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Tyiin
[MoamBanenTTi MeTaIAapMeH MOANQUILHPJIEHTEH KOMIO3NTTI JIEKTPOATHI MaTepuaaaap

XUMHUSAIBIK MOAU(DULMPISHTEH 2JIEKTPOATAP/bIH Naiaa 60ayblHa KIHE MPAKTUKAAA KOJNAAHbLTYbIHA GaiaaHbICThI
SNIEKTPOXMMHUSANIbIK aHanu3 aaictepi Oesncenai typae namu Oactaabl. INEKTPOATAPAbI MOLUPULUMPIEH OTbIPbIM,
MaTepHalliapiblH JkKaHa TYPAepi, aHa KaCHUETTepi BOIbTAMMEPOMETPHANBIK CEHCOPUKALA, OPTaHMKAIBIK 3aTTAPAbIH
SAEKTPOKATANIUTHKANBIK CHHTE3IHAE, XMUMMANBIK TOK KO3iHIH OHAIPICHAC JKAHE FhINbIM MEH TEXHHKaHbIH Oacka
cananapblHAa ayKeIMIbl KOMAaHbiCka ue. [lonuBaneHTTi MeTangap MeH oNapblH OKCHATEpIHIH HaHoGeseKkTepine
Heriznenred 3(QGEKTUBTI CeHcopabl >KyHenepAiH maiaa 0osysl, Kasipri Ke3ge 3JEKTPOXHMHUSIHBIH MaHBI3IbI
cypakTapblHblH Oipi Oombim Tabbiianel. OcbiFan OaiinanelcTbl, OYTiHT 3epTTeyNeplAiH aBTOPIApPbIMEH KOMIO3WTTI
MaTepHaiapabl aly MeH Olapibl apbl Kapal MOZM(UUNpIEY YIUiH Ka3ipri ke3le MUKi3aTTapablH iMITHEH eH KOJaiTbl
koHe OGarachl TeMeH, KaszaKCTaHHbIH 6CIMAIKTED Kalablfbl, KYpill Kaybi3bl TaHdaldbl. MeTtangapablH MOHbI
ancopbupneHeriH(xemocopOLMa), aMMOHUINI Ty3nap periHae MosnubaeH MeH BoAbdpaM KOJAaHbLIATbIH Taburu
LIMKI3AaTTBIH OCbl Typl KeMIPTEeK MeH MuHepaiabl OenliekTepleH Typanbl.3epTTey >KYMbIChIHAA TaHjaan ajblHFaH
MoAubUUMpPIeYIlli areHTTEPAIH CaHbl 3NEKTPOKATAIMTUKANbIK MpoueccTepdiH 3(GeKTUBTI HKypylHe bIKman
eteai.CopOeHT yarinepiHaeri MonvBafeHTTI MeTalJapAblH MacCalblk KOHLEHTpaumschl 5 rone 10% kypaiiasl.
DneKTPOXUMUANBIK ~ 3€PTTeyJep WMIMPErHUpNeHreH MOAWGULUMPIGHIEH MaTepuaia, SFHU, LWblHbIKOMIPTEri
3MEKTPOAbIHAA KYprizinai, pon petinge 0,2 MLi,SO, epitinaici konaaHbuapl. JKypri3ijired 3epTrey HOTHXKeCiHze
BAJICHTTIr ayblcnajbl MeTajlJapMeH MOAM(PHLMPIEHTEH KoHEe CHHTe3Ae/reH KOMMO3WTTI 3EKTPOAThI MaTepHalgap
3eprrendi. CHUHTE3NEAreH KaHa KOMIMO3MUMOHIbI AJIEKTPOKATATUTUKAIbIK JKYHENepaiH TOTHIFY-TOTbIKChI3NaHY b
aHbIKTaNabl. EpiTinaineri cofikec MOHAApPAbIH KOHUEHTPALMACBIHBIH TOKKA TOYENAUTIrT TaKipOreni Typae aHbIKTalbI.
Mo ywiH KOHUEHTpaUMsHbIH e3repy uHTepBabl 1107 — 510" M kypamel, an W — 102 — 10" M. Ansbinran
3IEKTPOATApIbl KONAAHYAbIH HETI3Ti JKONJapbl KOpCeTilreH: BolibhpamMar kaHe MOAMOAAT HOHAAPBIHBIH TOMEH
KOHUEHTPALHMANAPbIH aHBIKTAY YIIIH 3T€KTPOXUMHSIIbIK CEHCOpIAp PeTiHAe KOMAaHbLIAIbI.

Kint co3nep: OucopOeHTTEp, MOAM(DULMPIEHTEH JJIEKTPOATAP, KYPIilll Kaybi3bl, BOJLTAMIIEPOMETPHSITBIK
CEHCOPHUKa, 3NEKTPOKATAU3, TOJIMBANEHTTI MeTanaap.

Summary
Compositeelectrode materialsmodified bypolyvalent metals

Electrochemical methods of analysis were again actively developed due to establishment and practical application of
chemically modified electrodes. When electrodes are modified, new kinds of materials with new properties are created,
which currently are widely used in voltammetric sensory, electrocatalytic synthesis of organic substances, the
production of chemical power sources and other branches of science and technology. Nowadays one of the urgent
problems of electrochemistry is creating effective sensor systems based on nanoparticles and their polyvalent metal
oxides by stabilizing them on sorption materials from plant material. Therefore, the present study authors chose rice
husks — one of the most promising, low cost plant waste materials of Kazakhstan as a raw for the composite material
and it was for further modification. This type of natural raw material consists of both carbon and mineral pieces, which
are adsorbed (chemisorption) metal ions, which are mainly used ammonium salts of molybdenum and tungsten. The
work describes influence of selected number modified agents on the efficiency of the electrocatalytic processes flowing,
The mass concentration of polyvalent metals in samples of the sorbent was 5 and 10%. Electrochemical studies were
performed on the impregnated with a modified material glassy carbon electrode, as a background 0,2 M Li,SO4was
used. As the result of studies composite electrode materialswere synthesized and studied. which were modified with
metals of variable valence. Redox characteristics of the synthesized new composite electrocatalytic systems were
defined. Empirically, the dependence of the current from respective ions concentrationsin solution was determined. To
change the interval Mo concentration was 1-10™* — 5:10*M, and for W - 107 - 10 M. The main ways of applications of
the electrodes as electrochemical sensors for the determination of low concentrations of tungstate and molybdate were
outlined.

Keywords: bisorbents, modified electrodes, rice husks, voltammetric sensory, electrocatalysis, polyvalent metals
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Pesrome
IlnaTuHa KaTaaM3aTOPIAPbIHAA JHAMAHTAH M30MepiH CHHTe3ey

lemrraumknoretpanekanapl  («GUHOPa-C»)  NEHTAIMIJIOTETpajeKatFa (AMAMAHTAH W30MepiHe) THAPOreHONM3ACY
peaKUMsAChIHAA IUIAaTHHA Kapalubifbl MEH TachIMal[ayllblfa OTPbI3bLIFAH [UIATHHA JKOHE HaHAOeIIEKT] I[UaTUHA
KaTaJu3aTOpNaphlHbiH AKTUBTIINT MEH TajFamMIbUIbIFbl 3epTenred. @pamnToH ofici MeH JaiblHalraH [UIaTHHA
KapaWbIFbIHIK “OMHOP-C” MUAPOreHOM3CY ACT] KbLTIaMIBUIbIFbI €H JKOFaphbl EKEHJIr KepeeTiireH jaHe Oyl peakuusaa
3epTeNreH IUIATHHA KapallblKTapbIHiR aKTUBTIKTEP] Obl1ai e3repeTingiri: Pt- kapammirsl (OpaMToH afici) >Pt- KapaIbIFsl
(BemuHckuit  opici) >PtB- kapaummiFbl  (Goprugpun  omici) abiKranrad. TackiMaigaylubiFa OTPbI3bUIFAH IUIATHHA
KaTaIN3aTOpIapblHiH, aKTHBTLTIKTEP] MEH TaTFaMIbUIBIKTAPBIHIH aKTUBTI MeTall (5-50%Pt) MeJliuepiHe, TachiMaslaayLibl
TaGurarsiHa (9p TypJi akTHBTIK keMipaep , SiO,, Al,O3) xaHe kaTapusaTopnap/sl daiblHuay smicTeiHe(TYHIBIPY, CIHIIpY
amicTepi, METOMIb! YIUXJIOP THTaH, GOPrUApHI HATPHBI XKOHE LUMTPAT HATPUBI MEH TOTbIKCHI3AAHIbIPY TACIIAEPT) Toyen i
eKkeHmiri mam etinreH. HoTikecinae, 3epiTelreH KaTanu3aTopsapAblH aKTHUBTIIIT MeH TaFaMIbIIBIKTaphl  Obliait
esrepeTinairi:Pt — kapawblrel <Pt/TachiMannayilibl < HaHaOeJILIeKTi TaTHA aHbikTanraH, COHbIMEH Katap HaHabemexri
TJIaTHHA KATald3aTOpIbiH aKTUBTIITT MONMAMCIEPCTLIK MaTHHA KaranusatopbiHa (0,10%Pt/C) kaparanna 20-30 ece
JKOFapbl eKeHJIri KkepceTiired. 2,5-5,0nM enwemaepi 6ap HaHaOGeJIIEKTi MUIATHHA KATATH3ATOPAPBIHBIH ATbIHY Sici
JKETIPUIIPINTeH JkeHe skacanrad. benrini oficTepvMen anbIHFaH MOJHANCTIEPCTIK TAChIMANAAYWIBIFA OTPBI3BUIFAH IUIATHHA
JKOHe TUIaTHHA KApAIIbIFbIHA KaparaHJa akTHBTIMM MeH 3KOHOMHKAJIBIK THBIMIBUIBIFGI XKOFAphl HaHAGONIIEKT] MiaTHHA
KaTaJIu3aTopbl TaObLITaH.

Tipex ce3jep: kaTanu3aTop, MAPOTEHONM3, CHHTE3, TJATHHA, TeNTALMKIOTETPa/ekaH, MEHTALMKIOTETpaIekaH,
TachbIMaJIayLUbLIap, CEIEKTUBTI, aKTHBTI.

Summary
Synthesis of diamantana isomer on platinum catalysts

The activity and selectivity of platinum black, platinum supported catalysts and nanochastitsy platinum (2.5-5.0 nm) in the
hydrogenolysis reaction geptatsiklotetradekana ("'binora-c") inentatsiklotetradekan (isomer diamantane). It was found that the
highest rate gidrogenaliza "binor-c" is observed in the presence of platinum black, prepared by the method of Framtona and
destructive hydrogenation activity "binor-with" in pentatsiklotetradekan explore the Black arranged in the following series: Pt-
black (Framtonu)> Pt-black (Zelinskii)> PtB-black (borohydride method). Exit pentatsiklotetradekana is 95,8-96,5%
(regardless of the method of preparation). It is shownthat the activityand selectivity of platinum supported catalysts studied
largely depends on the active metal content(5-50% Pt), the nature of the support (activated charcoal various grades, SiO2,
Al203) and catalyst preparation method (impregnation method, precipitation recovery methods titanium trichloride, sodium
borohydride, sodium acetate) At activity and selectivity of these catalysts are arranged in the following sequence: Pt - mob<Pt
/carrier<nanochastitsy platinum. Also found that the activity of platinum nanochastitsy 2-3 orders of magnitude higher than
that of the platinum supported catalysts polydisperse (with100% selectivity). Improved and perfected a technique to obtain
10% Pt / C-catalyst containing platinum nanochastitsy size 2,5-5,0nm. Developed a highly efficient and nanorazmerny
platinum catalyst synthesis isomer diamantine thanPt-mobile and polydisperse in platinum contacts obtained by traditional
methods.

Key words: catalyst hydrogenolysis synthesis platinum geptatsiklotetradekan, pentatsiklotetradekan, the carrier
selectivity, activity.

Y]IKS541.138.3; 661.12; 661.725-11/-12.63

MOIUPUIUPOBAHHBIE TOJIUBAJTEHTHBIMHU METAJIJIAMA KOMITO3UIIMOHHBIE
JIEKTPOJHBIE MATEPHUAJIBI

Kamsbic6aes 1.X. — 0.x.n., npo., Duisek. Kamysbayev@kaznu. kz
Cepuxbaes b.A. — x.x.n, Ooyenm, Bazarbay.Serikbayvev@kaznu.kz
Ap0ys I'.C. — Ph Dooxmopanm, zubra-s@mail.ru
Mepbucanun M. A. — mazucmpanm, mirasderbissalin@gmail.com
Kazaxcxuii nayuonanvmviii ynusepcumem um. ans-Papabu, Anmame, Kazaxcman

AnHoTauus. brarosaps CO3LaHWIO W MPAKTHYECKOMY MPHMEHEHMIO XMMMYECKH MOAM(pHUUMPOBAHHBIX 371EKTPO/IOB,
MEKTPOXMMHIECKHE METOAbI AHANN3a BHOBb CTAlli AKTHBHO PasBHBATLCA. [pn MOM(UUMPOBAHIH 31€KTPOOB CO3AIOTCA
HOBbIC BHIbI MaTepHalloB C HOBBIMH CBOHCTBAMH, KOTODbIC B HACTOsiLIEE BPEMsi HAXOMAT WIMPOKOE NPHMCHEHHE B
BOJIbTAMIIEPOMETPHICCKOH CEHCOPHKE, B INCKTPOKATAIMTMYECKOM CHHTE3E OPTaHHYECKHX BEIIECTS, MPOM3BOLCTBE
XUMUYECKUX MCTOYHMKOB TOKA M B IPYTHX OTPACIAX HAYKH M TEXHHKH,

Cosnanne 5pexTHBHBIX CEHCOPHBIX CHCTEM HA OCHOBE HAHOYACTHIL MOJMBAIEHTHbIX META/IOB M HX OKCHIOB, MyTeM MX
CTabW/M3aLMy Ha COPOLMOHHBIX MATepuanax W3 PACTHTEHOTO ChIpbfi HAa CETOAHSLIHMA 1eHb SBASETCS OQHOH M3
aKTyalbHbIX MPOO/IEM JEKTPOXHMUM, B CBSI3UM ¢ 3TMM, aBTOpaMM HACTOALIEr0 MCCIeNOBAHHA B KauecTse CBIPbS IUTA
MOMyYHEHHA KOMMOSHLIMOHHOTO  MaTepuana W ero fanbHeilero MoandHuUMpoBaus Obina BeOpasa pucoBas LueyXa, Kak
ONMH M3 TNEPCTEKTHBHBIX, OOMANAIOMIMX HU3KOM CTOMMOCTBIO, PaCTHTEIIbHBIX OTX0moB Kasaxcrama. JaHHbiii BHJ
MPHPOAHOTO CHIPBACOCTOMT Kak M3 YIIEPO/IHOM, TaK W MHHEPAIbHOM YacTei, Ha KOTOPbIX aacopOmpytoTes (XeMocopGLis)
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TIPUPOHOTO CHLIPLACOCTOMT KaK U3 YIJIEPOAHOM, Tak 1 MHHEPalbHOI YaCTeii, Ha KOTOPbIX afcoOpOUpPYIOTCs (XeMocopOLMs)
MOHBI METAJLIIOB, B KAYECTBE KOTOPBIX HCIO/B30BAaHbl aMMOHHITHbIE cONK MonubaeHa U Bosb(pama. B pabote nccnenosaHo
BIIMAHME KOJIMYECTBA BHIOPAHHBIX MOAUMDUUMPYIOIIMX areHTOB Ha 3((EKTUBHOCTL MPOTEKAHUS TEKTPOKATATMTHYECKHX
mpoueccoB. MaccoBasi KOHLUEHTpauus MOJMBAIGHTHbIX MeTalioB B obpasuax copbenra cocrasuia 5 u 10 %.
DNeKTPOXHMUYECKHe — HCCNSIOBAHHMS MPOBOAWIMCh HA  MMIMPErHMPOBAaHHOM — MOAM(MMLMPOBAHHBIM  MaTepHAIOM
CTEKIOYTIEPOIHOM 3MEKTpoJe, B kauecTse (oHa Obit ucmonb3osad 0,2 M pactsop Li,SO,. B pesynbrate  MpOBEAEHHBIX
WCCIEIOBAHMI CUHTE3UPOBAHBI M M3yYeHbl KOMIO3ULMOHHbIE 3MEKTPOIHbIE MaTepHaibl, MOAMGULMPOBaHHbIE MeTaLTaMK
nepeMeHHON BaeHTHOCTH. OTpe/eneHbl OKUCINTEIbHO-BOCCTAHOBUTE/IBHBIE XaPAKTEPHCTHKN CHHTE3MPOBAHHEIX HOBBIX
KOMIIO3HIHOHHBIX SJIEKTPOKATATMTHYECKUX CHCTeM. OTBITHBIM MTyTEM YCTAHOBJIEHA 3aBUCHMOCTb TOKa OT KOHLEHTpALKK
COOTBETCTBYIOLINX MOHOB B pacTBope. [UtiMo HHTepBAN H3MEHEHHs KOHUeHTpalmit coctain 1-107 — 5107°M, a wia W —
102 - 10 M. HameueHbl OCHOBHbIE MTyTH PHUMEHEHNUS TIOMYYEHHBIX EKTPOIOB: B KAYECTBE 3NEKTPOXHMHUUECKHX CEHCOPOB
QIS OTIPEICTEHUS HU3KUX KOHLIEHTpAIMH Bob(pamaT- 1 MONTUOAaT-HOHOB.

KnroueBble cnoBa: OHCOPOEHTHl, MOOUMULUMPOBAHHBIE NEKTPOMAbI, PUCOBAsA LWIETYXa, BOJIbTAMIIEPOMETpUICCKasn
CEHCOPHUKA, 3MEKTPOKATANIM3, OJIUBAJICHTHBIE METAILIb]

DNEKTPOMIbl M3 KOMITO3ULMOHHBIX MATEPHAOB Ha OCHOBE YIJepoja M APYTHX HOCHTENeH HCMOJb3YIoTed B
3TEKTPOKATATMTHYCCKUX TPOLIECCaX NpU MOJYYeHHH — pasHOOOPasHBIX XMMHYECKHX M (hapMaleBTHYECKHX
TPOAYKTOB, O4MCTKM CTOUHBIX BOA M T.1. Y 4UThIBAS TEHACHLIMIO CO3/IaHHA pecypcocOeperaroLinX, JKoIOrnecku
6e30MacHbIX W 0E30TXOAHBIX TEXHOMOTMHM Ha MEPBbIM NJaH BBIXOAWT KOMIUIEKCHOE MCIMOJb30BaHUE OTXOAO0B
MPOW3BOACTB Pa3/IMYHON HAINPABJIEHHOCTH.

OnHUM M3 PaCTPOCTPAHEHHBIX HCTOYHHKOB MATEPUAIIOB C BHICOKUMY COPOIMOHHBIMU CBOUCTBAMH SBIIAIOTCA
pacTHTeNbHbIE OTXO/BI, CPe/ KOTOPBIX C/EyeT BBIZEIMTh pucoByto menyxy (PLL), xapakrepusyiouryrocs
BBICOKMM COZIEPYKAHHEMKAK YIVIEPOAA, TAK 1 aMOPdHOro IMoKeKaa kpemuus (15 — 23 %) ¢ npumeciMu OKCUI0B
LIENIOYHBIX, LUETOUHO-3eME/TbHBIX M MEpPexoHbIX METALIOB B KOJMyecTBe 10 4 % OT obluero coaepkaHusd
MHUHepaibHOM uacTH. [TonoOHble ancopOLMOHHBIE MaTepuaibl, COCTOSIUME M3 ABYX AKTUBHBIX KOMITOHECHTOB
(SiO,|C) npuusrto HaswbiBaTh Gucopbentamyu (BC), P npeacrasnser cofoi BbICOKO3OTBHYIO Huomaccy,
HanboJTee MHTEPECHYIO JUTA HCIIONB30BAHMSA MPH MOTYYeHNs! TIOPUCTBIX YITIEPOIHBIX MaTepuanos, Onaronaps
BO3MOKHOCTH YTIPABJICHHS MOPHCTOCTHIO C MOMOLLBIO MUHEPATLHON COCTABNAIONICH, 4TO M 060CHOBAIO BBIGOP
P11 B ka4yecTBe ChIpbs A1 noyyenus BC u nanpHeliiei ero MoauuKauny roNTMBAICHTHBIMA METaJlIAMHU.

B CBSI3H C 3TMM HECOMHEHHA aKTyaTbHOCTh TeMbl JAHHOTO MCCIIENOBAHMUS, TOCBSALIEHHOTO pa3paboTke U
M3y4eHHIO CBOMCTB HOBBIX MOJM(HLMPOBAHHBIX EKTPOAOB Ha OCHOBE OJHOTO M3 BHIOB PAaCTHTE/IBbHBIX
orxonoe Kasaxcrana, 0GECNEUMBAIOLIMX HM3KYIO CTOMMOCTH ChIPbS, MOCPEICTBOM CTaOM/IM3aLMH HOHOB
METaJLIOB TIepeMEHHOM BANEHTHOCTH M MX OKCHIOB HA MOJTy4eHHbIi cOpOLMOHHbIH MaTeprar [1 — 6].

[{enBl0 JAHHOTO HCCNENOBAHUS ObLIO ONpe/leNieHHe  OKUCITHTENbHO-BOCCTAHOBHTENBHOH CrIOCOOHOCTH
CHHTE3UPOBAHHBIX KOMIIO3MLIMOHHBIX cucTeM Ha ocHoe PLU, mMomuduuupoBaHHBIX aMMOHHHHBIMH CONAMH
monubaeHa W BonbGpama M MOKa3aTh BO3MOXKHOCTH WX MPHMEHEHHs [/  BOJILTAMIIEPOMETPHYECKOrO
OMpe/IeaeHHs HU3KMX KOHLEHTPALIMI BbILIE IEPEYHCICHHBIX CTIONAPH3ATOPOB.

PesyabTaThl 0 HX 00Cy/KICHHE

Hcenenosanus  Mopdonoruu noepxHocTd PLLI MpOBOAWIMCH METOLOM  ONTHYECKON  MHMKPOCKOMMH,
MO3BOJBIOLIEH OLIEHHTH Pa3Mepbl Mop M HacTHLL. Bee OMbIThI B IaHHOM Hec/ieloBaHKHU Mposeniens! ¢ P B3aTOH
B 1. Tepenysek Koi3binopauHckoi obnactu PK.

Ha pucynke | npenctasneHo usoGpaxenne nosepxnoctd PL nocne Tepmuueckod nepepaboTku npu
temnepatype 500 °C B uHepTHOH cpene aproua. JlaHHbie Oblnu MOMy4eHb! MPU MOMOLLM OMNTHYECKOro
mukpockona Leica DM 6000 M B HanoHanbHOH HaHOTEXHONOrHUECKOH 1a0paTOPHK OTKPLITOTO THITA KasHY
uM. arib-Dapabdu.

M3 pucyHKa BHIHO, YTO OTOHOKEHHbIC YaCTHULb! LETYXH MMEIOT MIOPUCTYIO CTPYKTYPY, NPU4EeM MOpbl MOKHO
pa3neuTh Ha KpymHble (auamerp 8 — 10 Mkm) 1 Menkue (auamerp 3 — 5 mkm). ObpasoBaHKe 1op, BEPOATHO,
00YCIOBIEHO TeMMepaTypHbIM BO3EHCTBUEM Ha OPraHUYECKYIO YacTh LUETYXH, YTO PUBOIHT K 00pa3oBaHuUIO
aMOp(hHO¥M CTPYKTYpbI MPOAYKTA NHPONH3a.

21




image5.jpeg
BECTHHK KasHITY um. A6as cepus « EcmecmsenHo-2eocpagduueckue Haykuy Ne2(44), 2015 2.

Pucyrox | Mopgonozus nogepxrocmu pucogoi wenyxu

Ha ocuoBe amopdHoro SiO, CHHTE3MpOBaHBl KOMMO3ULMOHHbIE MATepHasIbl, MyTeM MOAHGHLMPOBAHUS
UX TONUBAIEHTHbIMH HoHaMuMo u W.IlpenBapuresnbHas MOArOTOBKA Chipbs MPOBOAWIACH METOIOM
BbllLeNaunBanns. B kauvecTBe BbillenauuBatoutero arenra Oein BbiOpaHpacTBopHNO;koHueHTpaumen 0,05 H,
[POAOIDKUTENBHOCTD Npolecca — 120 mun npu 80°C B ycnoBHsX HeNpepbIBHOIO nepeMelrBanms. MaccoBoe
OTHOLUEHME IIenyXu K kuciaomy pactBopy T: 0K pasnsnocs 1:20. OOpa3soBaBUIMICS TBEpObIH OCTATOK
OTGWIBTPOBBIBAJICS U TOBEPrasICs NPOMBIBKE TUCTHILTMPOBAHHOM BOJOH He MeHee 3-X pas.

OcTaTOK CBIphs TIOCTIE BbIlLeNauniBaHus rnozasepracs obxury npu 500 °C 6e3 gocTyna Bo3yXa B UHEPTHON
cpeme (Ar) B TeueHHe 2-X HacoB I MOJYYEHHMS M3 HEro amop(HOro KpeMHesema M yrjiepoga. Y aenbHas
noBepxHocTh oboiokeHHOW PILL, onpenenennas meronom bOT, cocraBuna 68 M*/r. Vismepenus Gbumm
ocyiecTBaeHs! ¢ nomolpto npubopa COPBTOMETP-M[6 - 7).

Moauduxauus cunTesnpoBaHHbIXbC  Obla  mpowm3BeneHAa METOOOM MPOMMTKHA. PacTBopbl  cosei
(NH,)sM070,44H,0, S(NH;)»0-12WO;-5H,Onasocunues Ha Marpuuy, nonydeHnyro u3 P  Tlocrne
BBICYILIMBAHUS TIOPOLIOK ToBeprasics TepmoodpaboTke B atMoctepe aproHa u Bogopona (P = 0,04 MTla) npu
temnieparype 400°C s momydeHus BOCCTaHOBIEHHBIX (opm okcnaoB Mo u W. MaccoBass KOHLEHTpailus
momudukaropa B obpasuax: 5 %, 10 %.

DNEeKTPOXUMHYECKHE MCCIeAOBaHUs  BBINOMHSIMCE € MOMOLUBIO  YHMBEPCATIBHOrO  MOTEHUMOCTATa-
ranpBaHoctata AUTOLAB cepun PGSTATIOI/M1I0] ¢ xommbloTepHOH 00paboTKOM JaHHBIX W ¢
nporpaMMHbIM obecrieuerneM HoBoro nokosenus «NOVAY. /leaspupoBaHue nepes aHai3amMmu pOU3BOIUIOCH
aproHoM. [lpumensanach cTaHmapTHas TpeX-3/EKTPOAHAs suelka, riae pabouum  INEKTPOAOM  CITY)KWJ
crexsioyrnepoansii  anektpoa (CYD3), WMIpPEerHWpoBaHHBI CHHTE3MPOBAHHBIMH M MOAH(DHUIIMPOBAHHBIMH
pasHbIMK aKTHBHBIMH KOMTIOHEHTAMH KOMIO3UTaMU. JIEKTPOLOM CPABHEHHUS SBJSJICS  HACHILLEHHBIM
xsopcepeOpsinblii aektpoa (E = 0,222), BcnomoraresibHbIM 31€KTpoaoM Obll rpaduToBbIi cTepikens (d = 0,5
cM; [ =5 ¢Mm), B KauecTBe »JieKrpoauTta ucnosb3oBancs 0,2 M Li,SO,. Bee uamepenus mnpoBeneHsl npu
temnepatype 25 °C. Cxopocts u3MeHeHus norenipana 100 mB/c.

PesynpTatel  BOSLTAMIEPOMETPUUECKMX —HCC/ISOBAHMH  KOMIO3HUMOHHBIX  3NEKTPOIHBIX MaTepHasoB,
MOIMGHUMPOBAHHBIX MOTMOaTOM M BO/b()PaMaTOM aMMOHHUs Ha umnperiuposanHom CY'3 npencrasieHsl Ha
pUCYHKeE 2.

Ha pucynke 2 — 1a npuBeaeHbl LIMK/IMUYECKHE BOITBTAMIIEPOrPaMMBl, NOTyYeHHbIe Ha UMMperHuposanHoM bBC
u3 P (Mo 5%) CVD, cuateie Ha ¢oue 0,2 M Li;SO, [lpuuem naHHele npusomsrcs B Qopme
anddepeHIManbHeIX BonbTaMnepoMeTpudecknx (JIBA) kpusbix, B HpMCyTCTBHM MONUOAaT-HOHOB B PacTBODE.
Ilpenen u3meHeHus KOHueHTpaunu penonsipusatopos cocrasun 1-10* — 5:10* M. Kak crenyeT u3 prcyHxa,
BoccTaHoBnerne MoO,” -HOHOB NpoTekaeT B 00JacTH uW3MeHeHus mnoteHuuanos or -0.3 mo =045 B.
KpuBbieanekTpoBOCCTAHOBIEHHSI UMEIOT BBIMTYKITYIO opmy. B obsiactu katoaHeix noreHimanos — -0,7 +-0,8 B
MMEIOTCS YETKO BBIPAKEHHbBIE KATO/IHBIE MHKH, KOTOPBIE HAXOJATCA B MPAMOH 3aBUCHMOCTH OT KOHLIEHTpALUH
MoO,” -HoHOB B pacTBope. 110M0GHbIE 3aBHCHMOCTH, MO-BUINMOMY, CBSI3aHbl C KATATHTHYECKUM Bbiae/eHHeM
Hyn3 pactBopa Ha cBekeoOpasoBaHHEIX Mo-ColepiKalliMX MOBEPXHOCTSX KOMMO3HMTA, KOTOpbie 06pa3oBaiuCh
IIpH MEHBLIKX 3Ha4ueHUsaX norenymanos (-0,3 +-0,45 B).

Ilpu obpatHom xozne Ha aHOAHON BeTBH [IBA kpuBbIX mpu noreHumanax-0,55 +-0,45 B Habmroparorcs
OKMCJIMTE/IBHBIE [IMKM, KOTOPbIE CBA3aHbl C J/IEKTPOXMMMYECKHM [IOBEJCHUEM BOCCTAHOBJIEHHBIX (HOpPM
monubaeHa. XapakTep aHOIHBIX MHKOB OTIMYAETCS XOPOIei HHHOPMAaTUBHOCTHIO B MU1aHE 3aBHCHMOCTH TOKOB
OKHCIIEHMs ~OT  komumuectBa MoO,”  -HOHOB B pactBope. Takum oOpasoM, Ha  OCHOBaHHH

22




image6.jpeg
Abau ameiroazet Kas¥I1Y-niy X4BAPLUIICHI «Kapamvireicmany-zeozpaghus svinvimoapoi » cepuscor Ne2(44), 2015 xc.

BOJILTAMITEPOMETPHHECKHMX HCCIIEIOBAHNI MOXKHO OnpefensiTh KOHLEeHTpaunnMoO,” -HOHOB B PACTBOpE, KAk o
POCTY aHOAHbIX MWKOB, TaK W MO KATOAHbIM MUKaM /1eKTPOKATAIUTHYECKOrO BOCCTaHOBNeHHs Ha.

AHanoOrM4HbIC 3aBUCHMOCTH MOMYUYEHbI TS KOMMO3HTHBIX MaTePHAIOB ¢ MaccoBbIM coaepikanem Mo 10
%. DT JaHHble NPUBOAATCS Ha pucyHke 2 (16).

Ha pucynke 2 (2a. 206) npeacrasnenst  JABA  kpuBble.  COOTBETCTBYIOIIME — LIMKIHYECKUM
BOJIBTAMIIEpOrpamMmMam, TMOMYYeHHbIM TaK JK€ Ha MMIPErHUPOBAHHOM BOAb(PAMOM pasIMUHBIX MACCOBbIX
KoHUeHTpauusax (5%, 10%) BC uz PLLL CYD, cusrbix Ha done 0.2 M Li,SO,

W3 pucynika 2 — 26 criestyer. 4To npu 100aBICHHH HEKOTOPOT'O KOJIHYECTBA BOMb(pamMara B pacTsop (1peaes
M3MEHEHHS KOHLICHTPallM1 Wheerdot M) Habmonaercst nospaeHUe ABYX TMHKOB B KaTOAHOK obsacTw
noreHumanos  -0.35 +-0,25 B u -0.67 +-0.85 B. Bepoarno, 00YCNOBJEHHbIX NPOTEKAHMEM MPOLECCOB
MOC/EA0BATEILHOTO HEKTPOXHMHMUECKOTO BOCCTAHOBIEHHS BodbGpava: W-->W* WY W B anoguoii
obnact Ha JIBA KpUBbLIX PerncTpupytoTes oOpaTHbie MUKW, OTHOCALIMECS K OKMCICHMIO BOCCTAHOBJIEHHBIX
dopm W npu norenumanax - 0,17 =-0.85 B u -0,67 +-0,85 B. Crout otMeTHTb, 4TO POCT MUKOB KATOAHOIO
BOCCTAHOB/IEHHS HAXOAWTCS B 0OpaTHoil 3aBucuMocTH o kojruectsa WO, -1oHoB B pactBope. Ha Hatu 3risi,
MOoAOOHOE MOBEJAEHHE CBA3aHO C BLICOKOH CKOPOCTBIO pa3BEPTKH I1OTEHUMANA, TO-BUANMOMY. 3a JAaHHbBIN
npomMeskyTok Bpemern WO, -MOHbI U3 PacTBOPA HE yCTICBAIOT BOCCTAHOBHTLCA HA KOMIO3HTHOM 3EKTPOHOM
Marepuane, Ho BOCCTaHaBiuBaeTca W, BXOAAIIMI B KAUECTBE MOAMPUKATOPA B KOMITO3WT.
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la: 1 =CV + don: 0,2 M LipSOy; 2 — @ + um.CY (Mo 5%); 3 —® + 1-10* M MoO,*; 4 - © +2:10*M
MoO,"; 5 =@+ 3:10* M MoO,”;6 - @ + 4:10* M MoO,".7 ~ @ + 5:10* M MoO,*; 16: 1 = CY + dow: 0,2
M Li)SOy4; 2 = @ + um.CY (Mo 10%); n.3 — 7 cm. la;
2) mopuduumposantoro W —a: 1 — CV + ¢on: 0,2 M Li;SO,; 2 - @ + um.CY (W 5%); 3 - d +2:10* M
WO, 4-D+ 1:10°M WO, 5 - D + 410" M WO, 6 - D + 1:10°M WO,>; 6) 1 = CY + dhon: 0,2 M
Li;SO4; 2 - @ + uM.CY (W 10%); . 3 — 6 cm. 2a;

Pucynox 2 JIBA kpueere komnosuma uz PLL: 1) moougpuyuposannozo Mo; 2) moouguyuposannozo W
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B pesyibrate 1poBENEHHBIX MCCI/IEIOBAHUH CHHTE3IUPOBAHDBI W M3yUYeHbl KOMTIO3ULIMOHHBIE YEKTPOIHbIE
MatepHaiibl, MOAMDHULMPOBAHHbIE MeTajllaMK MEPEMEHHON BaneHTHOCTH (Mo, W),

[TonydeHHbIE  PEe3YNbTaThl  CBMAETENBCTBYIOT O TOM. UTO CHHTE3MPOBAHHbIE MOAU(PULIMPOBAHHbBIE
KOMIMO3MLMOHHBIC  JIEKTPOAHBIE MaTepuatbl Ha ocHoBe PLU  moryt Haity npumenenue B CO3naHWM
MEKTPOXUMHUUECKMX CEHCOPOB YIS aHaa13a MOAUO1aT-HOHOB.
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