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SKCHNEPUMEHTAJIbHOE U3YUYEHUE PACIIPEAEJTEHUS
SHEPI'MU B HOHHO-JIYUEBOM JIUTOTPA®UH

H.P. I'yceiinos"2, M.M. Myparos'?, M.T. Ta6xynnun®’, P.P. Hemxaesa’, M.M. Mbip3a6ekosa’,
S1.J1. laGensuukosa®, C.WU. aiiuen®.

'Kazaxcxuit Hayuonanvuoiii Ynueepcumem um. ans-Dapabu, Anmamer, Kazaxcman
’Hayuonanvras nanomexnonozuseckas rabopamopus omxpweimozo muna (HHJIOT), Anmamei, Kasaxcman
3R'a3axcmanc;co-5pumaucxu17 Texnuueckuii Ynueepcumem, Aimamsr, Kazaxcman
* Uncmumym npo6aem mexHonozuu Mukpoanekmponuxu u ocobouucmoix mamepuanos (HMIIT) PAH,
YepHozonoska, Poccus

HonHo-myueBas nMTOrpadus nogo6Ha 31eKTPOHHO-Ty4eBOi TUTOrpaduH. [IpHHIHNHATIBHOE OTIHYHE
HOHHO-Ty4eBO# NUTOrpad)MH ABISETCS MCIONb3OBAHHE GoJsiee THKENBIX 3aPSKEHHBIX YACTHII - HOHOB. B
HACTOfMIEE BpPEMs, [O PasHbIM MPHYHHAM, HOHHO-TYYeBas MPUMEHACTCS Opas3fio peke IIEKTPOHHO-
Ny4eBOii NMTOrpaduH, HECMOTPS HAa MHOMKCCTBO NPEHMYLIECTB [O CPaBHEHMIO C mnociaeimed. HoHsr
JBHIKYTCA 10 Gojiee MPAMBIM TPACKTOPHSAM, YEM 3JICKTPOHbI, BTOPHYHBIC YACTHIIBI (B OCHOBHOM aTOMBI)
HMEIOT JOCTATOYHO MANyI0 JAIHHy npobera. A 3TO TOBOPUT O TOM, YTO HOHHO-JIydYeBas JUTOrpadus
crnocobHa npeoaoeTh GyHAaMEeHTAILHBIN IPeAen pa3pelIeH s JNeKTPOHHO-Ty4eBoi nuTorpaduu B ~10HM.

YuuThiBas BCE MNPEMMYLIECTBA HOHHO-Ty4eBOi JuTOrpaduu, Obuta copmynuposaHa 3amada
H3y4YEHHMsI BCEX OCHOBHBIX 3aKOHOB B3aHMOJCHCTBMA HOHOB C COBPEMEHHBIMHM pe3uctaMH. B paGore
coofIaeTcs 0 ABYyX BaXHBIX pe3yibTaTax. [IpOBEICHO CTPOroe CpaBHEHHUE YYBCTBHTCIBHOCTH pe3HCTa -
nonumetunmerakpuiat ([IMMA) k o6mydeHH0o 3IEKTPOHHBIMH H HOHHBIMH My4kamH. ITokasaHo, 4To, Kak
H B CJTydae 3JIEKTPOHHOrO O6/ydY€eHHs, PE3UCT AEMOHCTPHPYET KaK MOJOXKHTENbHOE (IPH HH3KHX [03aX), TaK
U oTpuuaTenbHOe (mpd OGonee BHICOKMX J03aX) MOBCICHHME YyBCTBHTEIbHOCTH. Ho mo CpaBHCHHIO ¢
3JIEKTPOHHBIM 3KCIIOHUPOBAaHHEM, YyBCTBHTEIBHOCTh PE3MCTa NPUMEPHO B THICAYY pa3 BINIC K HOHHOMY
IKCIOHHPOBAHHUIO, KAK B ITONIOKHTEIBHOMH, TaK M OTPHIIATEILHOH 00/1aCTAX.

o3utus, [uC/cm?] Herarus, [uC/cm’] | Otnomrenue, Her./TTo3.
Anextpownsl (30 keV) 150 ~ 5000 33
Hons Ga* (30 keV) 0,15 ~22 1)
OTHONICHHE, 1000 2200
HoHB/D11eKTPOHbL

Bropas cepHsi 3KCIEPMMEHTOB Kacalach H3y4eHHs IIyOMHBI TpaBieHMA (TOJCTOrO) pesucra B
33aBHCHMOCTH OT f03bl 0Onyuenusi. OOHapykeHO, 9YTO B OTIHYHE OT OONYYEHHS 3ICKTPOHAMH,
pacrpeeieHHe SHEPTHH OCAXKAEHHOH HOHaMM CHIBHO HEOAHOPOAHO MO rTyOHHE, YTO NPHBOIUT K CHIIBHO
HEOZIHOPOIHON 3aBHCUMOCTH CKOPOCTH TPABJICHHS OT ITyOHHBI H 103bI 00Ty 4CHHA.

"JTH [aHHBIE SBHJIMCH OCHOBOIl [UIS TOMBITOK KOJIHYECTBEHHO BOCCTAHOBHTB IPOCTPAHCTBEHHOE
pacnpe/eieHHe MOTePb SHEPrHH OBICTPEIX HOHOB B BEIICCTBE.

Onucanye mpoiecca OCHOBbIBaeTCs Ha dopmyie (1), B KOTOpo#i CKOPOCTh PacTBOpeHus pesucta V'
CBA3aHA C IUIOTHOCTBIO MOINIOMIEHHON 3HEPTHH FEeg(z), 06myueHHOH 1030H D M KOHTPacTOM DPE3HCTa y

CHCIIleIIIPlM COOTHOILICHHUEM
v D Eexp(2)\Y
—_— = (___xp) (1)

Vo Do
T110THOCTD MOMIOMICHHON 3HEPrHM BBIPaXKaeTcs 3MIIMpHYECKOH (opmyoi (2) B BHIE CMELICHHOM
Tayccomabi nony4eHHo# B pa6otax [1,2] meronom Monte-Kapro (nporpamma TRIM)

(z-B)?
Eexp(2) = A exp(_ <) 2
Kak BMOHO u3 pHCyHKa |, HabmrozaeTcs COrllacHe MEXKAY SKCICPHMEHTAIbHBIMH M PacYCTHHIMH
AaHHBIMM. OIHCaHWE OKCIICPUMCHTANBHBIX PE3yJIbTaTOB IPHBEACHHBIMH  (HOpMyJaMH [03BOJIAET
BOCCTAHOBHTBH KOHTpacT pe3ucta Y = 3.1 u mmHy cBoboanoro npoGera nonos B [IMMA L=43 um. 310
snagenne Ha 20% MeHbIIE JUTMHBI JHEpPTHH, MOIYYCHHOH mnpH MozenupoBaHuH (53 Hm). Iloka HescHO,
CBA3aHO JIM 3TO Pa3IM4ue C HECOBEPLIEHCTBOM (opMybl (ceuenus BiauMmoaciicTeus B TRIM), BcrpoenHoi
B aJIFOPHTM MOZIEJIMPOBAHMS, HIIH Pa3HHIla 00yClIOBIEHa IPOCTOTOH pa3sBUBAEMON MOZEIH.
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TaxuMm 06pa3oM, B JONOJHEHHE K TIPAKTHYECKOH 3HAYUMOCTH H3MEPEHHBIX XapaKTCPHCTHK
(4yBCTBHTENBHOCTH, KOHTPACTa) MNPEJCTABICHHAsS METOJMKA OTKPBIBAET SKCNIEPUMEHTAIBHBIH  CrIOco0
H3ydeHHs MIPOLIECCOB B3AUMOJICHCTBHA GBICTPHIX HOHOB C BEILECTBOM.

D, [pC/em2]

10

IR
. :’B mps 319

010

R 2 » 40 50 60 70
Depth z, [nm}
Pucysnok 1. CpaBHeHHe IKCIepHMEHTAIbHOH [TyOHHBI TpaBeHus (CHHHE TOYKH) C KPHBOH MOJEIHPOBaHHS

(skexTie ToukH) cornacko ¢ (1) M (2) NO3BONAIOT ONPECTHTh 3HAUCHHS KOHTPACTa pe3ncTa (y ~3,D)u
3HepreTHYecKoil JuHbI npobera HoHoB Ga* B [IMMA.

B HOHHO-TY4eBOH JHTOrpaMH TO CPAaBHEHHUIO C 3MEKTPOHHO-Tyd4eBoi nHTOrpadueii, HabmonaeTcs
CHJIBHAs 3aBHCHMOCTb YyBCTBHTENBHOCTH PE3UCTA OT ToNMHHEL IIpH yBemHuenun TonmuHe! oT 10 HM 10 70
HM UYBCTBHTEJIBHOCTB, H3MepeHHas B efuHnNax [uC / cm2], u3MeHseTcs Ha MOpAJOK, OCTaBasiCh, OJHAKO,
BCE €llle BRICOKOH 1O CPABHEHHIO C YyBCTBHTEIBHOCTBIO K 06 Ty4EHHUIO 3ICKTPOHAMH.
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UNIQUE APPROACHES TO SYNTHESIZE 1D/3D SRTIO; NANOFIBERS USING
COMBINATION OF ELECTROSPINNING AND SOL-GEL TECHNIQUE

Yerkin SHABDAN, Kadirzhan K. DIKHANBAYEV
Al-Farabi Kazakh National University

Abstract:

In this study, a unique approach was developed to synthesize 1D/3D composite nanofibers of
strontium titanate using combination of electrospinning and sol-gel technique. This wideband gap SrTiOs is
important for photocatalytic water splitting research. The electrospinning and sol-gel method are very easy
and effective way to produce 1D nanofibers. Different crystallite sizes of SrTiOs-nanofibers (STO-NFs)
were produced by varying the synthesis parameters including precursor concentration and calcination
temperature. The synthesized nanofibers were characterized using XRD, SEM. The crystallite size of STO-
NFs decreases with increasing precursor concentration (3.03-15.78 vol.%) and gradually increases as the
calcination temperature increases within the range of 600-800 °C. This synthesis technique provides a good
example to produce other inorganic photocatalytic 1D/3D porous structure materials.

Introduction

Solar energy, with a magnitude of approximately 10° terawatts on earth surface, is considered one of
the important renewableenergy sources in fulfilling the world’s energy demand [1, 2]. Due to the lack of
continuous availability of solar light [3-5], the study of converting solar energy into other forms of energy
for continuous supply becomes crucial. Therefore, water splitting research becomes intensive [6, 7], since
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