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SJIEKTPOXUMHNYECKOE ITOJYYEHHUE ITIOPOIIIKOB IMHKA
N3 HMEJOYHbBIX 2JIEKTPOJIMTOB BBILIEJTAYUBAHUSA

I'.T. IleuenoBa, A.A. UepHux

benopycckuii Tocy1apcTBEHHBIN TEXHOJIOTHYECKHHA YHUBEPCHTET, yiI. CBepmaiosa,l13a, r. MuHck, PecryOmmka
benapycs, 220006
E-mail: gulnara.pech@gmail.com, alexachernik@gmail.com

Ilonesnas modens omuocumca K MEMANIYPZUU HGEMHBIX MEMAsll08, 6 YACHHOCIU, K
INEKMPOXUMUYECKOMY CUHINE3Y BbICOKOUUCHO20 METKOOUCHEPCHO20 nopouika yunka. Hcenedo-
6AHBL CEOIICINEA NOPOUIKOB UHHKA, NOJIYYEHHBIX JIEKMPOJIUMUYECKUM cnocodom 6 10% pacmeope
2UOPOKCUOA HAMPUA NOCTE GbIETAUUBAHUA AKMUGHOU MACCHl OMPAOOMAHHBIX MAP2AHYEB0-
YUHKOBBIX XUMUUECKUX UCHIOYHUKO8 MOKaA. H3yuenbl KamooHnvle noaapu3ayuoHHbvle Kpueble npu
INEKMPOXUMUYECKOM 0CANHCOCHUU NOPOUIKOE UUHKA 6 CIAUUOHAPHOM PeXlCUMe U 8 YIbmpa3ey-
K080M none, 20€ 6bIOPAHA ONMUMATILHASA NIOMHOCHL MOKA — 5 A/OM?. Inekmposkcmpaxyus no-
POWIKO6 UUHKA NPOGOOUNACH KAK 6 CINAUUOHAPHOM PedcuMe npu nAomuocmu moxa 7A/0m? max
U C UCNONIb306AHUEM YIbIMPA3EYKOE020 NONA NPU NAOMHOCHU moKa 5 A/Om’. Bxode 2nekmponusa
KOHMPOUPOBATUCH U ORPEOENATIUCH ONMUMATIbHBIE NAPAMEMPYL: HARPAICEHUE HA INEKMPOIU-
muueckoil aueiike, KOHUeHMPayusa uonoe yunka ZN>* u evixod no moxy. Hcxoos u3 6vixo006 no
MOKy NOPOWIKO6 WUHKA U KOHUECHMPAUUU 6 pacmeope uoHog yunka Zn>, npeonoumumensuee
6C€20 UCROB30BAND YILIMPA3EYKOBOIL PEIHCUM OCANCOCHUSI NOPOUIKOE YUHKA, MAK KAK 6bIX00 NO
moky cocmaeun 42% no cpasHeHuio co CHMAUUOHAPHBIM PEHCUMOM IIEKMPOXUMUUECKOZ0 0CA-
HCOCHUA NOPOUIKA YUHKA C 661X000M no moky 30%. Ilonyuennslie nopowiku yuHKa, UCcie0o6anu
Ha 271IEKMPOHHOM MUKDOCKONE, OAHHble KOMOPO20 NOKA3AIU COOEPIHCAHUE ZPAHYIT 8bICOKOU OUC-
nepcHocmu, KOmopbvle MO2ym 001a0amv AHMUKOPPOIUIHbIMU, YTEKMPULECKUMU U MePMOIJIeK-
mpuueckumu ceoiicmeamu. /lannvie huzuko-xumuueckue ceoicmea NOPOUIKa WUHKA, NOJIYYUEeH-
HO20 U3 J1eKMPOIUMA 6bIU4eNAUUBAHUS AKMUBHOIL MACCHL OMPADOMAHHBIX MAPZAHYEE0-YUHKO-
6bIX XUMUYECKUX UCMOYHUKOE8 MOKA UCROIb306AMb IMOM Memaslil 01 CO30AHUA HA €20 OCHOGe
CEEMOUIYUAIOWUX YCIMPOIICIE - 1a3eP08 U C6emo0u000s, a HAIUYUEe NOJIYRPOEOOHUKOGIX
C80TICME NPU J1e2UPOBAHUL PEOKUMU MEMAAMU PACWUpsien 001aCmU HPUMEHEHUsA 8 )JleK-
MPOHHOI RPOMBIUIEHHOCHIU.
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The useful model relates to non-ferrous metals metallurgy, in particular to electrochemical
synthesis of high-purity fine-dispersed zinc powders. The properties of zinc powders obtained by
electrolytic method in 10% sodium hydroxide solution after leaching the active mass of spent man-
ganese-zinc chemical current sources have been studied. Cathodic polarization curves during elec-
trochemical deposition of zinc powders in the steady-state mode and in the ultrasonic field were
studied, where the optimum current density was chosen - 5 Aldm?. The electroextraction of zinc
powders was carried out both in a stationary mode with the current density of 5 4/dm? and with
the ultrasonic field at the current density of 7 4/dm2. The optimum parameters: electrolytic cell
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voltage, zinc Zn®* ion concentration and current yield were monitored and determined during elec-
trolysis. Based on the current yield of zinc powders and the concentration of zinc Zn®* ions in the
solution, the ultrasonic mode of zinc powder deposition was preferable, since the current yield was
42% as compared to the stationary mode of electrochemical deposition of zinc powder with the
current yield of 30%. The obtained zinc powders were examined with an electron microscope, the
data of which showed the content of granules of high dispersion, which can possess anticorrosive,
electric and thermoelectric properties. These physical and chemical properties of zinc powder ob-
tained from the electrolyte leaching of the active mass of spent manganese-zinc chemical sources
of current use this metal to create on its basis light-emitting devices - lasers and LEDs, and the
presence of semiconductor properties when alloyed with rare metals expands the field of applica-
tion in the electronics industry.
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W3 momyueHHBIX 3JEKTPOJIUTOB OBUIM CHSTHI
nosisgpu3zaronssie kpussle (I1K) B crannonapHoMm pe-
XKHUME U C HAJIOKEHHUEM YJIBTPa3ByKoBOro mois. Karo-

BBEJAEHUE

DJIeKTpOXUMHUYECKUE TiepepaboTKa aKTHBHOW

MacCcChbl OTpa6OTaHHI>IX MapraiHiuceBO-IIMHKOBBIX XUMU-
yeckux ncTouyHNKOB Toka (ML XWT) nanpaBnena re-
pepabotky ML XUT u n3BnedeHnI0 BTOPUIHBIX MIPO-
AYKTOB, B YaCTHOCTH NOPOIIKOB IMHKA, KOTOPLIC B I10-
CJICAYIOIIEM HAaXOAST CBOE NPUMEHEHHE B JIAKOKpa-
COYHOH, 3JIEKTPOXUMHUYECKON U THIPOIIEKTPOMETAI-
Jlypru4ecKkoil MpOMBIIUIEHHOCTAX. Bee panHee npen-
JIOKEHHBIE CIIOCOOBI 00NAAI0OT CIENYIONUMH HEI0-
CTaTKaMU: BBICOKHE IOTEPH YAEIbHON 3HEPrUH, MHO-
TOCTYNEHYATOCTh U CJI0KHOCTH MPOIIecca, HU3KUNA BBI-
XOJl LEJIEBOr0 MPOAYKTa, IPUMEHEHUS TOIOJIHUTEIID-
HBIX OIEPALi, YTO 3arpsA3HAET KOHEUHbIH MPOIYKT -
JUCTIEPCHBIA MOPOIIOK IMHKA, MO3TOMY BO3HHKJIA
HEOOXOIMMOCTh B MepepaboTKe aKTUBHOM Macchl U TMO-
Jly94eHHEe TOTOBOI'O MPOAYKTa — TOPOIIKA HHKa [ 1-22].

METOAUKA SKCIIEPUMEHTA

Jnsi mpUroTOBIEHHUS HOBBIX 3JIEKTPOJIHTOB
ObuTa B3siTa akTHBHAS Macca oTpabortanHbix XUT Be-
coM 15 r. u pactBopena B 200 mu1 B 10% NaOH. Ipo-
1ecc pacTBOpeHus: npoBoauics 30 MUHYT IIPH TEMIIE-
patype 40 °C ¢ mocTtossHHBIM NepememuBaHueM. [1o
OKOHYaHHUH TPOLECcca BhIIETAUNBAHUS SJIEKTPOIUTHI
ObUT OTQWILTPOBAHKI OT HE PACTBOPHBIIICHCS aKTHB-
HOW Macchl. B moiyyeHHBIX pacTBOpax MOCHE BBILIE-
JIaYMBaHMUS aKTUBHOI Macchl oT cojieBoit ML XUT co-
JepKaHue HOHOB IMHKA Zn?* coctasuio 13,40 r/nm, a
ot menounoi ML XUT — 13,40 r/nm® [3].
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JIOM CITYKHII cBUHeIl, aHojoM Tpadut. IIK canmanocs
OTHOCUTEIFHO XJIOPU-CEPeOPSIHOTO DIIEKTPOIa CpaB-
uenwst. [lepen casituem K katon mporien craauy Mexa-
HUYECKON 00pabOTKH, 00E3KUPHBAHUS M MPOMBIBKH.
ONeKTpoA CpaBHEHUS C MOMOIIBIO COJIEBOI0 MOCTHKA
U kanwuiapa JlyrruHa nojgcoeauHsercs kK karony. Ilo
MOJTyYEHHBIM JaHHBIM OBIIIM ITOCTPOCHBI MOJISPU3ALU-
OHHBIE KPUBBIE, KOTOPBIE MPECTABICHBI Ha pHcC. 1.
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Puc. 1. Katosasre nonspusarionssie kpussie 1- NaOHY, .

2 7N30Hyﬂ' 13— NaOH, com.a, 4— NaOH, HIEILOIT.

1jeJ1.3J1.?

AHaNM3 KaTOAHBIX IOJISPU3AIMOHHBIX KPH-
BBIX IIOKa3ajl, YTO C HAJIOKEHHUEM YJIbTPa3BYKOBOTO
TIOJIsA, KaTO/HAs MOJIApU3aIsl HaOII0AaeTcs mMpu To-
teHmaine - 0,25 B, rae npeaensHas MIOTHOCTh TOKA
171 pacTBopa u3 coseBbix XUT cocrapuna 1,16 A/nm?;
a J1s 2JIeKTpoanTa u3 menodnbix XUT 1,27 A/nm?. B
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CTaITMOHAPHOM PEKUME DJICKTPOJIN3a, KATOIHAS TTOJIs-
puzanus HaOmonaercs npu noteHnuane -0,25 B, npu
3TOM IpeiebHasl TNIOTHOCTH TOKA JIS pacTBOPa U3 CO-
nesbix XUT coctaBmna 1,2 A/nm?; a 1UIsl SIEKTPOITHTA
u3 menounsix XUT 1,28 A/nm?. Ha ocHOBe 3TuX maH-
HBIX MOKHO CJIEJIaTh BBIBO/I, YTO M3 TIOJYYCHHBIX JJICK-
TPOJUTOB OCAKACHHUE MOPOIIKA [IMHKA MOXKHO MPOBO-
JIATH TIPY TIIOTHOCTH TOKa OT 1,28 A/nm? 1 BhIlIE, KaK
B CTAIlMOHAPHOM, TaK U C HAJIOKCHUEM YIbTPa3BYKO-
BOT'O TTOJIA.

DIIEKTPOIKCTPAKITHS ITOPOIITKA ITMHKA B CTAIIH-
OHAPHOM PEXHUME U C HAJIOKEHUEM YIbTPa3BYKOBOTO
TOJISL TPOBOAMIIACH B TCUEHHUH | 4 ¢ KOHTPOIHPYEMO
KOHLIGHTpALMEl 110 HOHOB UHKA Zn " uepes Kaxaple
15 1 30 MUH OpH IUIOTHOCTH TOKa 5 A/qM?, mociie mpo-
BEJICHHUSI AJICKTPOJIN3a ObUIM PACCYMTAHBI BBIXOJBI 110
TOKY, JJaHHbIE KOTOPBIX MpeACTaBIeHHbI Ha pHC. 2 U 3.

13,8

12,4 + t 4 4 |
0 20 40 60 80
T, MUH
1- NaOHY" . -2 -NaOH'" . :3—NaOH, weron; 4 — NaOH, conon

COJL.3JI.? eJ.aJ1.7
Puc. 2. Fpa(bnquKaﬂ 3aBUCUMOCTb KOHICHTpAlU ITUHKA OT BpE-
MCHHU DJICKTPOJIN3a

[lpu moctpoennn rpaduyeckux 3aBUCHMO-
CTell ObUIO BBISBJICHO, YTO NPH HAIOXKEHHH YJIbTpa-
3BYKa BBIXO[ IO TOKY yBenuuuBaercs ¢ 30% mo 42%,
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HO TaK KaK yMCHbBIIIACTCS KOHIICHTPAIIUS HOHOB ITMHKA
B anekTpoaute ¢ 13,7 r/mm? 1o 12,5 r/aM2, TO BBIXOA
[0 TOKY CHUXAETCSl C TCUCHHUEM BpPEMEHU, HE 3aBU-
CHMO OT TOT'O, YTO ITOBBIIIAETCS IVIOTHOCTH TOKA.
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Puc. 3. I'padnaeckast 3aBUCHMOCTB BBIXOJIA ITO TOKY LIMHKA OT
BPEMEHH 3JICKTPOJIN3a
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