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PRODUCTION OF FINELY DIVIDED COPPER POWDER FROM
WATER-CONTAINING DIMETHYLSULPHOXIDE ELECTROLYTES

Abstract. The possibility of the electroprecipitation of copper powder via the cathodic reduction of an
electrolyte solution containing copper(Il) nitrate trihydrate and dimethylsulphoxide (DMSO) is shown. The effect
electrolysis conditions (current density, concentration and temperature of electrolyte) have on the dimensional
characteristics of copper powder is studied. The size and shape of the particles of the powders were determined by
means of electron microscopy; the qualitative composition of the powders, with thermogravimetric method. Fine
copper powders with particle sizes of 50 pm were obtained from dimethylsulphoxide aqueous solutions via
electrochemical synthesis, and their physicochemical properties were studied. It was found that the powders obtained
from 0,1-0.4 M solutions of Cu(NO;),'3H,0 in DMSO contained the maximum amount of particles with sizes of
30-40 pm. By the results of a radiographic method of research it is determined that the structure of the received
powder contain Cu, Cu,O and CuO.

Key words: Dimethylsulphoxide, crystalohydrate of nitrate of copper (II), electrolyte, electroconductive,
current density, thermogravimetry.
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HOJIYUYHEHUE MEJIKOJANCHEPCHBIX ME/IHBIX ITOPOIITIKOB
N3 IMMETWICYJIb@OKCUIHO-BOAHBIX PACTBOPOB
IJIEKTPOJIUTOB

Annortamus. [Tokazana BO3MOMKHOCTh 3TCKTPOOCAKACHHSI MEIHOTO MOPOINKA IyTEM KAaTOJAHOTO BOCCTAHOB-
JICHHS W3 PACTBOPA 3JCKTPONHTA, CoAcpramero tpuruapar murpara meau(ll) m gumermncymspoxcun (AMCO).
HccnenoaHo BIMSHUE PEKHUMOB 3JICKTPOJIM3A: IUIOTHOCTH TOKA, KOHICHTPAIMH M TEMIIEPATYPbl 3JICKTPOJINTA HA
pa3MEpHbIC XAPAKTEPHUCTHKH IOIYYCHHBIX MOPOINKOB Meau. Pasmep m (OopMy 4YacTHI[ MOIYyYEHHBIX MOPOINKOB
ONPEACTSUIA C MOMOIIBI0 BJICKTPOHHOW MHKPOCKONHHU. KauyeCTBEHHBIM COCTaB MOPOINKA OMPEACICH METOAOM
TPAaBUMCTPHH. MGTOI[OM QJICKTPOXHMHUYICCKOTO CHHTC3d MOJYYUYCHBI MCJIKOOUCICPCHBIC MCOHBIC IOPOMIKH M3
JAMCTHIICY Th(HOKCHIHO-BOTHBIX PACTBOPOB C pa3sMepaMH HacTHIl 10 50 MKM M H3YUCHBI X (DH3HKO-XHMHYCCKHUC
CBOWCTBA. YCTaHOBIJICHO, YTO MAKCHMAJIBHBIM COJCP)KAaHHEM YacTHL ¢ pazMepamu 30-40 MKM 00Iamar0T MOPOIIKH,
momyucunabie w3 0,1-0.4 M pacteopoB Cu(NO;),3H,O B IMCO. Tlo pe3yaprataM TPaBHMETPHICCKOTO METOA
HCCIICIOBAHHUA OMPEACICHO, YTO B COCTAB MOy YeHHBIX mopomkoB BxoaaT Cu, Cu,O u CuO.

KmoueBnie ciioBa: auverwincyabokcun, tpuruapar Hutpara Meau(ll), 3aeKTpoamT, 3MCKTPONPOBOIHOCTS,
IUTOTHOCTH TOKA, TEPMOTPABUMETPHSL.

Beeoenue. B nociednue 200v1 uHmeHCUeHOe pazeumue nOAY4uin pabomel 6 o00aacmu Co30aHUs
KA4eCmEeHHO HOBLIX MAMEPUAno8 Hd OCHO8E YIbMPAOUCNEPCHBIX U HAHOPAIMEPHBIX MEMANLIUYeCKUX




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

nopoutkos, Haubonee WUPOKO pAcNpPOCMPAHEHHVIMYU U3 KOMOPLIX A61a0mesa nopoutku meou. OOHoIl u3
BAMCHENMUX 30004 NOOOOHBIX pabom aeiaemcs paspadomKa Memooo8 U U3ydeHue 30KOHOMEPHOCHel
CUHME3( MOHKOOUCNEPCHBIX U HAHOPAZMEPHBIX MEOHLIX NOPOULKOS, (0 MAKMHCe UVYeHUe UX QQU3UKo-
XUMUYECKUX CGOTCME.

ToHkoIUCTIEPCHBIC TOPOIIKKA MEIH ITHPOKO MPUMEHAIOTCS A CO3AAHHS HA MX OCHOBE PAa3HUYHBIX
MaTepuaioB, OONAJAOINX CBOMCTBAMHM, LICHHBIMH IS MpakTH4eckoro ucnonap3oBanus [1]. CeolicTea
MaTepHUaIoB Ha OCHOBE TOHKOJUCIICPCHBIX MCAHBIX MOPOIIKOB B 3HAYUTEIBLHON CTETICHU OMPEACTISIOTCS
pasMepoM YACTHIl M COCTaBOM COCIOMHCHHI MOPOIIKOOOpPa3HOro KoMmoHeHTa [2]. Meabcomepskamue
MOPOIIKH ¢ OONBIICH YAETBHOH MOBEPXHOCTBIO 0ODCCICUMBAIOT (OJEE PABHOMCPHOC PaclpeiclICHHE
YacTHUI] MOPOIIKA B MONMMMECPHOW MAaTpPULE WIM CMAa30YHBIM MAaTCPHATIOM, BBICOKYIO KATATUTHYCCKYIO
aKTHUBHOCTS [3].

B nayusoO#l nuteparype uMeercd psa paloOT, KacarOIIUXCsA pa3paboTOK JIEKTPOXUMHYECCKOTO
MOJIYUCHHUS MEAbCOACPKAIINX MTOPOINKOB [4,5]. AHAIN3 IUTCPATYPHBIX JAHHBIX MOKA3BIBACT, YTO BIIHSTDH
Ha MOP(ONOTHIO BIECKTPONUTHYCCKUX MEIHBIX IOPOIIKOB MOXKHO, H3MCHSAS NapaMeTphl MpoLecca
OCKICHHUS M BBOJOM B DJICKTPOIUT Pa3MUYHBIX OPraHUYCCKUX M HEOPTaHHYCCKUX JOOABOK.
BapeupoBanue napaMeTpoB BIEKTPONUTHYCCKOTO OCAKACHHUS, 2 HMECHHO IUIOTHOCTH TOKA, PEXKHUMA
MCPEMCIIMBAHMS, TEMIICPATYPHl JICKTPOIUTA, MATCpHaNl 3JICKTPOJA, AAcT BO3MOXHOCTb BJIMATH HA
mapamMeTpsl (OpMBI YACTHL, TAKHE KaK HEPABHOOCHOCTh, YICIbHAS MOBEPXHOCTb, & TaKXKE pazMep
KaToIHOTO ocagka [6-8]. BappupoBaHue XUMHUICCKOTO COCTABA JICKTPOIUTA TAKKE TIO3BOISICT BIAHMIATh HA
CTPYKTYpY, pasmep, GOpMy H XHUMHYCCKHH COCTaB MOPOIIKOB. B 4YacTHOCTH, BBEACHHC B COCTAaB
3MEKTPONNTA XUMHUYCCKU-AKTUBHBIX COCIUHCHHH, TAKUX KaK KOMILICKCOOOPa30BaTe i H HOBEPXHOCTHO-
AKTHBHBIC BCLICCTBA, MO3BOJICT IMONYYaTh MOPOLIKH OONEEe BBICOKOTO KaueCTBA C MOBBIMICHHBIMU
TCXHOJIOTHICCKUMH CBOMcTBamH [9-12].

OcHoBHOI wENbl0 paboThl  SBIAIOCH HCCICAOBAHHE CTPYKTYPHI M CBOHCTB KAYCCTBEHHBIX
TOHKOAMCTICPCHBIX MEIHBIX TOPOLIKOB M3 JUMETHICYIb(OKCHA-HOTO 3ICKTPOJINTA, ONPEACICHHE
ONTUMATIBHBIX YCIOBHH MOTYYCHHS MEIHBIX MOPOLIKOB. DICKTPOIUT A MOIYICHUS MEIHOTO TOPOIIKA
M3 HEBOAHOTO pacTtBopa Ha ocHose aumeTuiacyabhorcuaa (JIMCO) B kadecTBe mOHOpPA HOHOB MEIH
cogepkut Tpurnapar Hurpar Meau(ll) mpu caeayromeM COOTHOLICHHWH KOMITOHCHTOB. TPHTHIAPAT
umutpara meau(ll) — 0,1- 0.4 mone/a; AMCO — g0 1 1.

MeToanka 3KcepHMeHTAa

Pacteoper sektpoautos Cu(NO;),:3H,0 B JIMCO rotoBwiuck B unTepBajie kouucHrpaiwmil 0,01-3
Monb/n. [IpHrOTOBICHHEIC pacTBOPHI MEPEA W3MECPCHHSAMH BBIACPKHBATH HE MEHEE CYTOK JUIA
JOCTIDKCHHS B CUCTEME HOHHOTO PaBHOBECHL.

JIMCO — keanupurayui «x.4.» nodeepeancs 6axyymnol nepezonxe (np = 1,4816). Ipucomos-
JIeHHble PACMBOPbL eKMPOTUMOE Neped INeKMPOIUIOM GbIOePHCUBANY HE MeHee CYMOK Ol O0CHUMCe-
HUS 6 CUCMEME UOHHO20 DAGHOBECUSL.

JNEKTPOOCAKACHUE MEAHOIO TMOPOINKA MPOBOAMIN B TATbBAHOCTATHUCCKOM  PEXKHME B
TCPMOCTATHUPYEMON CTCKIIHHON sUeHKe, CHAOXKCHHOH BHHHILIACTOBOH KpPBIIIKOW C MapaiciIbHO
3aKPCIVICHHBIMU aHOJAMHM, O¢3 MPHHYAUTCIBHOTO MepeMemuBanmi. B kadecTBe katoga UCHONb30BAIH
CTATbHON LWIMHAPUYCCKUH CTCPXKEHb, KOTOPHIH MOMELIANH B LEHTPE KpBIUKH. B  kadectse
PacTBOPUMBIX AHOMOB UCMOJIb30BAIH IIACTHHBI, H3TOTOBICHHBIC H3 BICKTPOIUTHYCCKH YHCTOH Mean. B
Ka4eCTBEC HEPACTBOPUMBIX aHOJOB HUCIONb30BAIN INIATHHOBBIC MIAcTUHBI. [IpenMymecTBoM npUMEHEHHS
PacTBOPUMBIX aHOAOB SIBISICTCS TO, YTO SICKTPOIH3 MOKHO MPOBOIUTH JOBOIBHO ATHTEIBHOE BPEMSL.

[To oxoHYaHNH BMEKTPONN3a HOMYUYCHHBIH 0CaI0K MHOTOKPATHO NPOMBIBATH OHIUCTUITHPOBAHHON
BOJOW J0 TMOCTOSIHHOTO 3HAYCHHS 3JCKTPONPOBOAHOCTH MPOMBIBHBIX BOJX W BBEICYLIMBAIH IO MOPOLI-
KOOOPa3HOTO COCTOSHUS € IIOCTOSIHHBIM BECOM.

Pasmep u ¢QopMy dYacTHIl TOAYYCHHBIX MOPOIIKOB OMPEACISUIA € TOMOINBIO 3JICKTPOHHOMN
MHUKpOCKOIHH. B paboTe HCHoNp30Bald PacTpOBBIH SICKTPOHHBIM MuKpockon JSM 6490 LA npu
yeearaernd B 2000 u 5000 pas.

C Lenplo M3YYCHHS PACHPEACICHHS MO pa3MepaM 4YacTHULl MEJHOTO MOPOLIKA HWCIOIb30BATH
nAasepHbiii anammzarop mapku LS 13 320 ¢ skuaxocTHeIM, BOAHBIM MoAyJjeM. JluamasoH usamMepeHwus
pasmepa gactui koaeoaeTcs ot 20 MM 10 500 mim. [l uaMeperus yacTun Au(PaKHOHHBIM METOIOM
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