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IJIEKTPOJIUTUYECKOE HOJIYYEHHUE
OKCUBYTUJAJIKOI'OJIATA TUTAHA

Omnuncana TEXHOJIOTUS MOJIYUCHHUSI OKCUAJIKUIIBHBIX COC,I[I/IHCHI/Iﬁ Ha MpuMepe OKCI/I6YTI/IJ13.JIKOFOJIHT3 TH-
TaHa. I/ICCHC,Z[OBaHO BJIMAHUC COCTABa JJICKTPOJIMTA, TCMIICPATYPhI U INIOTHOCTHU TOKAa HA BBIXO/J IO TOKY
OKCI/I6YTI/IJ'IaJ'IKOFOJ'I$[Ta THUTaHa. HpOI/I3B€I[€H BLI60p OIITHUMAaJIbHBIX YCJ'IOBI/Iﬁ QJICKTPOJIM3a, COCTaBa 3JICK-
TpOJIUTa. Onpe):[eneH BBIXO/J 1O TOKY IPHU PA3JIMYHBIX YCIIOBUAX 3JICKTPOJIN3aA.

KamoueBble ciioBa: OKCI/I6YTI/IJ'IEIJ'IKOI‘ OJISIT TUTaHa, TUTAH, SJICKTPOIIPOBOJHOCTL 3JICKTPOJINTA.

XUMUYECKH YUCTHIE MOPOIIKH OKCHIOB METAJIOB HAILIM IMIUPOKOE MpPUME-
HEHHE B IMPOW3BOJICTBE KATAJM3aTOPOB M aJICOPOCHTOB C BBICOKOPA3BHTOM ITO-
BepxHOCTbI0 (20 200 — 500 M%/T), KepaMHKH, MOHO- WM IOIMKPUCTAILIHYECKHX
JTUBJICKTPUYCCKUX W 3AIMUTHBIX TUICHOK JUIS 3JICKTPOHUKH M OINTO3JICKTPOHUKH,
KapPOTPOYHBIX CTEKOJ M MOHOOOMEHHBIX MartepuaioB [1, 2]. OgHUM U3 caMbIX
MEPCTICKTUBHBIX METOJIOB TOJIYYEHHUS] TMOPOIIKOB ¢ pasmepoMm 3epHa oT 60 mo
600 HM ¥ MHUHHMAJTBLHBIMU DHEPro3aTpaTaMH SIBJISCTCS TEPMOJIH3, OKUCICHHE WIIH
ruposn3 ankoroiisiToB MetaioB Me(OR), [3, 4]. IIpu n > 3 aJKOTOIATHI OTIIN-
YAFOTCS JICTYYECThIO M PACTBOPUMOCTBIO B OPTAaHMYECKUX PACTBOPHUTENISAX, UTO TI0-
3BOJISICT OT/ICIISATH UX OT JPYTMX METAJJIOB | ITOJIY4aTh TOJBKO JICTYYHE MPOTYKTHI,
HE CoZIepIKaIlie MOCTOPOHHUX BemiecTs [5, 6].

AJTKOTOJIATHI METAJUIOB MOYKHO ITOJTYy4aTh IBYMsI METOJJaMH. B miepBoM U3 HUX
cUHTE3 Oasupyercs Ha oOMeHHBIX peakuusax MeX (X = Hal, R, H, NR, u np.) ¢
ATKOKCUJIMPYIOIIMMHU areHTamMu. MeToJ MHOTOCTaJIUIHBIN, COMPOBOKIAKOIIANCS
OOJIBIIUM KOJMYECTBOM TOOOYHBIX MPOIECCOB, YTO CHIIKAET BBIXOJ M YHUCTOTY
KOHEYHBIX IPOAYKTOB [7, 8].

Bropoit MeTon 3akirodaercs B NPSIMOM 3JICKTPOXHMMHYECKOM PACTBOPCHHH
MeTal1a B abcomroTHOM criupte rpu ucnoiabs3oBanuu LiCl, NaBr wim LiClO, B xa-
gyecTBe (hOHOBOTO AtekTposuta [9]. MexaHu3MbI peakIuii 10 KOHIIA HE U3yUYCHBI.

[To oHUM TIpEJICTaBICHUSM, KATHOH METaslia, 00pa30BaBIIHIACS ITPH aHOI-
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HOM pPAaCTBOPEHHUH, B3aUMOJICHCTBYET ¢ MPOAYKTOM auccouuanuu cnupra RO, a
MPOTOH BOCCTaHABJIMBAETCS Ha Katoje. OTMeuaeTcs, 4TO 3TOM cXeMe MPOTUBOpE-
YUT HU3Kas Aucconuanus crnupra. [lo gpyroit cxeme npesmnonaraercsi, 4T0 OCHOB-
HOW peaKIueil Ha aHOJE SIBJISIETCS:

Me+Hal™ + OR™ — 28 —» Me(OR)Hal.

JIsis TMTaHa, MPOSBIIAIONIETO BAJICHTHOCTD 2, 3 M 4 peakius UIeT B HECKOJIb-
KO CTajui ¢ oOpa3oBaHneM KoHeuHoro npoaykra Me(OR),Hal.
Ha kaToje Taxke nmpoTekaeT MHOTOCTYIICHYATasT PEAKIIHS 110 CXeMeE:

Me(OR), Hal . +& — Me(OR) Hal, — ™ Me(OR)Hal , , —

+ROH- 1/ H, —Hal~

ROH-1M: , Me(OR), , Hal > Me(OR) ...
B kauecTBe MOOOYHBIX MPOLIECCOB MOKET OBITH OCAXKIAECHUE PACTBOPUBILErOCS
MeTaJljla Ha KaTo/e U BblJENEeHHE Bogopoaa. OTMedaeTcs, 4To aHOJ MOKET IacCu-
BHUPOBATHCA, YTO IIPUBOAUT K POCTY €ro MOTEHIMAIA U JerUApaTalliyd CIIUPTOB.
Cxema sueilky JUisl IOJy4YEHUs OKCHOYTHIIAJIKOTOJIATa TUTAHA NPUBEAEHA Ha
puc.l. IlockoibKy OKCHOYTHIIAIKOIO-
JAT TUTaHa TUTPOCKONMYEH, sYeilka

clleJlaHa TEePMETUYHOM, C MEIaJIKON
BBEJICHHOW B 3JICKTPOJIM3EP Yepe3 Tu/l-

pO3aTBOp, 3aIlOJHEHHBIA TIIMIEPUHOM.

JIst yMeHbIIEHUs MOTepu OyTHUIOBOTO

CIIUPTa TPU HATPEBE BJIEKTPOJIUTA,

AJIEKTpOJIn3ep CHaOXeH OOpaTHBIM XO-

JOOUJIBHHUKOM, TaKXXC C THAPO3aTBO-

poM. [Insg HarpeBa 3JEKTpOJIMTA HC-

IIOJBb30BaJIaCh IICYb. KOHTpOJ'Ib TCEMIIC-

paTypbl OCYLIECTBISJICA PTYTHBIM TEp-

MOMCTPOM. 3J'IGKTpOI[BI TUTAHOBBIC,
Puc. 1 — Cxema anektpoiinsepa il CUH-

y X
Te3a aNKOrosAToB ThTaHa. 1 — kopryc seitku;  PASMEPOM 22 X 23 MM, yCTaHOBJICHBI
2 — Memanka, 3 — rugpo3atBopsl, 4 — Tepmo-  Ha paccrosHuu 4 mm. Jliist u3amMepeHust

MeTp; 5 — xomogunbHUK; 6 — pabGoume 3mek- MOTEHIMANIA JIEKTPOJIOB B SYEHKE BBO-

TpoABY, 7 — KamumiAp Jlyrruna; 8 — 9NeKTPOA  muyicsi  TOBOPOTHBIA  DNEKTPOIMTHYE-

CDABHCHHU, 9 — JICKTDONEHb. CKHii KIII0Y ¢ KanwuispoM Jlyrruna.
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JIJIsT IPUTOTOBJICHUST AJIEKTPOIUTOB HMCIOJIB30BAJICS OyTHIIOBBIN CIUPT KBa-
mudpukarmn «UJ[A». Kak mokazanm sKCiepuMEeHTHI, B HEM, HE CMOTPSI Ha KBaJu-
(duKanuoo, coJepxanoch OOJNbIIOE KOJUYECTBO BOJIbI, O3TOMY B JalibHEHIIEM
CIUPT MOBEPTaJICS TOMOJHUTEIHHON TeperoHke. B paboTe ucmoib30BaIuCh IBa
AIEKTPOJINTA COCTaBa, MpUBEAEHHBIC B Tabyu. 1. PeareHTsl pacTBOPSIIUCH B DJIEK-
TPOJUTE TIPU KOMHATHON TEMIIepaType B TeUCHHUE /2 4acoB.

Tabmuua 1 — CocTaBbl 3JEKTPOIUTOB IS TOITYYEHUS] OKCUOYTUIIAIKOTOJIATA TUTAHA

Onexrponut Ne 1 Onexrpoaut Ne 2
Byrunossiit crimpt — 500 mu, Ilepexprcraann3oBaHHbIN XI0pua T — 1 T,
IlepexpucTa/yIn30BaHHBIN XJIOPULL Bricymennsit xiaopua ammonus — 10 T,
mutug — 15, Auerorutpuin — 50 mu,
Byrunossiit crmpt — 10 500 Mt

N3mepeHue 35eKTpONpPOBOIHOCTH AJIEKTPOJUTOB OCYIIECTBISIIOCH MPU MO-
MOIIU PEOCTATHOM MOCTOBOUM CXEMbI B TEPMOCTATUPOBAHHOU sUeHKe sl CIa0bIxX
AIEKTPOJIUTOB.

JIist muTaHus 3JIEKTPOJIM3a UCIOJIb30BAJIaCh PEOCTaTHAS HAMIPSKEHOCTATUPO-
BaHHAsl CXeMa, U3MEPEHUE MOTEHIMaa 3JIEKTPO0B OCYIIECTBISUIOCH ITU(POBBIM
BOJIBTMETPpOM B7-16A. Brixom 1o TOKy ompenemnsijics ¢ UCIOIb30BAaHUEM METHOTO
KyJlOoHOMeTpa. [ moATBep:KACHUS Haluyusg OKCHUOYTWUIIAJIKOroJiiTa TUTaHA B
JIEKTPOJIUTE MCIIOJIH30BAJICS METO MH(PpaKpacHO# criekrpockoruu [10].

HaGuronenust 3a mponeccoM 3JeKTposin3a MOKa3aliH, YTO Ha KaToAe MO Ha-
KaIuIMBaThCsl OCNIbIA 0CaJl0K, YTO MPUBOJUIIO K YaCTUUHOMY SKPAHUPOBAHUIO TO-
BEPXHOCTH, POCTY MOTEHIMANa aHOJAa U CHUKEHUIO TOKA. ITUM OCaJIKOM SIBJISIETCS
TUAPOKCHUJ TUTAHA, 00pa3yIOIIMIICS B pe3yabTaTe TUAPOIU3a OKCUOYTHUIATKOTOJIs-
Ta TUTaHA. JTO YKa3bIBAET, YTO JAXe MOCJE MEPEroHKH OYTUIIOBOTO CIIUPTA U Tie-
PEKpUCTAITU3AIMN PEAKTUBOB MOJHOCTHIO N30aBUTHCS OT MpUMECEH BOJbI HAM HE
ynanoch. [lociie mpuMepHO 8 4acoB ANEKTPOIN3a HAKOITUICHHE THAPOKCHIA TUTAHA
MPEKpaIiaioch, 4To, MO-BUANMOMY, OOYCIOBIICHO TOTHBIM (MJIH TIOYTH TOJTHBIM)
CBSI3bIBAHMEM BOJBI B TUJIpOKcHIIe TUTaHA. [locie BhIXOJa 3JEKTpoJin3a Ha CTa-
LMOHAPHBIN PEeKUM, OBLIT OIIEHEHBI OCHOBHBIE MTapaMEeTPhI AJIEKTPOJIU3a.

[onstpu3anioHHbIe KPUBBIE aHOAHOTO U KATOJAHOTO MPOLIECCOB HA TUTAHOBBIX
anekTpoaax B dnekTponutax Ne 1 u Ne 2 mpuBeaeHs! Ha puc. 2a u puc. 20. U3 pu-
CYHKa ClIeJlyeT, 4yTo B 3ekTponauTe No 1 cKopocTh Kak aHOJHOTO, TaK U KaTOJAHOTO
mpoliecca 3HAYUTEIBHO BBIMIE, YeM B dnekTposnuTe Ne 2. [Ipu aToM MOXHO OTMe-
TUTbh, 4TO (hOopMa KPUBBIX ONM3Ka K MPSMOW JIMHUU, UYTO YKa3bIBA€T HA BBICOKOE
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OMHUYECKOE COIMPOTHUBIIEHHE cUCTeMbl. CpaBHUBAs COCTaB JJIEKTPOJIUTOB MOMKHO
MPEAMOI0XKUTh, YTO MEHBINIAss aKTUBHOCTh TUTAHOBOTO aHO/A B 3JIeKTpouTe Ne 2
oOycioBlieHa MeHbIIIel KoHIeHTparuei xiaopuaos (11 Bmecto 15 r B 500 mu).

i,A/mm2
I,Nwz 2.0
2,0- 1
1,5
1,5 |
: 1,0 -
1,0
05 - -
0,0 8.0+
10 14 18 22 26 EB g0 05 10 15 20 EB
a §)

Puc. 2 — HOJ'IS[pI/ISaL[I/IOHHBIe KpHUBBIC. @ — AaHOJHOTO U 0 - KaToqHOro MmpounecCoB Ha TUTAHO-

BBIX 2JekTpoaax. Temmeparypa 85 °C. 1 — anekrponut Ne 1; 2 — snextponut Ne 2.

3aBUCUMOCTH JJIECKTPOTIPOBOAHOCTH JJICKTPOIUTOB 1 M 2 OT TeMmmepatypsl
npuBeAcHa Ha pUC. 3. MOXHO OTMETUTh OTHOCUTEIIHFHO HEOOJBITYIO 3JIEKTPOTIPO-
BOJIHOCTb JJIEKTPOJIUTA, KOTOpas B 3HAYMUTEIBHOM MEpE OMpeAensieT XOJ BOJIbT-
aMIIEPHBIX KPUBBIX, U MPAKTHYECKH MPSMOJIMHEUHYIO €€ 3aBUCUMOCTbh OT TE€MIIE-
patypsl. Tak Kak 3J€KTPONPOBOAHOCTh BTOPOr0 PACTBOPA 3HAUUTEIBHO HUXKE YEM
y IepBOT0, TO BCE JaldbHEUIINE UCCIIeIOBAHUS TPOBOIMIM Ha pacTtBope Ne 1.

IIpu onpeneneHnu BhIXO1A MO TOKY MPOIECCA PACTBOPEHUS TUTAHA OLICHUBA-

*,Coalm JIUCH 3aBUCUMOCTH 3TOTO TTapaMeTpa OT
- BPEMEHHU, TEMIIEPATypbl W TUIOTHOCTH
a Toka. [Ipu onpenenenny BETUYUHBI BBI-
] X013 TI0 TOKY, 4epe3 Kax/ple 3 — 4 uaca
04 aHOJT M3BJICKAJICS W3 DJICKTPO-JIU3Epa U
| B3BEIIHBAJIC.
0,31 Ilo morepe Maccel aHOAA M KOJIM-
] YeCTBY MPOIIEIIIETO SJIEKTPUIECTBA,
0,21 OIPEZICICHHOTO C IOMOIIBI0 MEIHOI'O
: KYJIOHOMETpa, OMPEACIISIICS BBIXOJ IO
o 20 40 60 80 tOC TOKY, IPHBEICHHBII B TabIHLE 2.

Puc. 3 — 3aBucUMOCTb yaEIbHOM 3IIEKTPO- MOKHO OTMETHTB, YTO BEIHYHHA

NPOBOJHOCTH OJICKTPOIMTOB OT TEMIICPATYpPbl.  BRIXOA ITO TOKY IS 000HX 3IIEKTPOJIH-
Onexrponuthl: 1 — Ne 1, 2 — Ne 2,
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TOB MPUMEPHO MOCTOSIHHA BO BPEeMEHH, HO y anekTponuta Ne 1 oHa moutu B 1Ba

pasa 0oxbIIe. 3aBUCHMOCTH BbIXO/JId IO TOKY OT TEMIICPATYPbl U IIJIOTHOCTHU TOKaA

nokazanbl Ha puc. 4. UHpakpacHble CHEKTPHI MOATBEPKIAIOT HATUYUE OKCUOY-

TUJIAJIKOTOJIATA B 3JCKTPOJIUTE TOCIIE AIeKTpoau3a (puc. 5).

Tabnuna 2 — MI3MeHeHue BbIX0/1a 110 TOKY PacTBOPEHHsI TUTaHa B dekTponuTax Ne 1 u Ne 2

ITokazarenn Brixon o Toky, %

Bpewmst, yac 4 7 10 13 16 20
Onektponutt Ne 1 41 42 42,7 43 42 40
Onekrponutt Ne 2 23 27 28 27 23

BT;’/o
B1% 404 x a1
40 4 1 ] p
304
30 - ) ] °2
- i 20 . -
20 ]
10+
10 ]

S S T, S B S S T T T S/ I oY SN . 0||'|'|'\'|'\'|'\'|'|

0 20 40 60 BD ¢ 0,2 0,6 1,0 14 1.8 iA/ma2
a 0

Puc. 4 — 3aBucuMOCTb BBIXOJa MO TOKY PAacTBOpPEHHs aHoAa INpu Temmeparype 85 °C:

a — TeMIIepaTypsl, O — MIIOTHOCTH TOKA.

=0 em

Puc. 5 - WudpakpacHslii criekTp snekTponnurta Ne 1
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Ha cnekTpe 4eTko mpocMaTpHUBaeTCs IMHK, COOTBETCTBYIOIIUN OKCUOYTHIIAN-
koroyisaty Tutana [10].

BoIBOaBI

OrneHeHa BO3MOXHOCTh MOJIYYEHHUS OKCUOYTHIIAJIKOTOJISTA TUTAHA 3JIEKTPO-
XMMHUYECKUM PACTBOPEHUEM TUTAHOBBIX BJIEKTPOIOB.

HccnenoBano BiIMsHUE COCTaBa dJIEKTPOJIUTA, TEMIIEPATYPHI U INIOTHOCTHU TO-
Ka Ha BBIXOJl MO TOKY OKCHOYTHJIAJIKOTOJISTA TUTaHA, KOTOPBIA MOXKET JIOCTUTaTh
40-45%.

Onpenenensl (HaKTOPhI, BAUSIONIME HA MPOTEKAaHUE MOOOYHBIX MPOIECCOB M
MoA00paHbI ONTUMAIbHBIE YCIIOBHS 3JIEKTPOCUHTERA.
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DJeKTPOJIiTHYHE OJep:KaHHs okcuOyrmnankoroasary turany /| JI. KOPOJIIHYYK,
B.I'' HE®EJIOB, O.I'- CEPEJIOK, H.A. KY3bMEHKO, B.B. EYTPHM || Bicuuk HTY «XIII».
— 2014. — Ne 28 (1071). — (Cepist: Ximist, ximiuHa TexHomoris ta ekoioris).— C. 60 — 66. — Biomiorp.: 10
Ha3B. — ISSN 2079-0821.

OnucaHo TEXHONOTIIO ONEPKAHHS OKCUANKUTBHUX CIIONYK HA MPHKIAIl OKCUOYTHIIANKOTOSTY TUTAHY.
JloCTiIXKEHO BILTUB CKIIAAY €JIEKTPONITY, TEMIEPATypH i TYCTUHHU CTPYMY Ha BHXIJ] 32 CTPyMOM OKCHOYTHJIAJ-
KOTOJIATY THTaHy. BHOpaHO ONTHMMAalbHI YMOBH €NEKTPONi3y Ta CKJIaJa CIEKTPONiTy. Bu3HaueHo BuXxin 3a
CTPYMOM IIPH Pi3HUX YMOBAX €ICKTPOII3Y.

Kiro4oBi ciioBa: oKCHOYTHIIATKOTONISAT TUTAHY, TUTAH, SIEKTPOIPOBIIHICTD ENEKTPOIITY.
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Electrowinning oksibutilalkogolyata titanium / D.G. KOROLYNCHUK, B.G. NEFEDOV,
0.G. CEREDUK, N.Y. KUZMENKO, B.B. BUGRIM /I Visnyk NTU «KhPI». — 2014. — Ne 28 (1071).
— (Series: Khimiya, khimichna tekhnolohiya ta ecolohiya). — P. 60 — 66. — Bibliogr.: 10 names. — ISSN
2079-0821.

The technology of producing hydroxyalkyl compounds example oksibutilalkogolyata titanium. The in-
fluence of electrolyte composition, temperature and current density on the current efficiency oksibuti-
lalkogolyata titanium. Made the choice of optimal conditions of electrolysis, the electrolyte composition. De-
fined current output under various conditions of electrolysis.

Keywords: oksibutilalkogolyat titanium, titanium, electrical conductivity of the electrolyte.
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JOCJILDKEHHSA MPOTUOMIKOBOI A1 EMYJIbCIMHOI'O
KOCMETHYHOI'O 3ACOBY

VY po0oTi mpoBeNeHO AOCTiAKEHHS MPOTHUOMIKOBOL Jii eMYNbCITHOrO0 KOCMETHYHOrO KpeMy, 10 CKIany
SIKOTO BXOJSITh IPUPOIHI aHTHOKCHJIAHTH C€3aMOM, CE3aMiH Ta [3-KapOoTHH. 3a JOMOMOIOI0 OLIIHKH CTaHy
LIKIPHOT'O MOKPUBY 10OPOBOJIBIIB MiCIsl OMPOMiHEHHS YIbTPagioIeTOBUM ONPOMIHEHHSIM J0BEICHO CH-
HEPriTUYHY Ai0 JaHUX aHTHOKCHIAHTIB y CKJIaai KOCMETUYHOTrO 3ac00y.

Kurouosi cioBa: ynbrpadioner, GiuIbTpu, aHTHOKCHIAHTH, C€3aMOM, Ce€3aMiH, P-KapOTHH, KOCMe-
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OnucaHo TEXHONOTIIO ONEPKAHHS OKCUANKUTBHUX CIIONYK HA MPHKIAIl OKCUOYTHIIANKOTOSTY TUTAHY.
JloCTiIXKEHO BILTUB CKIIAAY €JIEKTPONITY, TEMIEPATypH i TYCTUHHU CTPYMY Ha BHXIJ] 32 CTPyMOM OKCHOYTHJIAJ-
KOTOJIATY THTaHy. BHOpaHO ONTHMMAalbHI YMOBH €NEKTPONi3y Ta CKJIaJa CIEKTPONiTy. Bu3HaueHo BuXxin 3a
CTPYMOM IIPH Pi3HUX YMOBAX €ICKTPOII3Y.
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The technology of producing hydroxyalkyl compounds example oksibutilalkogolyata titanium. The in-
fluence of electrolyte composition, temperature and current density on the current efficiency oksibuti-
lalkogolyata titanium. Made the choice of optimal conditions of electrolysis, the electrolyte composition. De-
fined current output under various conditions of electrolysis.

Keywords: oksibutilalkogolyat titanium, titanium, electrical conductivity of the electrolyte.
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JOCJILDKEHHSA MPOTUOMIKOBOI A1 EMYJIbCIMHOI'O
KOCMETHYHOI'O 3ACOBY

VY po0oTi mpoBeNeHO AOCTiAKEHHS MPOTHUOMIKOBOL Jii eMYNbCITHOrO0 KOCMETHYHOrO KpeMy, 10 CKIany
SIKOTO BXOJSITh IPUPOIHI aHTHOKCHJIAHTH C€3aMOM, CE3aMiH Ta [3-KapOoTHH. 3a JOMOMOIOI0 OLIIHKH CTaHy
LIKIPHOT'O MOKPUBY 10OPOBOJIBIIB MiCIsl OMPOMiHEHHS YIbTPagioIeTOBUM ONPOMIHEHHSIM J0BEICHO CH-
HEPriTUYHY Ai0 JaHUX aHTHOKCHIAHTIB y CKJIaai KOCMETUYHOTrO 3ac00y.
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