoOIl pi3aHHAM METaliB i IHIINX
MaTepialiB, MepepaxoBYIOTECS iX OCHOBHI IiepeBaru i
HENONIKM B  3aJeKHOCTI  BiI  Marepiamy, IO
BUKOpUCTOBYeThCS [16]. KpiMm Toro Ha ocHOBi edipiB
MOMiANKUICHTTIKOMIB 100yTO YnMaio cuHreTndHnx 30P,
SAKi BOJOMIIOTH JOCHUTh BHCOKHMH TEXHOJOT1YHUMH
XapaKTEepUCTUKAMH, a caMe, BOHH 301IbIIYIOTh KDUTHYHE
HaBaHTAXXCHHS 1 y3araJbHEHUI IIOKa3HUK 3HOLIYBaHHSI.

I. Meroauka eKCiepUMEHTY

1. CuHTe3 OKCIETHIIFOBAHMX aMIHOBMICHHX ITOXITHHX
(hochopHOT KMCIOTH MPOBOAUTHCS B JBI CTaIIi:

1.1. ®ocharyanns nomierwnenraikonis  (ITED)
opTo(hOCHOPHOIO KUCIOTORO.
1.2. Heiirpanizamis KHCIIUX ankindocdariB

aMiHaMH.
1.1. ®ocdarysanns [1ET" oprodochopHOO KUCIOTOIO.



CuHTe3 1 JOCITIHKEeHHS OKCIeTHIIHOBAHUX aMiHOBMICHUX HOXiTHUX opTodochopHOi...

[pouec ¢docdaryBanHs MIPOBOANTHCS B
YOTUPBOXTOPIii Koubi; o6'emom 1000 M1, ocHamieHiH
MEXaHIYHOIO MIIIIATTKOO, XOJOAUITHHUKOM,

TEPMOMETPOM, HArpiBAILHUM IIPHCTPOEM 1 HPUCTPOEM
JUTS TIPOTYBKHU PEaKIliitHOT MacH a30TOM.

B kon0y moMimjaroTh po3paxoBaHy —KIUIBKIiCTh
MOJIETHJICHTIIIKOIIO,  BKJIFOYAIOTh NEpEeMIITyBaHHSA i
npotsiroM  1-1,5rox  momaroTe po3paxoBaHy KiTBKICTB
dochoproi  kuciaotu. [lo 3aKiHUCHHIO IOJaBaHHS
KHCJIOTH BKIJIIOYAETHCS B POOOTY XONOAWIBHUK 1 4depes
peakuiiiHy Macy MpOTSIroM BCbOro Npoliecy erepudikaii
MPOIYCKAOTh a30T (ISl YHUKHEHHS OCMOJICHHS 1
MOTEMHIHHS IPOJYKTY).

[Ipu Temmneparypi 125-130°C nounHaeThCs BiAroHKa
napiB Boau. Ilapy BOIM MNPOXOIATH XOJIOIMIBHHK,
KOHJICHCYIOTBCSI 1 CTIKAIOTh B IpUiiMaY.

[pormec erepudikarii BemeTscs B atMochepi a3oTy
npu temmeparypi 170-180 °C mpotsirom 6-8 rox. [Tporec
BElEThCA M0 TPUIMHEHHS BHIUICHHA Bogu. llo
3aKiHYCHHIO BUAUICHHS BOJM HarpiBaHHS MPUIUHSIOTH 1

TOTOBHH  HAMIBIPOAYKT HAMpPaBISAIOTH HA  CTadilo
HeWTpanizanii.
[Ipouec erepudikamii 3 yTBOPEHHSIM  KHUCIHUX

ankiidocdatiB MpoTikae 3a peakiiero:
H(OCH,CH, ) OH+H,PO, —

H(OCH,CH,) OPO(OH, )+H,0

n=13,35,115.
1.2 Het#iTpamizauis kucnux ankindocdariB amiHamu.

HefiTpanizamnito mpoBOAATs B YOTHPHOXTOPIIH KOO,
o0'emom 500 MJI, OCHAILEHI MEXaHIYHOK MIIIAJIKOIO,
HarpiBJIbHUM HPUCTPOEM, TEPMOMETPOM, IPHCTPOEM
JUTA TIPOAYBKHU PEaKIliiiHOT MacH a30TOM.

HefiTpamizanito mpoBOAATe NpU TeMIeparypi, B
cepenubomy, 50-60 °C. Ilponmykr omnepauii 1, npu
MOCTIHHOMY TepeMilllyBaHHI 1 MpOMYyBLI peakuiidHol
MacHu a30TOM, OXOJIOJKYIOTh 10 Temmepatypu 50-60 °C.

[lo 3akiHUYEHHIO OXOJIOJDKEHHS TIPOJYBKY a30TOM
HPUIHHSIOTS.

[otim mpotsrom 1,5-2 rog mpu Temmeparypi 50-
60 °C  1omaroTh  PO3paxOBaHy  KUTBKICTH  aMiHYy.
Peakuiitny Macy mnepemimryrorh 30 XB, BigOHparOTh

nocsraeHHI pH = 7-7,5 HeWTpani3amiro MPUIUHSIIOTh.
Ilporiec  Heirpamizamii  kuciamx  aikiidocdaris
amiHaMK BiZIOYBa€ThCS 32 TAKMMH PEAKIISIMH:
H(OCHZCH2 )n OPO (OH)2 +2NH,CH,CH,OH —

H(OCH,CH, ) OP(O)(ONH,CH,CH,0H),
H(OCH,CH, ) OPO(OH), +2N(CH,CH,0H), -
H(OCH,CH, ), OP(O)(ONH (CH,CH,OH), )

JlocmimkeHHsT  BJIACTMBOCTEH  OKCICTHIIBOBaHHX
aMIHOMOXIHUX OpTOo(ochHOPHOT KHCIOTH TPOBOIATHCS
110 BU3HAYCHHIO HACTYITHUX MOKA3HUKIB (hi3UKO-XIMIUHOT
ouinku skocti (3rigno ['OCT 6243-75):  ¢izuunux
XapaKTEepPUCTHK (30BHILIHIN BUTTISI, 3alax, TEMIIEpPATypa
IUIaBJIEHHsT); KucnoTtHoro uucia; pH 1-%-ro pozunny;
PO3YMHHOCTI B BOJli; PO3YMHHICTD B IHAYCTpPiaJIbHOMY
MacTuili; eMynbryBanHs Macia B 10% BogHOMY po3umHi;
CYMiCHOCTI 3 eMYJIbrOBaHUMHU MaCTHIIAMH;
MHOYTBOPEHHS; KOPO3iifHOI arpecHBHOCTI; CyMiCHOCTI 3
AHTUKOPO3iMHUMHU  Jo00aBKamu;  CTaOIIBHOCTI  MPH
30epiranHi.

[TponykT BBaKa€ThCsi BUTPUMAHWUM BUIIPOOYBaHHS
NpU  BIACYTHOCTI BHIUIGHHX TBEPAMX PpEUOBHMH 1
YTBOPEHHS Pi3HUX PIJKKX IIapiB.

II. Pe3syabTaTu eKcliepuMeEHTy Ta IX
00roBOpeHHs

Byno cunaTe30BaHO 3-KUCI OKCieTHIIbOBaHI pocdarn
Ha ocHoOBI momietwmienriikoniB (ITET-13, ITEI-35, TIET -
115), i S5-meiiTpamizoBaHMX aMiHaMH OKCieTHILOBaHI
¢docharu Ha ocHOBI nosierunenriikoinis (ITET-13, TTET -

35, TIET-115).
docharyBaHHs MOJIICTUJICHTJIIKOJTIB
opTohOCPOpPHOIO  KHCIOTOW  MPOBOAWIM  3TIIHO

meToauky 1.1. XiMiuHI MOKA3HUKH 1 KIIBKOCTI BUX1IHUX
pedyoBUH, HEOOXimHI JuUId TNpoBeneHHs QocdaTyBaHHs
MOJTIETHIICHTJIIKOJIIB, IPE/ICTAaBIEHO B Tabmi 1.

B pesynbrari maHoro cuHTe3ly OylIO OTPHMAaHO TPH
KHCIHUX OKcieTmboBaHUX (ocaru Ha ocHoBi [1ET-13,
[TET"-35, TIEI-115. XapakTepucTuku AOOYTHX PEUIOBHH
MpeacTaBiIeHo B TadmuIli 1.

npody 1 BmsHadatotb pH 1%-ro posumny. Ilpum
Taoauns 1
KinbkocTi 1 XiMiuHI TOKa3HUKHM BUXITHUX PEYOBHH IS POBECHHS peakuii ¢pocdaTyBanHs
MOJTIETHIICHIIIIKOIB (POCHOPHOIO KHCIOTOO
0 7 M ,
Ne HaiimenyBasns Monek. maca| Konn.,% o K-ctp Moneit
n/n CUPOBHUHHU Texm. 100%
1 ITET-13 590 100 688,5 688,5 1,17
H;PO, 98 43,03 265,8 1144 1,17
2 ITET-35 1558 100 411 411 0,26
H;PO, 98 57,6 44,87 25,85 0,26
3 MET-115 5078 100 660 660 0,13
H;PO, 98 57,6 22.12 12,74 0,13
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Taoauns 2

KinbkocTi 1 XiMiuHI TOKa3HUKH BUXIJHUX PEUOBHUH 71l IPOBEACHHS PEeaKilii HeHTpani3allii Kucimx
ankindocdaris amiHamMu

Maca,r
HaiimenyBanns cupoBunu | Moinek. maca Kon., % K-16 Moneit
TEXH. 100%
Kucmmit pocdar ITET-13 670 100 320 320 0.47
MEA 61 94 61,98 58,27 1,9
Kucmuii ¢pocdar ITEI-3 5 1638 100 100 100 006
MEA 61 94 7,93 7,45 0,24
Kucmuii ¢pocdar ITEI-3 5 1638 100 100 100 0,06
TEA 149 21,8 83,44 18.19 0,24
Kucmmii ¢pocdar ITEI-115 5158 100 100 100 0,019
MEA 61 94 2,51 2,36 0,076
Kucmmii ¢pocdar ITET-115 5158 10 100 100 0,019
TEA 149 21,8 26,5 5,78 0,076
Heiirpamizaris OKCIETHIIbOBaHUX ¢docoparis HerpueMHUM  3amaxoM. OkcietunboBane  (ITEI-35)
MIPOBOIMIIACE 3TiTHO MeTOAuKH 1.2. OCHOBHI OKa3HUKH amiHomnoxinHe (TpueraHoiamiH) (ochHOpHOiI KHCIOTH -
Ta KUTBKOCTI BHUXITHHX pPEYOBHH, BHUKOPHUCTAHI JUIA CBITIa, 3 JKOBTYBaTHM BIATIHKOM pEYOBHHA 3

MIPOBEACHHS HEUTpai3amii mogaHo B Ta0muili 2.

3a 30BHIIHIM BHUIISAOM OTPHUMaHI MPOIYKTH
SBJIAIOTh COOOI0 TEMHi, CBITJi, MAacTOMOMIOHI 1 TBepAi
PEYOBMHHM 3 HEIPHUEMHUM ajeé HE MOAPA3HIOIOYHM
3anaxoM. Edip mnomiermnenrnikomo (IIET-13) 3
(GbochopHOO KHCIOTOW — TEMHO-KODUYHEBA B’sI3Ka
peuoBHHAa 3 HeNpUEMHUM 3amnaxoM. OKCieTHJIbOBaHe
(ITET"-13) aminonoxigne (MoHoeraHonaMiH) (ochopHol
KHCJIOTH — TEMHO-KOpPUYHEBa I1aCTOIO/AI0HA PEYOBHHA 3
pi3kuMm, HEIPUEMHHUM 3amaxom. Edip
momietrnenriikomo ([TET-35) 3 gocdopHOO KHCIOTOIO
— Olma, 3 >KOBTYBaTMM BIATIHKOM B'Si3Ka peYOBHHA 3

HenpueMHUM 3amaxoM. Edip momietrnenrmikonro (I[TET -
115) 3 dochopHOO KHCIOTOK - Oila TBEpAa PEUOBHHA.

OKkcieTHILOBaHE (TTET-115) aMIHOIOX1IHE
(MOHOETaHOIaMIH) dhocdopHoi KHUCIIOTH -
CBITJIOKOpHYHEBA nacrornozioHa pEYOBHHA.
OkcieTniiboBaHe (ITET-115) aMIHOIOX1/IHE
(TpueranonamiH) QGocopHOi KHCIOTH -CBiTHa, 3
JKOBTYBaTHM  BIATIHKOM pEYOBMHA 3 HENPHEMHHUM
3aIaxoM.

JocniypkeHHsT ~ CHHTE30BaHMX  PEYOBHH 110
BU3HAYCHHIO TAKHUX BIIACTHBOCTEH, SIK MIHOYTBOPEHHS i
NOBEpXHEBOro  Harsary, pH  BOAHUX  PO34MHIB,

HenpueMHnM  3amaxoM. OxkcietmnpoBane (ITEI-35) TEMIEepaTypH TPH SKUX JaHi TPOTYKTH POIUUHSIIOTECS Y
amiHonoxiaHe (MOHOeTaHOaMiH) GOCHOPHOI KUCIOTH — Boi (Tabmuirs 3).
CBITJIAa, 3 OKOBTYBaTHM BIATIHKOM pEYOBHHA 3
Tadonauus 3
Di3uK0-XiMiYHI MOKA3HUKU CHHTE30BaHUX NPOAYKTIB
Ko HO® ITET - K® TIET-35 H® IIET-35 | HO [IET- | K® [IET- | H® IIET- [ HO ITET-115
IIET-13 | 13 MEA ) MEA 35 TEA 115 115 MEA TEA
pH 1%-ro po3uuny 33 7,18 3,5 7,4 7,3 3,2 7,3 7,2
T°C Posummmocti(y | g 6 | 3¢ 30 35 32 60 36 48
BOJI)
[MTinoyTBOpenHs. ma | 160 260 120 125 160 165 120 125
Criiikicts minu (Ay) 0 0 0 0 0 0 0 0
TToBEpXHEBHI HATAT | - (5 4 67,4 65,5 64,7 64.7 64,5 64.1 64.4
1%-r0 B.p.
KKM - - - - - - - -
CTa6lnmeTb pu cTab crad cTab cTab cTab ctab crad cTab
30epiraHHi

Hpumirka: CkopoueHHsI, BHKOPUCTaHI B TAOIHUILIX 3,4:

K®(IIEI-13) - xucnuit okcieTnnpoBaHuil pocdar (TomieTHIeHTTiKoIb-13)

HO(ITET-13) MEA - meiitpanizoBaruil MOHOETaHOTaMiHOM (hocdaT(TomieTHIeHrTiKoIb-13)
K®(ITIEI-35) - kucauii okcieTniapoBanuii hocdar (mosmieTHIeHPITIKOIb-35)

H®(TIET-35) MEA - HeiirpanizoBanuii MOHOETaHOIaMiHOM (hocdar (mosmieTTeHTIiK0b-33)
H®(TIET-35) TEA - ueitrpanizoBanuii TpueTaHoaamMminoM ¢ocdar (momeTHIeHTKoIb-35)
KO(IET-11 5) - kucnuii ankin dpocdar (aixii-nosieTnineHrmikons-115)

HO(TIET-1 15) MEA - HeiiTpaiizoBaHuii MOHOETaHOJIaMirmoM (ocdar (MotieTHICHITIKOIb-15)
H®IIEI-115) TEA - neifrpanizoBanuii TpueraHonaminom docdat (mosieTnneHrmikons-115)
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CuHTe3 1 JOCIHIIKEHHS OKCIETHIIOBAaHUX aMiHOBMICHHX TOXiAHUX 0pTOo(hochOpHOL...

Taoanus 4
TexHOJIOTIUHI XapaKTEePUCTUKH OKCIETUIILOBAHMX aMIHOBMICHHUX MOXIAHUX (OCHOPHOI KUCIOTH
K® |HOIIET- | Ko H® TIET- | HO TIET - Ko H® ITIET- | HO IIET-
IEr-13 | 13 MEA |TIET-35 | 35 MEA | 35TEA IIEr-115 | 115 MEA | 115 TEA
[opir xoposii, % 11 11 11 10 10 11 10 10
.POS'-II/IHHiCTL B Hp Hp Hp Hp up Hp Hp up
IHIYCT. MaCTHJII
EmynbryBanss
Marucia - - - - - - - -
(10%a.p.)
CyMicHicTs 3
EMYJIBT. - CyMil - cyMmim CyMil cymim cymili cymili
MacCTHIIOM
CyMicHicTb 3
AQHTHKOD. CyMiIn cyMmiI cyMiIn cyMiIn cymiIn CyMiI CyMiI CyMiI
Jo0aBKaMu

Kpim BuzHaueHHS (Pi3MKO-XIMIYHHX XapaKTEPUCTHUK
0COOJIMBY yBary 3BepTajiy Ha JOCHIIPKEHHS BiIMOBIIHUX
TEXHOJIOTIYHUX  XAPAaKTEPHCTUK. Pe3ynbpratd  JaHHX

JOCHI/DKEHb  3BEIEHO JO TaOJIM4YHMUX JaHHUX, SKi
Mpe/ICTaBICHO B Tadui 4.
PesynbraTu JOCIIJDKCHHS HOKa3aJH, 110

CHHTE30BaHi MPOIYKTH 100pe pPO3UMHSIOTHCS y BOJ, HE
CYMIIAIOTBCS 3 IHIYCTpiaJIbLHUM MacTWJIOM, i cami He
eMyJIBI'YIOTh Macia. Taka IIOBEIiHKa IIOSICHIOETHCS
3HAYHOIO TiIPOQUIBHICTIO OKCIETHIFOBAHOTO 3aUIIKY.
Kpim Toro mociimxyBaHi ped4OBHHHU BOJIOIIOTH CIA0KOI0
MIOBEPXHEBOIO AKTHBHICTIO (MIOBepXHEBUH HaTAr 1%-Xx
BOJIHHMX PO3YMHIB 3HAXOJUThCI B Mexax 64.1-
67.4mH/wm,). TIpoBeaeHO MOCHIIKEHHS MIHOYTBOPIOHOYOT
3natHocTi OCKUIBKY MIHOYTBOPEHHS Ha TIOBEPXHI METally
€ HebaXaHUM SIBUILEM, TIPH HOro oOpoOLi pi3aHHIM, TO
pe3ysbTaTy JaHOTO aHajli3y MaloTh MO3UTUBHE 3HAUYEHHS

JUIL  TIPOMHCJIOBOTO  3aCTOCYBAHHS  JOCIIJDKYyBaHUX
pedoBHH (CTiMKICTh MIHM Ml BCIX NPOAYKTIB piBHA
HYJIIO).

BcTaHOBNIEHO, IO CHHTE30BaHI PEYOBHHH T'apHO
CYMILIAIOTBCS 3 €MYJIBIOBAHMMH MAaclaMH, 32 BUHATKOM
kucioro (Gocdary MmoOmeTHIEHTTKOMI0-13 1 Kucmoro
¢docoary nonierunenriikonto-35. Ha BinMmiHy Bij moiHO
3raJlaHdX JABOX MPOAYKTIB IX aHalor-kuciuii ¢ocdar
MOJIIeTUIICHTITIIKOMIO-115,  TIpeKpacHO CyMIlaeTbesi 3
€MYJIbIOBaHUM MAaCTWJIOM 33 PaxyHOK 301JIbLICHHS
MoJieKyJIsipHOT Macu. CyMICHICTE 3 €MyJIbTOBaHHUMH
MacjiaMHu BiJirpaBaTHMe BaXKJIMBY pOJIb Y BHIIQJIKY
BuKopucTaHHa ix B kommosumisx 30TC, 3 BHCOKHUMH
BUMOTaMH 70 iX 3MallyBaJlbHUX BJacTUBOCTEH (Y
BHUIIAJKY BHCOKHX BHMOT [0 SIKOCTI TIOBEpXHi, IpH
BEIIMKUX HAaBaHTOKEHHSX 1 T. I1.).

byno mpoBeaeHO JOCHIDKEHHS 1O BH3HAYCHHIO
KHCJIOTHOTO YUCIa JUIsl KUCIHUX aKiingocdariB Ha OCHOBI
MOJIIE€TUIIEHTIIIKOJIIB, 3 METOK BCTAHOBJIIEHHS 1X XiMIYHOI
CTPYKTYypH. 3HAU€HHS KHCIOTHUX YHCEN JUIi KHCIHX
ankingocdaris (TTET-13, TIEI-35, IET-115)
cranoBiaTh 252 mrKOH/r, 280 MmrKOH/r 1 263 MrKOH/r
BIAMOBIMHO. 3TrifIHO PE3yJbTATIB MOTEHIIOMETPUYHOTIO
TUTPYBaHHS, MOXXHA 3pOOMTH BHCHOBKH, IO B
CHHTE30BaHMX e(ipaXx OCHOBHHHM BMICT CKJIaJalOTh

onHo3aMmiieHi ckiani edipu dochopuoi kuciaotu. Hani
MPOJIYKTH BOJIOZIIOTh HE BUCOKUMHU MPOTUKOPO3IHHIUMHU
BiIacTUBOCTAMHU (Topir koposii 10-11%). Came Tomy
CaMOCTiiHe 1X BHKOPHUCTAHHS MOXJIHMBE JIHIIE MPH
KOHIleTpamii X BOmHHX po3uuHiB He MeHire 10-11%.
JlocimipkeHHsT Ha CYMICHICTH 3 aHTHKOpPO3IMHUMH
nmobaBkamu pisHuX TumiB (Nostacor IT, Nostacor DT,
MOHOCTaHOJIaMiH, MOHOeTaHoJaMiH(ocdar) ToKa3aiu,
II0 CHHTE30BaHI PEYOBHHHM J00pEe CyMIIaloThCsS 3
MAaHUMH JOOaBKaMH, IO JO3BOJsE MOIM(IKYBaTH iX
BJIACTHUBOCTI.

BucunoBkn

Po3po0nieHO METOAMKY CHHTE3Y OKICTHIhOBAHHX
aMIHOBMICHUX TMOXiAHUX (ochopHOi KHCIOTH. BuBUeHO
(hi3UKO-XIMIYHI BIIACTHBOCTI CHHTE30BAaHHUX MPOIYKTIB.
AHamizyloun OTpHMaHi IaHi MOXXHA CTBEPUKYBATH, IO
CHHTE30BaHI MPOXYKTH MOXYTh CIY)KUTH OCHOBOIO
30TC, OCKIIbKH BOJIOZIIOTh HE3HAYHUM
MHOYTBOPEHHSIM, TOBEPXHEBOIO aKTHBHICTIO, Cl1abo
BUPAXKEHOIO MIPOTUKOPO3iIHHOIO J€ro. OnHak,
camocriiine ix Bukopucranusa B sikocti 30TC moxnuBe
TiNBKK NpU KoHIeHTpanii Buie 10%. BusiBneno xopoury
CYMICHICTh CHHTE30BaHUX NPOAYKTIB 3 €MyJIbrOBaHHUMH
MacTWJIaMH Ta IPOMHUCIOBUMH  IPOTHKOPO3IHHIMHU
nmo0aBKaMHU, IO JO3BOJISIE MOAU(IKYBATH IX BIACTHBOCTI
1 PO3MIMPHUTH MOJINBOCTI BUKOpHcTaHHS. CHHTE30BaHi
TIPOAYKTH Hee(eKTHBHI TUTS eMYJIbIyBaHHS

IH/IyCTpialbHUX MACTHI, IO MOSCHIOETHCS 1X 3HAYHOIO
ripodinbHICTIO.
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Synthesis and Research of Oxyleaded of Amine Contain Derivative of
Phosphoric acid as Components of Technological Coolants

‘Vasyl Stefanyk’ Prycarpathian National University, 57, Shevchenka Str., Ivano - Francivsk

Physical and chemical properties of oxyleaded of amine contain of phosphoric acid are synthesized and
investigated with the purpose of providing the possibility of their subsequent introduction as the components of
lubricating - cooling liquids (LCL). The properties of the synthesized products are studied, namely, their attitude
toward industrial and emulsify oils, solubility in water, their foaming capacity, corrosive aggressiveness. oxyleaded
of amine contain derivative of phosphoric acid dissolve well in water, are combined with emulsify oils and practically
are not combined with industrial oils. They have very low firmness of foam, that allows to exclude them from the
composition of LCL, in which synthesized products, antifoam additives can be used in addition they can be used as
basis of technological coolant (TC).
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