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Pa3pa6oTka 31eKTPoa0B AJs JIeKTPOXUMHYECKHX MPOIECCOB
HA OCHOBE HOBBIX YIJIEPOCOIEPKAIUX MATEPHAJIOB

B craTtbe paccMoTpeHa BO3MOKHOCTh M3TOTOBIICHHUSI HOBBIX YITIEPOACOEPIKAILINX IEKTPOJIOB U3 MazepHa-
JIOB HA OCHOBE PACTHTEIBHOTO CBIPbsi (A0PUKOCOBBIE KOCTOUKHM, CKOPIyNa TPELKOr0 Opexa) U MPOIyKTOB
oboraieHusi IIyHTUTOBBIX MOpoA MecToposkaeHus «bakbipunk» Bocrouynoro Kasaxcrana. TepMumeckyro
00paboTKy HCCIIeyeMbIX MaTePHUaIOB MPOBOIMIN METOAAMHU THAPOTEPMAIBHON U TEPMUYECKON KapOQHH3a-
MM B MHEPTHOH cpene aproHa. OnpeneneHs! (PU3NKO-XUMHYECKHE XapaKTePUCTHKH MaTepHaIOBMY.CTAHOB-
JIeHO, 4TO OoJiee pa3BHUTOH yJEeIbHON ITOBEPXHOCTHIO 00JaJaloT 0OpasIbl HA OCHOBE PaCTHICIBHOTO\CHIPHS
ToCJIe THPOTEPMANBHOM KapOOHHM3aMu. Y IelbHAs IIOBEPXHOCTH JIEKTPOJHOTO MaTrepuaia Ha, OCHOBE al-
PHKOCOBBIX KOCTOUEK cocTaBisier 1295,0 M*/T, Ha 0CHOBE MUHEPANBHOIO ChIpbi — 153 4. PaspaboTans!
YTIIEpOJICOAEpIKaIME EKTPOBI METOJIOM HaHeceHHsT MaTepuanoB Ha ITO-cTexio, kOTOpBIC OBLIN HUEITOTb-
30BaHbI JJIS OTIPEAENIEHUS JOTAMHHA METOI0OM IIUKIMYIECKOH BOJIBTaMIIEPOMETPHHM.

Kniouesvie cnoga: 3neKTpo, BOIbTaMIIEpOrpaMMa, LTYHTHTOBBIN MaTepuall; GKOpdyia, IPEIKOro opexa, ad-
PHUKOCOBBIE KOCTOUKH, THAPOTEpManbHas KapOOHU3aIHs, TepMUIecKas KapOOHH3aL .

VYriepoaHble MaTepUaIIbl IUPOKO UCTIONB3YIOTCS MPH MOTYYCHHMRONIEKTPOAHBIX, HOHOOOMEHHBIX, KaTa-
JIUTUYECKUX U IPYrux marepuaioB. Mx mpuMeHeHue 0O0bACHICTCH, JOCTYITHOCTHIO, BO3MOXKHOCTBIO UMMOOU-
JM3AIUH UX TIOBEPXHOCTH Pa3HOOOPA3HBIMHU (DyHKIIMOHATIHHBIME PYHHAMH, BBICOKOI JIEKTPOIPOBOTHOCTHIO,
BO3MOKHOCTBIO U3MEHEHHUS TOPUCTOCTH CTPYKTYPBL. DIEeKEPONPOBOAHOCTD YBEIHMUMBACTCS IPH TEPMUUECKON
00paboTke 1 rpaUTH3ALMH [IPU BHITOPaHUH aMOPPHBEIXKOMIQHEHTOB UCCIIEAYEMbIX MATEPHUAIIOB.

B Hacrosime#t pabote B kauecTBe MaTepHaioR U JEKTPOJIOB MCIIONL30BAIU MPOJIYKTH 000TaIICHHSI
LIYHTUTOBBIX TOpoA MecTopoxkaenus «baxsipumie Boctognoro Kazaxcrana (comepxkanue yriepoaa 40,0 %
Macc) [1], a Takke CKOpIyIy TPELKOTo Opexd 1 a0OPHKOCOBBIE KOCTOUKH, KOTOPbIE 00Pa3yroTCs B OONBLINX
KOJIMYeCTBax MpH nepepadoTke GpyKTOB#M OPEXOB/B IOKHBIX paifoHax Ka3zaxcTaHa M B COCEIHHX CTpaHax
IlenTpanbHO-A3UATCKOTO PETHOHA.

Martepuransl NoIy4and 2 METOAAMMU:

1. Tepmuueckas kapoonuzauwus (TK) npoBoannacs B MHEPTHOH cpejie aproHa npu temmeparype 700—
800 °C B teuenue 1 u.

2. 'maporepmansHas Kapoouusanus (I'TK) nposoamnace mpu temneparype 240 °C, nasnenuu 20 Gap,
0e3 JocTyna Bo3ayxa B TedeHue 24 1.

[TonmydeHHble IEKTPOAHBIE MaTepUallbl NI0JBEPrajluCh aKTUBALMK IEPETPETHIM BOISHBIM MApOM IIPH
temneparype 850-900.2C B Teuenue 1 4.

VY nenpHYIQMIOWATFIOBEPXHOCTH M CYMMAapHBIi 00bEM MOp MOTYUYEHHBIX COPOCHTOB ONpeNesIi Me-
TogoM bpynay3dpa-OmMerta-Temrepa (BOT) mo craHgapTHON METOAMKE HUCXO W3 JAHHBIX MO0 U3MEPEHUIO
n3orepM afcopOirn: necopOun aszora npu 77 K ¢ ucnosnp3oBaHMeM aHaIn3aTopa IUIOMAAN IOBEPXHOCTH U
pasmeposB nop ((Iristar II», Micromeritics, CILIA) [2] (cMm. Tab.).

Tabnunoa
Yraepoacoaep:kamue 3JIeKTPOAHbIE MaTePHAIbI
Howmep OneKTpoHbIN MaTepuan Y AeIbHa 2
o0Opasua MMOBEPXHOCTh, M™/T
1 AKTHBHpOBaHHBIN KapOoHu3aT myHrurosoro konnenrpara (TK 800 °C/1 1) 153,4
2 AKTHBHPOBaHHBIH KapOoHu3aT nryHrurooro konuenrpara (I'TK 240 °C/24 u) 129,0
3 AKTHBHPOBaHHBIN KapOoHU3aT cKkopaymsl rperkoro opexa (TK 700 °C/1 1) 4234
4 AKTHBHpOBaHHBIN KapOoHn3aT ckopurymsl rperkoro opexa (I'TK 240 °C/24 ) 570,8
5 AKTHBHpOBaHHBIH KapOoHn3aT abpukocoBslx koctouek (TK 700 °C/1 u) 505,7
6 AxTuBHpOBaHHBIN KapOoHu3aT adbpukocoBbix Koctouek (I'TK 240 °C/24 ) 1295,0
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[TokazaHo, 4yTO 0Opa3lbl HA OCHOBE PACTHUTEIHHOTO CBHIPbS MOCIE THAPOTEPMATIBbHOW KapOOHM3AIMU
HUMEIOT OoJiee pa3BUTYIO TIOBEPXHOCTb.
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Pucynok 1. Pacnipenenenue MUKpOIIOp MO pa3m
Kak u cnemoBaiio oxunath (puc. 1), Oonee BhICOKHE 3HJI €JIBHOM ITOBEPXHOCTH PACTUTEILHOTO

CBIPBs 00YCIIOBJICHBI HATTMYHEM OOJIBIIOTO Yrciia MUKponop. Ilegse TepMirdeckoii kapOoHH3aK 00pasyoT-
€Sl MUKPOTIOPHI pa3MepoM ~2—3 HM, y 00pa3ioB MOCIe THIPG oM KapOOHM3ALMH TIOBEPXHOCTD TIPEe/I-
CTaBJIEHa MUKPOIIOPaMH pa3MepoM ~4—6 HM.

30HJ0BOM MHUKpockorne «Ntegra Spectra» B Ha-
oro tuna KasHY um. anp-®apabu ¢ momoripio
HHON mnoayioxke. IIpu aHanu3ax MCHOJIb30BaJICA

IIMOHAJTBHONW HAHOTEXHOJOTUYECKON Jabopa
HaHeceHMsI o0pas3lia B BHJE TOHKOW pPEIlIHE
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PI/ICYHOK 2. PaMaH—CHeK’I‘pBI QJICKTPOAHBIX MAaTCPUAJTIOB U3 HIYHI'MTOBOTO KOHIICHTPATa
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—— 1 AKTMBMPOBaHHbIN KapboHKW3aT CKOpAYNbI rpeLkoro opexa (TK 700°C/1y)
—— 2 AKTMBMPOBaHHbI KapBoHKW3aT cropaynbl rpeukoro opexa (MK 240°C/244)

—— 3 AKTMBMPOBaHHBIW KapBboHm3aT abprKocosbix KocTouek (TK 700°C/1y

——4 AKTMBMPOBaHHbI KapboHwaaT abpyrocosbix KocTouek (MK 240°C

PI/IcyHOK 3. PaMaH-CHeKTpLI SJICKTPOAHBIX MAaTCPHUAJIOB HAa OCHOB

Amnanu3 PamaH-CIIeKTpOB 3JEKTPOJHBIX MaTEpPHAIOB U3 M BHOTO CHIPbS CBUIETEILCTBYET O Ha-
JUYAN ABYX IIMPOKHUX MHUKOB ¢ MakcuMymamu ipu ~1350 cm™ 1 ~1 cM', KOTOpBIE MOKHO OTHECTH K TaK
HazpBaeMbIM moniocaM D m G. Iluku oOpasmos, mporen oTepMalibHyI0 00paboTKy, 00IamaroT
Oonbuielt nHTeHCHMBHOCTHIO. CunbHble D u G-nuaun y oOpa OCJI€ THIPOTEPMaIbHON KapOOHU3aLNH Xa-
pakTepu3yroT amophHy0 GopMmy yrieposa.

PamaH-CHIEKTpBI YIIIEPOAHBIX MaTEpPHAIOB Hage ACTUTEJBHOTO CBIPBS TAaKXKe HMEIOT D- u
G-muann mipu 1350 em™ m 1600 evm™'. O6pasip! BE aKTHBUPOBAHHBIX KapOOHU3aTOB aOpPHKOCOBBIX
KOCTOYEK XapaKTepu3ylTcsi 0ojee MHTCHCHBH
CTPYKTYpE II0 CPAaBHEHHIO C AKTUBHPOBAHHBIN TOM CKOPIIYIIBI TPEIIKOTO Opexa.

[MoyueHHBIE CTIEKTPBI THITUYHBI JIISHCT] '
TaKoKe 11 KonebaHuit sp’-aToMOB B K X U

Crtpykrypa 00pa3ioB Oblia U3yueHa 0JIOM MPOCBEUUBAIONICH 3ICKTPOHHON MuUKpockomuu ([13M)
(JEOL JEM-1011, CIIA) (puc.
CTpyKTypa MOJIy4YeHHBIX
IUICHOYHBIE, YAJHNHEHHBIE,

€/ICTaBJIeHa YaCTHULAMU Pa3HOOOPa3HBIX T€OMETPUUYECKUX (HOpM:
okpyribie. Pazmep yactur y o0pa3ioB mociie TepMUIeckon kapoo-
30 aM. 3epHHCTBIE YaCTHIIBI HIMEIOT MONIEPEeYHHK Topsiaka 25 HM. Bepo-

B
b

a) obpazer Ne 1 6) obOpazer Ne 2

68 BecTHuK KaparaHamHCcKoro yHueepcureTa



Pa3paboTka anekTpoaoB 4515 3NIEKTPOXUMUNYECKMX ...

B) oOpazen Ne 3

) obpa3zerr Ne ‘

I) oopazer Ne 5
Pucynoxk 4. IIDM-cu JTyEMBIX 00pa3IoB
DJeKTpObI MOMYYCHBI METOIOM HaHec@HUS NECIOMyEeMOro yriiepoIcoaep Kallero MaTepuanna, pacTBo-
PEHHOTO B JUMETHI(OpMaMue, Ha MOKPBITHE 0CcHOBE okcuaoB nHausA-onoBa (ITO-crexno). [Tomyuena
CepHs AIEKTPOJIOB HA OCHOBE HCCIEY MaTepHainoB (cM. TaoI.).
Jb

DIEeKTPObl anpoOHPOBaHbI JI o MIEPOMETPUIECKOTO OTpeeieHnus Aonamuaa (puc. 5, 6). s
MIPOBEICHUSI SKCIIEPUMEHTA UCTIQIb u Hatpuii-hochaTrblil OydepHsiii pactBop (pH=7,4), B cocTaB ko-
b

toporo BxoxatT KH,PO, Na,HP aCl, H,O. B kauecTBe «X0JIOCTO» JTMHUH MPUBEACHA BOJBTAM-
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Pucynok 5. llukinmaeckue BOIbTaMIEpOrpaMMBI JOIIAMHAHA Ha UCCIIETyEeMbIX JIEKTPOIaX,
nostydeHHbIX MeToioMm TK
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Pucynok 6. Lluknnueckre BOJIbTaMIIEpOrpaMMBbl TONIaMHHA Ha UCCIEAYyEeMBIX JICKTPOAaX,
noxy4yeHHbIx Metosiom ['TK

ITo moNyYeHHBIM KPHUBBIM IUKJIMYECKUX BOJBTAMIICPOTPAMM MOJKHO! €€iaTh BBIBOJ O TOM, YTO Ha
anekTponaax, noimydeHHbIx Metogom ['TK 240 °C/24 u, peakuus onpeAencHEs JoaMuHa 0oJiee sIpKO BbIpa-
JKEHA, TIMKU YETKO Pa3JeIIIOTCA. DTO CBS3aHO C MX OOJBIICH YIGILHOW TOBEPXHOCTHIO MO0 CPaBHEHUIO C
aJeKTpoaamu, norydeHasiMu MeTogoM TK 700-800 °C/1 u.

Baxnouenue

[ToydeHsl ¥ UCCIIEOBAHbI NIEKTPOIBI M3 MaTepuaioB HA OCHOBE aKTUBHUPOBAHHBIX KapOOHH3ATOB a0-
PHKOCOBBIX KOCTOUYEK, CKOPIIYIIBI TPEIKOTO OpeXa M KQHHSCHTPATA IIITYHTUTOBON ITOPO/IBI.

Tepmuyeckyto 00paboTKy 00pa3IoB MPOBOAWIN METOAOM KapOOHHM3AIMK B HHEPTHOHM Cpejie aproHa u
ruapoTepManbHol kapOonusamuu (p =20 0ap, Oe3WmocTymna Bo3ayxa) ¢ MOCICAYIONICH aKTHBAalUEH Npu
temmepatype 850-900 °C B Teuenwme 1 1.

OmnpeesnieHa yelbHas TOBEPXHOCThAIOMYYSHHBIX ACKTPOIHBIX MaTepHaIoB. Pe3ybpTaThl HccieaoBa-
HUS TIOKa3bIBAIOT, YTO 00Pa3Ilbl MOCICAMAPOTEPMATHLHON KapOOHU3AIMY Ha OCHOBE PACTHUTEIHHOTO CHIPhS
00namarT 0OJIBIIEH YIACIBEHOM MOBEPXHOCTREY OT 570,8 M>/r 1o 1295,0 M2/r.

Meton0M PaMaH-CIIeKTPOCKONHIYCTAHOBICHO, YTO 06PA3IBI COEPXKAT JBa MUKa B o6nacth 1350 cm™
1 1600 cM”', KoTopsle cooTBeTCTBYIOT D G IONOCaM COOTBETCTBEHHO. I10MydeHHBIE CIEKTPhl THITHYHBI
JUISL TPYIIT aTOMOB, HMEIONAX Sp -IMOPH/IM3AIIHIO, O YeM CBH/ICTENBCTBYIOT HHTEHCHBHOCTD H IIHPHHA TI0-
Joc Ha PamaH-cniekTpax.

[Mony4yeHnsie 00pA3UBNOBEIA arTPOOUPOBAHEI JIJISI BOJIBTAMIIEPOMETPHUYECKOTO ONPE/ICIICHHS JIOTIAMIHA.
[IpoBeneHHbBIE UCCIEAOBAHS ITOKA3aITH, YTO JIEKTPOJILI HA OCHOBE aKTUBUPOBAHHOT'O PACTUTEIIEHOTO CHIPhS
001a1a10T JTydIIIM CUTHAIIOM TTPH OTIPEACTICHUH JJOTIaMUHA.
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A.A. Atuabaposa, P.P. Tokmnaes, A.T. KaGynos,
C.B. Heunnypenko, C.A. Eppemos, M.K. Haypr136aes

Kana kemipTek Kypam/bl MaTepuaJiap Heridinge
3JIEKTPXUMHUSIBIK MpoLecTepre apHAJFaH JIeKTPOATAPABI JalbIHAAY

Makanaza eCiMIIKTeKTI WIMKi3aT (epik MASHeri, rpek jkaHrarbl KaObiFbl) jxkoHe IbiFpic Kasakcran
«BaKbIpIIBIK»Y KEH OPHBIHBIH [IYHIUT JKbIHBICTAPBIH GalbITy OHIMJEpI HEri3iHIe *aHa KOMIPTEK Kypamibl
JJIEKTPOATAP JANBIHIAYABIH MYMKIHIIKTEpl KapaCThIPBULABL 3EpPTTENCTIH MaTepHaIIapIblH TEPMUSIIBIK
OHJIeYl THUIPOTEpMAa/bl KapOOHM3ALMs JKOHE AprOHHBIH HHEPTTI OpTAachlHAA TEPMHSIIBIK KapOOHM3aLHs
omicrepiMeH  Kyprisunmi.  Marepuanmapasly  QU3MKa-XUMMSUIBIK  CHIIATTaMalapbl  aHBIKTAJgBL.
I'uaporepManabl KapOOHU3AIMAIAH KEHIHI ©CIMIIKTEKTI MIMKi3aT HeTi3iHaeri yariaep Gipirama maMblraH
MEHIITKTI O€TKe Me eKEHIr aHBIKTANABI. OpiK IoHI HETi3iHAETri 3JCKTPOATH MAaTCPHAIIBIH MCHIMIKTI OeTi
1295,0 M*/r Kypajbl, all MHHEpaIbl IMKIi3aT HEri3iHAeri 2IeKTPOATH MATePUAbIH MEHIIIKTI Oemi 153,4
M2/r. Marepuannapas 1TO-LIBIHBIFA KaFy OiCIMEH KOMIipTEK KypaMibl 3NEKTPOATAp KacalbIHAbL Omap
JOMAaMHH/I MKl BOJBTAMICPOMETPHSI 9/1iCIMEH aHBbIKTayFa KOJIAaHbLI/IbI.

A.A. Atchabarova, R.R. Tokpayev, A.T. Kabulov,
S.V. Nechipurenko, S.A. Yefremov, M.K. Naufyzbayey

Elaboration of electrodes for electrochemieal processes
based on new carbon-containing materials

In this paper, the possibility of producing new carbon-containing electrodes from materials based on plants
(apricot pits, walnut shells) and enrichment products of shungite from «Bakyrehik» deposit (East Kazakhstan)
were studied. The heat treatment of the materials carried out by hiydrothermal carbonization and heat carboni-
zation in an inert atmosphere of argon. The physico-chemical charaeteristics of the materials were studied. It
was established that samples based on plant materials after hydrothermal carbonization have more developed
surface area. The specific surface area of the electrodematerialibased on apricot pits is 1295.0 m* g and for
sample based on mineral raw material is153.4 m*/g Carbon=containing electrodes were elaborated by deposi-
tion of materials on the ITO-glass that were used for'the determination of dopamine by cyclic voltammetry.
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