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ELECTROCHEMICAL METHOD FOR PRODUCING OF ZINC
SULPHIDE BY USING SULFUR- GRAPHITE COMPOSITE ELECTRODE

Abstract: For the creation of an electrochemical method of synthesis zinc sulfide, electrochemical properties
were investigated on composite sulfur-graphite and zinc electrodes in neutral and alkaline media and optimal process
parameters were established.

Cathodic reduction of sulfur consisting of composite sulfur-graphite electrode in sodium hydroxide solution
was studied by taking the cyclic polarization curve on the "Autolab" potentiostat. On the obtained polarization
curves two reduction waves were observed which in the potential of the "minus" 475 mV and "minus" 750 mV, the
first restoration wave was corresponds to the formation of polysulfide ions, further, it is reduced to monosulfide ion.

Galvanostatic synthesis of zinc sulfide was carried out in three sectional electrolyzer, where the electrode
spaces are divided by cationite (MC-40) and anionite (MA-40) membranes. The cathode section is divided by
anionite and the anode section — by cationite membrane, as cathode it was used sulfur-graphite electrode and as
anode - zinc electrode. Cathodic space of electrolysis cell was filled with a solution of sodium hydroxide, anodic
space sulfuric acid solution and the intermediate space was filled with a solution of sodium sulfate. Zinc sulfide is
formed in central zone of the cell from sulfide ions that pass from the catholyte through the anion exchange
membrane and zinc ions from the anolyte through the cationite membrane interacting with each other.

It is shown that, at current density on the sulfur-graphite electrode in the range of 5-15 A/m’ sulfide ions
formation current efficiency is 80%, by the increasing of cathodic current density to 25 A/m”, the current efficiency
zinc sulfide increases to -400%. The effect of the sodium hydroxide concentration on the formation of zinc sulfide
current efficiency was studied, it is found that by the increasing of alkali concentration in the solution in the range
of 0.5-3.0 M that leads to a sharp increase in the sulfide ions formation current output.
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KOMITO3NLUAJBI KYKIPT- T'PA®UT JSJEKTPO/IbIH
KOJIJAHY APKbUIbI MbIPBIII CYJIb®UAIH
IJIEKTPOXUMUAJIBIK KOJIMEH AJTY

AnHoTamust. ’KympbIcTa MBIPBII CY Il KOCBUIBICHIH CHHTE3ACY IIH MCKTPOXUMILIIBIK TOCIIIH »Kacay YIOiH
KOMITO3HIMSUTBIK  KYKIPT-TPA(UT 3MEKTPOABI MEH MBIPBII 3JCKTPOATAPBIHBIH CLNTLN KOHE Oedrapam opramarbl
JMEKTPOXUMILUIBIK KACHETTEPl 3CPTTEIIN, YPAICTIH THIMAI mapameTpiepi aHbIKramasl. KoMmosurTi kykipT-rpadur
3MEKTPOAB KYPAMBIHAAFBI KYKIPTTIH KaTOATHI TOTHIKCHI3NAHYBI HATPHH THAPOKCHAI epitiHzicinae "Autolab"
MOTCHIMOCTATHIHAA IMKIAL MOSIPU3ANMSUIIBIK KHCHIKTAPTYCIPY ApKbUTBI 3ePTTENAl. AJBIHFAH TOJSIPU3ALUSIBIK
KHCBIKTap KYKIpTTiH "MuHYyC" 475 MB men "mmayc" 750 MB moTeHIMan ayMarblHIA CATBHIIBI TOTBHIKCHI3AAHY
TOIKBIHAAPHI ~ OAaWKANATBHIHBIH,  AJFANIKBINA  IOJUCYIb(OHI-HOHAAPBIHBIH, OJaH  9pi  MOHOCYIb(HUI-
HOHBIHBIHTY3LITCHIH KOPCETTI.

Mpupein cynsuain cuaTe3ncy, karuoHuTTi (MK-40) xonme ammonmtri (MA-40) memOpaHamapeiOap, ym
KCHICTIKKC OOJIIHTCH 3JICKTPOH3EPAC KYPTi3iai. DACKTPOIM3CPAIH KaToa OOlri- aHHOHHUTTI, aj aHOA KCHICTITI
KAaTHOHHUTTI MEMOpPAHAMCH OKIIAYJAHBIN, KaTOX KCHICTITIHE KYKIPT-TpaMT 3ICKTPOABI, Al AHOJ KEHICTITiHE
MBIPBIII 3JICKTPOJABI OPHATBHIIABL DJICKTPOJM3CPAIH KATOJ KEHICTITI - HATPUH THAPOKCHAL CPITIHAICIMEH, aHOX
KEHICTITI - KYKIPT KbIIIKBUIBI CPITIHIICIMEH, al OPTA’arbl apajblK KCHICTIK - HATPHWil CyiIb(aThl epiTiHAICIMEH
TONTHIPBITABL. MBIPHIN CyIb(HI1,37CKTPOIU3EPAIH OPTAIBIK KCHICTITIHC, KaTOA KCHICTINHECH aHHOHHUTTI MeMOpaHa
apKbLIBI 6TKEH CYIb(HI-HOHBI MEH aHOJ KCHICTITHEH KATHOHHTTI MEMOPAaHA apKbLIbI 6TKEH MBIPBII HOHIAPABIH
6ip- OipiMEH 9pPEKETTECY1 HETI3IHAE TY3LIl.
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