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IJIEKTPOOCAKIEHUE U AHOAHOE PACTBOPEHUE ME/IN
B IMMETWICYJIb®OKCHUAE

AnHoTanmust. MccienoBano 31eKTpOOCaXkICHHE W AHOTHOC PACTBOPEHHUE MEAH B OPTaHMYICCKOM PACTBOPHUTEIC U
MPSAIO’KEH HOBBIH 3CKTPOIMT METHCHHA, mpeactapmormmi pactsop Cu(NO;),3H,O B mumetmicynb(oxcume
(JIMCO). BapbHpy# KOHLUCHTPALMIO ICKTPomTa B mpeaenax 0,1-0.4 M u katoaHyro miotHocTh ToKa 0,1-1,0 A/mr’,
npu Temmeparypax 20-25 °C MOXKHO IOIYYHTh KAYCCTBEHHBIC TATBBAHOMOKPHITHL. B paboTe mpeaioskeH CKTPO-
JMT HAa OCHOBE aI[POTOHHOTO MOJISIPHOTO PACTBOPHTEI — JUMETHICY Th(DOKCHIA M ONMPEACICHBI ONTHMAIBHBIC YCIIO-
BUSI, MO3BOJLIIONINE MOJIYYATh CBETIbIC, MEIKOKPHUCTAIIIMUYCCKHE, 00IAJA0NINE XOPOIIMM CICIUICHHEM C OCHOBOH,
MEJHBIC TIOKPHITUS BHICOKOW YMCTOTHI. M3yUCeHBI TAaKKE KMHETHUCCKHE 3aKOHOMEPHOCTH 3TCKTPOOCAKICHIS MEIH B
pacteope IMCO - kpucraurormapar Hurpata meau (II) mMeronoM CHATHS NMOTCHIMOAWHAMUYECKHX MOJIPH3A-
MHOHHBIX KPHBBIX.

Kirouernbie ¢JI0Ba: 3MCKTPOOCAKACHAS, TUMCTHICY Tb(DoKCH, kpuctamoruapar Hurpara meau (II), smexrpo-
JIMT, 3EKTPOIPOBOTHOCTD, INIOTHOCTD TOKA, BBIXO MEIH IO TOKY.

Tipex ce3mep: JMCKTPOTYHABIPY, TUMETHICY Tb(hoKcHA, MbIC (II) HUTPATHIHBIH KPUCTAIOTHIPATHI, INCKTPOIIHNT,
3ICKTPOTKISTIMITIK, TOK THIFBI3ABIFBI, MBICTHIH TOK OOBIHINA IITBIFBIMBIL.

Keywords: clectrodeposition, dimethylsulphoxide, crystalohydrate of nitrate of copper (1), electrolyte, electro-
conductive, current density, yield current of copper.
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W3 ananuza HAy4HO-TEXHUUECKOU JTUTEPATYPHl H3BECTHBI 3JICKTPOIUTHI MCIHCHHS HA OCHOBC HEBOX-
HBIX PACTBOPHTENCH, TAKUX KaK METAHOJ, 3TaHOJ, dopMaMua, mupuiuH U ap. OxHako U3 3THX DICK-
TPONHTOB, KaK MPaBUIO, HE YAACTCS MONYYATh KAUCCTBCHHBIC MOKPBITHI € BBICOKUM BBIXOJOM IO TOKY
[1, 2]. M3BecTHBI TaKke 3ACKTPOIUTH MEAHCHHS HA OCHOBE BOAHBIX pacTBOpoB Hutpara meau (I1), coaep-
JKalue a30THYIO KUCIOTY U A0OABKU XJOPUA-HOHOB M OPTaHHYCCKHX MOBEPXHOCTHO-AKTHBHEIX BCIICCTB
[3], moGaBkM MOBEPXHOCTHO-AKTHBHBIX HCOPTAaHMYCCKHUX M OPraHuYeCKux aHuoHoB [4]. Ilpucyrcrue B
3MEKTPOIUTE A30THOW KHUCIOTH, OOVCIOBIUBAOLICH KOPPO3HOHHYKO AKTHBHOCTB, 3aTPYAHSCT NPHME-
HCHHE 3TUX 3JICKTPOIHTOB.

Hawmu B paboTe U3yUeHO 3MEKTPOOCAKACHUE U aHOAHOC PACTBOPCHUEC MEIU U3 PACTBOPOB TPHUTHAPATA
nutpara meau(ll) B aumerwicyapdokcuae (AMCO). OpraHudeckue AUTIONIPHBIC PACTBOPUTEIH, B YaCT-
Hoct JIMCO, obnazaror criocoOHOCTRIO K 0Opa30BAHUIO KOMILICKCOB C HEKOTOPHIMH dS-MeTallamMH U
BBICOKOH aacopOupyemoctsio Ha meramuiax [5]. Monekyner (CH;3),SO, kak katnoHoTpOmHBIC, 00Pa3yOT
JIOBOJIBHO MPOYHBIC KOMILICKCH ¢ noHamu meau(Il). Anamus snekrponnoii crpykrypsl mosiekya (CH;),SO
U OCOOCHHOCTCH METAIIMYCCKOW PCIICTKH MEAH [6] MO3BOMSET CACIATh 3AKIIOUCHHUEC O HAHUOONICE BE-
posaTHON opucHTamuu ancopOuposaHHex Monekyn JAMCO aromom kucnmopoma k metamty. I[lpenna-
racMBId HAMH 3JCKTPOIHUT OTIHYACTCSA NMPOCTOTOH cocTaBa W Oiarojaps COUYCTAHHIO B PACTBOPUTEIC
(auMeTHICY Th(OKCHAE) TOBEPXHOCTHO-AKTHBHBIX M KOMILTEKcooOpasyomux ¢ momamu Cu®  m NOj
CBOWCTB, HC HY>KAACTCS BO BBEACHHH APYIUX JOOABOK, BIMSIOIINX HA KHHETHKY BOCCTAHOBIICHHS MCIH U
HHTPAT-HOHOB. JICKTPOIUT TOTOBHIH PACTBOPCHUEM KPHCTALTHYCCKOTO TpexsoaHoro Hutpara Meau(ll)
B JUMETHICYIb(QOKCHAC, NPH NOCTOSHHOM IMEPEMCIIMBAHUM. Tak Kak CBEKCMPUTOTOBICHHBIH 3ICK-
TPONUT HE 001aTaCT CTAOUIBHBIMH CBOMCTBAMH, HAITPUMEDP 3ICKTPOIPOBOAHOCTHIO, 0 HEOOXOHUMO BbI-
JepoKaTh MPH KOMHATHOHW TteMmmeparype B TeueHne 24 4. Jlma ocakacHHS MeIu W3 AUMETHICYJIb-
(dokcuaHOrO pacTBopa Hamu ObLiu H3yueHsl pactBopumocth Hutpara meau(ll) B IMCO u dusuko-
XHUMHYICCKUAE CBOMCTBA MOJIYYAaCMBIX PACTBOPOB, U HA 3TOH OCHOBE pa3paldOTaH JICKTPOIUT MCIHCHUS.
YcraHoBNIEHa Xopolnas PacTBOPHUMOCTh Kpuctammoruapara nHutpara meaum Cu(NOs),3H,O B IMCO.
Conepxanue Boabl B cMecax ¢ IMCO B MOJSIPHBIX COOTHOLICHHX, HE MPESBHIIIAIOIINX BEIHIHH MOPSIKA
1:9, He3HAUUTEIBPHO BAUSCT HA (GU3UKO-XUMHUCCKUC CBOWCTBA OPraHUYCCKOTO pacTBopuTess [7].

DNEKTPOOCAKACHUE MEAN NPOBOAMIN B CTCKIIHHON sueiike ¢ BoAsHOU pydarkoii pabounm o6peMoM
100 cv’. Karox w3 MemHOM domeru tommuHon 0,5 mwm, pasmepamu 25x30 MM® ¢ oBmei paboucii
TMOBEPXHOCTBIO 15 cM’ 3aBELIMBATH MEXKAY NAPAILIETbHBIMI AHOAAMH U3 IIATHHBL C TEMH JKE PA3MEPAMH.
B kauecTBe HMCTOUHHKA TOKA HCIOIB30BANH YHUBEPCATBHBIA (CTAOHMIH3UPOBAHHBINA) HCTOYHHUK HMHUTAHUS
YUII-2. Temmeparypa B 3MEKTPOIUTHUECKON SUSHKe MOAAepKUBaAIACh ¢ momommpio Tepmoctara UTU-4 ¢
tounocteio 0,5 °C. Meanslit katox mpeasaputeabHo ooekupusactes B 10 %-som pactsope KOH mpu
KOMHATHOH TeMIEpaType, MOCIE OPOMBIBKU rOpsiMel BOJOM TPaBUIM B PACTBOPE CMECHU a30THOM, CEPHOU
U COMSIHOHM KUCIOT. BBIX0J Memu mo TOKy OmpeAcisiid Ha OCHOBE 3akoHa dapanes ¢ HCIONB30BaHUEM
MEIHOTO KYJIOHOMETPA H PACCUUTHIBAIHU 1O GopMmyre

BT¢= (m,/m,) - 100 % ,

e m, — Macca MEAW, BBIACIIONICHCS 3a BpeMS JJIEKTPOOCAKICHHS HA KAaTOAE M3 HCCIEAYEMOTO
JNEKTPOJIUTA; M, — Macca MEAW, BBLACIIONICHCA 3a TO JKE BpeM:d Ha KaToJe MEJHOTO KYJIOHOMETPA.
KagecTBo momygaemMeIX MEKTPOIUTHISCKIX 0CaIKOB MEIHN OLICHHUBAJIOCH BU3yanbHO. Mcnonp3oBanHbIHN B
paboTte Hutpar meau(ll) moaseprancs ouUCTKEe OOBIMHON KpUCTATIIH3ALKCH [§].

Ilpm smexTponmse pacTBopa, COAEPIKAINErO TPEXBOXHBIN HUTpAT Meau B komwdectse 24.2 T, pac-
TBOPCHHOTO B TUMETHICYIb(POKCHAC, 00bEM KOTOPOTO AOBOIUICS 10 1 JI, IPH KaTOHOW IUNIOTHOCTH TOKA
0.5 A/av’ u emmeparype 45 °C B TeucHHe 60 MHH HA KATOAC SICKTPOIH3CPA H KyIOHOMETPA BBIACIIAIACK
meap B kommuecteax 0,0898 u 0,0915 r coorBercTBeHHO. Bhixom Meau mo Toky cocrasiaser 98,1 %.
DICKTPOIUTHUCCKUA OCATOK MPEACTABIACT COOOM PABHOMECPHBIA IUIOTHBIA CIOW MEOH XapaKTECPHOTO
PO30BOTO LIBETA C HEKOTOPBIM OneckoM. JIpyrue OMBITHL MPOBOIHMIN AHATOTUYHBIM CIOCOOOM. Y CIOBHS
3MEKTPOOCAKIACHUS, COCTAB 3JICKTPOINTA U PE3VIIBTATH OIBITOB MPEACTABICHBI B TAOTHIIE.

Haunyumie no ka4ecTBy SJCKTPONUTHUYSCKHE OCAOKU MEIHU, KaK BUAHO H3 TAONHUILBI, HONTYUCHBI U3
PacTBOPOB, COACPKAIUX KPUCTAUTOTHAPAT HUTPATA Meau B KoauuecTBax 24,2-96.8 r/n. Hauboaee kaue-
CTBCHHEBIC TIOKPBITHS MOTYICHBI ¢ MAKCHMATBHBIMHU BRIXOAaMH 10 TOKy 92.8-98.1 %. Hamu nccnenosaHsr
TaKKe KUHETHUECKHE 3aKOHOMEPHOCTH NIEKTPOOCAKIACHHMA MEAM B PACTBOPE TPHUTHApATa HUTpATa Me-
1u (11). BomeT-amnepHbie KPUBBIE MPH BCEX YCIOBHSX BBIACICHUSA MEIH MPEACTABIAIOT IPadUKh ¢ ABYMS
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Cocran BJICKTPOJIUTA, PEHUMBI SJICKTPOJIN3a U PE3YJILTATHI OIILITOB I10 BJIEKTPOOCAMKICHUIO METNA

KommonenTs pactBopa TGOl Pesynprate! onmiToB
No SIMEKTPOITH3a
o Z[N;CO’ Cu(NO3r)2'3H20, A};’Mz OTC BI/(;H ’ Buenmuit Buj| ocajxa
1 molx 242 0,1 45 68,0 1 D1oTHBIA, pO30BBIA
2 molx 242 0,2 25 93,3 1 10THBIA, paBHOMEPHBIH, CBETIIBIA
3 molx 242 0,3 45 932 1 10THBIA, paBHOMEPHBIHA, ¢ OIIECKOM
4 molx 242 0,5 45 98.1 To xe
5 molx 36,7 0,5 25 87.4 «
6 molx 41,1 0,5 30 943 «
7 molx 50,7 0,5 25 96.4 1 1oTHBIA, paBHOMEPHBI, TI1a[KHIA
8 molx 63,0 0,5 25 94.9 PaBHOMEPHBII ¢ HEKOTOPHIM OJIECKOM
9 molx 77,3 0,5 25 91,7 To xe
10 golm 82,1 0,5 20 92.8 «
11 molx 96,8 0,5 15 943 1 10THBIA, paBHOMEPHBIHA, CBETIIO-PO30BBIA
12 molx 96,8 0,7 25 95,1 PaBHOMEpPHBIH, MATOBBIH

MHUKaMH, YTO CBHICTEIBCTBYCT O ABYXCTAJUIHOM BOCCTAHOBICHHMH Meau. CpeaHee 3HAUCHHE reTepo-
TCHHOU KOHCTaHTBl CKOPOCTH, PacCUMTaHHHOE MO ypaBHeHHIO Marcyasl [9] mpu 25 °C ang mepsoi
cramuu paseo 2,38x107 cm-¢”. Jlns BTOPOI CTYIEHH 3Ta BEIMUHHA HA HOPAAOK HEbKe. Mable 3HAUCHHUS
TCTCPOrCHHBIX KOHCTAHT CKOpocTell M ko3(d¢uimeHToB nepenoca anektpoHos (o = 0,28; a = 0,21)
ABIISIFOTCS CICACTBUEM KBa3HOOPATHMOTrO BOCCTAHOBICHUS MCIHM W3 OPTaHUYCCKOrO PacTBOPA HA KaTOXC.
Ecnu mepBas cTynmeHp mpouecca KOHTPONHPYETCS MPCHMYINECTBEHHO NEPEHOCOM 3apsaia, TO BTOpad,
BCPOATHEE BCETO, CTAMUCH JOCTABKH AIICKTPOAKTHBHEIX YaCTHILI.

OTHOCHUTENBHBIH TeMIIEPaTypPHBIH KO3 QHUIUEHT BOCCTAHOBICHUS MEAHW B Npeaeiax TeMIepaTyp
24-35 °C cocrasmser 0,0584 K, uTo moaTBEpKAAET MPEHUMYIIECTBEHHO IEKTPOXHMHUCCKUI XapaKTep
KOHTpONs KarogHoro mporecca. [Ipu Oosee BBICOKHMX TeMmmeparypax CKOPOCTh BOCCTAHOBICHHS MCIH
MAJACT BCICACTBHC BOSHUKHOBCHUS U YCHUJICHHS CKOPOCTEH MOOOYHBIX MPOLIECCOB, HANOOIEE BEPOSTHBIA
13 KOTOPHIX — BOCCTAHOBJICHUE HUTPAT-HOHOB.

[Ipn m3yueHnn snexTponusa pacTBopoB TpexsoxHoro Hurpara mMeau Cu(NOs), 3H.O B IMCO ¢
MEIHBIMH aHOJAMH HaMH ObLITO 0OpAIlcHO BHUMAHHE HA YPES3BEIYAHHO BHICOKUE aHOIHBIH BBIXO[ 110 TOKY
B pacuete Ha noHsl meau(ll). Bausaue mmoTHOCTH TOKA (X;) ¥ TeMmeparypsl (X;) HA aHOTHBIN BBIXO[ 11O
toky (BTa) msyuanun meromom mmanupoBanus sxcrepumenta (bokca-Ywuicona) mo momHomy (daktopy
tuna 2°. Konrentpamuro comu B pactsope 0,1 M cOXpaHAmH MOCTOSHHON. B KauecTBe OCHOBHOTO YPOBHS
GBI MPHHATHL TIOTHOCTH TOKAa 6 MA/cM” u Temmeparypa 55°C. Ha OCHOBaHHM MPOBEICHHBIX JKCIIC-
PHMCEHTOB MHOJIYUCHO YPABHCHUE PETPECCHH:

BT, = 188,58-0,32x, + 0,80x, — 0,33 x,%.

Cyas no 3HaYCHUSIM IPyrux KOAGGHUIIHUCHTOB, OOMBIICE BIMIHUC HA HUCCICIYCMBIH MPOIECC OKA3bI-
BacT TEMIICPATYPa.

Benmuraa BBRIXOZA MO TOKY, pacCUYMTHIBAcMas MO JAHHOMY YPaBHCHHIO, OyJCT HMCTh PasyMHBIC
3HAYCHHUS, SCJIM AHOTHOC OKUCJICHHUE MCAU B TUMCTHICYIB(DOKCHUIHOM PACTBOPE OMUCHIBATH YPABHCHUCM |
Cu — ¢ = Cu’. Bo3MOXkHO, 3TOMy GIarompuATcTBYeT criocobHocTh Moeky1 JAMCO amcopbuposaTbes
MPSUMYINSCTBCHHO B 00/1aCTH TOIOXKHUTEIBHBIX 3aPsIOB MOBSPXHOCTH METALIA M MPOYHO CONBBATHPO-
Barb noHbI Meau(1).

Bosnukaromue y anona uossr meau (1), B3aUMOACHCTBYS ¢ MOJCKYJAMH BOJbI, BHOCHMOH B 3JICK-
TPOJHT B COCTABE COJIH, MO PCAKIIHSIM:

Cu"+H,0=CuOH+H",
2CL14r + HZO = CUQO +2H+
— )] ——




Becmnux HayuonanvHoii akademuu Hayk Pecnybnuxu Kasaxcman

00pa3yIOT B pacTBOpE SPKOOKPALICHHEIC B3BECH THAPOKCHAA KEITOTO LIBETA M OKCHIA KPACHOTO LIBETA,
XOPOIIO HAOIIOAACMBIC B AHOJHOM MPOCTPAHCTBE BU3YAIIBHO.

TakuM 00pa3oM, HAMH HCCICAOBAHO 3ICKTPOOCAKACHHE H AHOJHOEC PACTBOPCHHE MEIU B Op-
TAaHUYCCKOM PACTBOPUTEIC M MPCIIOKEH HOBBIM BICKTPOIUT MCIHCHUWS, MNPEACTABILIIOIIUN PacTBOP
Cu(NO;),-3H,0 8 IMCO. Bapeupys koHieHTpaiuio 3iekrponura B npeaeaax 0,1-0,4 M u kaTtogHyro
miotHOCTs Toka 0,01-1,0 A/av’, mpu Temmeparypax 20-25 °C MOXHO MOIYYHTH 3IEKTPOTHTHUCCKUE
0CaAKH MEAH, PA3NHYAOLIHEC] MHUKPOCTPYKTY PO B MOP(OITOrHeH.
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MBICTBIH JUMETUICYJIb®OKCUATE
SJIEKTPOT¥H/JBIPY MEH AHOATEI EPVI

JKympbICTa OPTAHHUKANBIK CPITKIIITE MBICTHIH 3JICKTPOTYHIBIPYBI MCH AHOJTHI €yl 3€PTTEITCH JKOHE AUMCETHII-
cyme(oxcuare (IMCO) Cu(NO;),-3H,O 6ap epiTiHaiCi peTiHae KaHA 3ACKTPOIUT YCHIHBUFAH. DJICKTPOINTTIH KOH-
uentpanmackH 0,1-0,4 M, KaToaTsl Tok THIFBBABESHE 0,1-1,0 A/m” xoHe Temmepatypa 20-25°C apanbsEbHIA
©3Tepe OTHIPHII, CATIACHI KOFAPhI TAIFBAHOKANI TAMAIAPIBI AIyFa 007aabl. JKyMBICTa alPOTOHABI MOAPIEI EPITKIOT —
JUMETHICY TH(DOKCHU HETI31HAC MBICTHIH TYHIBIPYbIHA APHAIFAH 3JICKTPOINT YCBHIHBLUIFAH, TA3aJbFbl 6TC JKOFAPBI
00JaThIH, KaTOMKA KAKCHI OCKITINETIH, AmIbIK TYCTI, YCAaK KPHUCTAJABIK MbIC KANTAMACBIH aJIyJbIH OHTANIBI >KaF-
JAWIapsl aHBIKTANFAH. [ I0TCHITHO IMHAMHUKAIBIK KUCBIKTapAbl TYCipy apkburbl JIMCO — MBIC HUTPATHIHBIH KPHUCTAT-
JOTHAPATHI EPITIHAICIHAE MBICTBIH 3JICKTPOTYHABIPY IMPOLECCIHIH KHHETHKAIBIK 3aHIbLIBIKTAPIbI 3¢PTTEITCH.

Tipek ce3aep: 3nMeKTPOTYHABIPY, AUMETHICY Ib(okcua, Mpic (II) HUTPATHIHBIH KPHCTAIOTHAPATHL, 3JIEKTPO-
JIHT, 3ICKTPOTKI3TIITIK, TOK THIFBI3ABIFBI, MBICTHIH TOK OOHBIHINA IIBIFBIMEIL.
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Summary
A. M. Serikbaeva, A. K. Mamyrbekova

(Kazakhstan engineering-pedagogical university of Friendship of people, Shimkent, Kazakhstan)

ELECTRODEPOSITION AND ANODIC DISSOLUTION OF COPPER
IN DIMETHYLSULPHOXIDE

Electrodeposition and anodic dissolution of copper in organic solvent is investigated and the new electrolit of
copper, representing solution Cu(NO;),3H,0O in dimethylsulphoxide (DMSO) is offered. Varying concentration of
electrolit within the limits of 0,1-0.4 M and cathodic density of a current 0,1-1,0 A/xm”, at temperatures 20-25 °C it
is possible to receive qualitative galvanoplatings. In work the electrolyte of copper on the basis of aprotonic polar
solvent — dimethylsulphoxide was elaborated and the optimum conditions permiting to obtain light, petty-crystal,
well cohesioned with basis deposits of high cleanliness were determined. Kinetic laws of electrodeposition of copper
in solution DMSO-crystalohydrate of nitrate of copper (II) by a method of potentiodynamic polarizing curves are
studied also.

Keywords: clectrodeposition, dimethylsulphoxide, crystalohydrate of nitrate of copper (1), electrolyte, electro-
conductive, current density, yield current of copper.
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