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Hccnenosansl  pOTOIMEKTPUMECKHE CBOMCTBA, CMNEKTPANbHBIC H  BOJBTAMIICPHBIE XaPAKTEPMCTHKM KOMIIO3MTOB Ha OCHOBE
nonueunrAnacHdTopuaa 1 CdS. ITokasano, 4To MOMYYEHHBIC KOMIO3UTHI MPH COOTBETCTBYIOUIEM BBIGOPE COOTHOIIEHHS KOMIIOHEHTOB
MOT'YT CILYXKHTB B KauecTBe 3¢ipekTHBHEIX OTOUYBCTBHTENBHBIX MaTEPHANOB.

IMonygenne >¢¢exTUBHEIX (OTOTYBCTBHTENBHBIX MaTe-
pHasioB Ha OCHOBE NPOCTHIX H IKOHOMHUYHBIX TEXHOJOTHI
HMeeT BaKHOe 3HAYEHHE IS Pa3HIHBIX pearHpyromuyx
cpen, npeobpasoBaTeielf U MPUEMHHKOB M3MyueHuH. OQHAM
¥3 MyTel co3JaHMAd HOBBIX 3((eKTUBHBIX (POTOAKTHBHBIX
MaTepHalioB ABNAETCA pa3paboTka KOMIIO3WTOB THNA MOJIH-
Mep-toaynpoBoaHuk [1]. B HacToseit paGote uccienoBaHsl
tdoTope3ucTUBHEIN 3¢ (eKT, BOILTAMIEPHBIE M CIIEKTPaib-
Hble XapaKTePUCTHKH (OTOTYBCTBUTENHHBIX KOMIIO3HTOB B
3aBUCHMOCTH OT OOBEMHOT'O COJlepKaHUA KOMIIOHEHTOB.

DOTOYYBCTBHUTENBHbIE KOMIIO3UTHI MOTy4Yadd Ha OCHOBE
TEPMOILTACTHYECKOTO HOJPHOrO IONHMMEpa — MOJHBHHIIH-
neudropuga (IIBAP) m doronposomnuka CdS myTeM
ropsuero MPEeCCOBAaHMA TOMOreHHOH CMeCH TOPOIMIKOB
KOMIIOHEHTOB. IloNy4eHHbIH KOMMO3NT 3aKIIOYAncs MEKIY
OBYMS METAJUIN3HPOBAaHHBLIMH KBapLEBbIMH TUIACTHHKAMH,
Ha/leXXHbIH KOHTAaKT KOTOPHIX C KOMIIO3HTOM OCYIIECTBIIAICS
Takke IyTeM TOpA4ero IPECCOBaHHA MNPH TeMIEpaType
TUIaBJICHHA TIOMMMepHOit ¢asbl. M3Mepenuss (oTOTOKOB
[POBOOWIHCE C WCIOJb30BaHHEM O€loro cBeTa HHTEH-
cHBHOCTEIO 40 MKBT/cM?. OTHOIIEHHE TEMHOBOTO CONMPOTHB-
JIeHUd Ry K CBETOBOMY R, B 3aBMCHMOCTH OT COOTHOLICHUS
KOMIIOHEHTOB HAXOMWIOCH B mpeaenax Re/R. =10%+10% uro
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NpUONM3NTENILHO HAa MOPAIOK MEHBIIEC IO CPaBHEHHIO C
yucThiM o6pasom CdS.

Ha puc.la mnpuBeeHs! TEMHOBBIE BOJBTAMIICPHEIE
xapaktepuctuku (BAX) kommosmra IIBA®+CAS npu
pasnuuHOM o0BeMHOM conepxkaHud (P) gactun CdS. Ilpn
BceX 3HaueHMIX ¢ BAX HMEIOT HECKONBKO XapaKTepHBIX
Y4acTKOB, 0OYCJIOBIIEHHBIX HEOTHOPOIHOCTBIO MAaTepHana, B
KOTOPOM MOJyNIPOBOJHHKOBEIE YacTHUBI CdS OKpyXKeHEI
NpocnoikaMu M3 HEMPOBOIAILETO nojiuMepa. B aToMm caydae
3NIEKTPHYECKOe TI0JIe, TIPWIOXKEHHOe K 00paslly, cocpeaoTa-
YHBAeTCA, B OCHOBHOM, MEXIY XOpOIIO IPOBOJAIIMMH
yuacTkamy, oGpasoBanHsIMHA YacTiiaMu CdS. IToatomy, npu
OTHOCHTEJILHO HHM3KUX 3HAYEHHAX MEKTPUIECKOTO oM Hab-
JMOJaeTcA OMMYECKHM YYacTOK NpPOBOJIMMOCTH, 00yCiOB-
JIEHHBIi TepMHYECKH TeHEPHPOBAaHHBIMH HOCHTENAMH B
noaMepe. C TOBBILIEHHEM HANPS)KEHHOCTH NEKTPHUECKOro
TIONIA HAYMHAETCA MHXKEKIUA HOCHTeNeH M3 MOTyNpOBOJHHKA
B o0BEeM TONHMeEpa, YTO NPUBOAMT K H3IMCHECHHMIO HAKJIOHA
BAX (puc.la) [Tocine HeKOTOPOro 3HAYCHH HANPHKCHHA Ha
ofpaslle KOHIEHTpauMsd HHXEKTUPOBAHHEIX HOCHTENEH
CTaHoBHTCA Oonblle, YeM TEPMHYECKH T€HEPHPOBAHHEIX.
Ipu stoM HaGmopaerca TOII3, onuCHIBaeMbIN «IOBYIIEY-
HbIM» KBaJIpaTHIHBIM 32KOHOM.

Uv)

Puc. 1. TemuoBsie (a) u cseroBsie (6) BAX xomnosuta [IBJI®+CdS npu pasnniHoM o6bemHOM cozepicanuu CdS:

1-20%; 2 —40 %; 3 — 60 % 06. CdS.
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Tocne 3aBepuieHus 3amoOJHEHUA BCEX JIOBYIIEK Habmmo-
IAeTCs Y4acTOK MOYTH BEPTHKABHOTO pocTa Toka. Hanpsxke-
HHE, COOTBETCTBYIONIEE TpeNeIbHOMY 3allONHEHHIO JIOBYLIEK
Upsyr IO3BONIAET ONPEASAHATH KOHUEHTPALMIO YPOBHEH IIPHIH-
naHuA o gopmyie [2]:
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Th€ &y — AUANEKTPHIECKas MPOHHIAEMOCTh (POTOKOMIIO3HTA,
L — tommuHa oOpasna. Kak BugHo wu3 puc.la Upsy ©
yBelmIeHNeM ¢ cMemaeTcsa B CTOPOHy 60jiee HU3KHMX Harps-
xeHupif. OnHaKo, IIPH 3TOM £, BO3PACTaeT TaK, UYTO NPOU3-
BEICHHE EpUpgy JUIA BeeX 00paslioB MPHMEPHO OAMHAKOBO.
Haitnensoe 3HaueHne N oKasanock pasHbM ~2-10 cm™.

TIpu ocBemeHnu o6pasloB KX BOJLTAMIIEPHBIC XapakKTe-
PHCTHKH CYLIECTBEHHO H3MeHsIoTcs (puc.16): HabmonaeMbii
yXe Opy HeGONBIINX HANPSKEHUAX Y4aCTOK CBEPXJIMHEHHOM
3aBUCUMOCTH Jp~U, ¢ n=1,3 MOKa3bIBaeT, YTO KOHLEHT-
panys TeHepHpOBaHHBIX CBETOM HOCHTEJICH IPEBHIMIAET KOH-
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HEHTpallMIO PaBHOBECHBIX Hocurenedl Toka [3,4]. [amee
HauuHaeTca TOII3 6nuskuii k kBaapaTHaHOl J,=f (U) —3a-
BHCHUMOCTH, mepexomsaumit x KyGmdeckoMmy ydactky. Ilpn
GONBIINX HAOPHKEHHAX TakKe HaGmomaeTcs MOYTH BEpPTH-
KaJIbHEI pocT Toka. OTMETHM, YTO TOKa3aTeld n Ha BCeX
TpeX y4acTKax BO3PACTalOT ¢ YBENMYECHHEM OOBLEMHOTO CO-
IOEpXaHWs HAMONHUTENS, a HANpKEHWS, IPH KOTOPHIX
TIPOHCXOAHUT NMEPEXOJ OT OAHOIO Yy4acTKa K APYroMy, CMeIna-
I0TCA B CTOpPOHY 00Jiee HU3KIX 3HAYEHUIA.

Cpaprenne BAX o6pa3LoB NOKashIB3ET, 4TO (POTOTOK
YBEJIMYHMBAETCA ¢ HAIpsHKEHHeM B OoNpIIeH CTENEHH, 4YeM
TeMHOBOM Tok. Ha puc.2 npHBefeHBl 3aBHCHMOCTH OTHO-
meHns (OTOTOKA Jy K TEMHOBOMY TOKY Jp OT HalpsOHKCHHA
Ha ‘obpasiie. BHAHO, YTO NPU MalbiX HANPKEHHAX Jp /J,
MEUICHHO BO3pacTaeT C pOCTOM HAIPSKEHHA, 3aTeM Ha
y4acTKax ¢ n=2 H n=23 3aBUCMMOCTh OTHOLIEHHs J, /J, OT
BeAM4MHBl U pe3Kko yBeJAHUYHBAeTCA H NpH U=Ups; DOCTHraer
Makcumyma. JlanmpHeliniee yBenuYeHHe HanpsKeHHA Ha
y4acTKe BEPTHKAIBHOTO POCTa TOKA. NMPHBOAHT K OBICTpOMY
YMEHBIIEHHIO OTHOIIEHHS Jp /Ty .
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Puc.2. a) 3aBUCHMOCTE OTHOIIEHHA GOTOTOKA K TEMHOBOMY TOKY OT HanpsbkeHus Ha oGpasue: 1 — [IBID+20% 06.CdS;

2 - TIBA®+40% 06.CdS; 3 - [IBJAd®+60% 06.CdS. 6) OtHocuTe/BHAS CrieKTpambHas YyBcTBHTEbHOCTE CdS 1 komnosura [IBJI®:

1 - CdS; 2 - [IBAD+20 %06. CdS; 3 - [IBAD+40% 06.CdS; 4 - [IBAD+60% 06.CdS; 5 - [IBAD+80% 06.CdS.

Ha puc 3 (a m 6) mpencTaBneHbl CHEKTPAIbHBIC
XapakTepUCTHKH Jp=1f (A) mma komnosuros IIBJIP-CdS ¢
o0BeMHBIM copepxanueM ¢oTtonpoBogHuka 60 u 80 %,
COOTBETCTBEHHO, NMPH PA3JIMYHBIX 3HAYECHUSX HANPKSHHS.
Bunso, uro ms o6pasuor ¢ 60% 06. CdS npn U=30 B n 50
B nHabmoparorca nBa MakcuMmyMa B obGnacta 550 u 550 mM,
KOTOpEIe OTCYTCTBYIOT B oOpazuax ¢ 80% 06.CdS. Kpome
TOr0, KaK CIegyeT U3 pUCYHKA, C YBEJIMYEHHEM COICPIKaHHS
CdS MakcuMyMm CHeKTpaIbHOH YyBCTBHTENIBHOCTH CMECIIa-
€TCs B CTOPOHY GONBINMX JUTHH BOJH.

W3 npuBeieHHBIX PUCYHKOB 3, (a H 6) myTeM HOCTpOEHUA
3aBHCHMoOCTeH THHa (Jyhe) Ve_F (h®) MOXHO OIIPEIECIHTh
TOpOroBble 3HEpruM Bo30yxaeHHs (OTOTOKa B HCCIENO-
BaHHBIX kKommo3uTax [5]. Kak mokasano Ha puc. 4 (a u 6),
3HaYeHHe MOpPOTOBOH IHEPTUM YMEHbIIAETCSA C MOBHIIECHHEM
3NIEKTPHIECKOTO HaNpsXeHUA Ha ofpaslie; KpOMe TOTO, 3TO
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3HaYeHHE 3aBHCHT OT 06BEMHOr0 COAEPKaHHUA HATIOJMHHUTENA.
Hcxoas W3 MOJYYEHHBIX 3aBHCHMOCTEH MOXHO IpPEAIONo-
KHTb, YTO 3HAUEHHS MOPOTOBBIX SHEPTHil POTOTOKA CBA3AHEI
C BEJIMYMHOM SHepreTHYecKHX 6aprepoB, CHOPMHPOBAHHBIX B
Mex(}a3sHoM CJI0e Ha TpaHHIE HOIMMepP-TIONTyIPOBOIHHK.
BHeusee 3nekTpHYECKOe IMOJIE MOAYNHPYET BHICOTY Gapbe-
pOB, YMeHbImas ee ¢ poctoM mons. ITocTpoeHueM 3aBH-
CHMOCTH Ag=f (U'/?) mpu 3kcTpanonsuuu U K HyJIO MOXHO
onpenenuTs BhIcOTy Gapbepa Ha rpanmune CAS-IIBA®. s
KOMITO3HTOB ¢ 00BbeMHBIM comepxanneM CdS 60 u 80 %
3HaYeHHUA BHICOTHl (apbepoB OKa3aluCh paBHBIMH 1.63
1.28 3B, COOTBETCTBEHHO.

IpuBeneHHEIE PE3YIIBTATH CBUAETENLCTBYIOT O MPHHIK-
[HMaNbHOM 3HAYEHUM TPAHMUBI pasfena noimmep-(orompo-
BOAHMK B (hopMupOBaHHH (OTOpe3HCTHBHOTO JPdekTa B
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Puc.3. CriektpanbHble Xapaktepuctaku xomnosutos [IBJIO+60% 06.CdS (a) n [TIBJIP+80% 06.CdS (6) npy pasiHuHBIX H3MEPHTENb-
HbIX Hanpsokenusx: 1 —15B;2-30B;3-50B;4-80B;5-120B.
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Puc. 4.a) 3asucumoctu (Jphw) /2 ot sHepruM Bo36YKAAIONMX KBAHTOB IS KOMITO3HTOB ¢ 60 06.% (1-3) u 80 06.% (4-6) CdS npu
m3MepuTensHOM Hanpsoxeruu 50 B (1,4); 80 B (2,5); 100 B (3,6). 6) 3aBcumocTu noporoBoi 3Hepruut GoTonpoBoAHMOCTH OT

U*? nns o6pasuos ¢ 60 % (1) 1 80% (2) 06. CdS.

Kommosdrax. Hanmumpe nNOJMMEpHOro C€lOs B OKPYKEHHH
(hOTOMPOBOIHUKA MOXET OKa3bIBATh CYIUECTBEHHOE BIUAHHE
Ha IpOLECCHl TeHepallMy U NepeHoca HOCHTEeNed TOKa MoX
neifictBreM cBera. Tak, nonsdpHbie rpynnsl Monekynsl [IBJID
¢ GONBUIMM AUTONBHBIM MOMEHTOM MOHOMEDHOTO 3BCHA —

CH,-CF,- MHAyUMpYIOT B MHKpPOOKpYxkeHuM dacThiel CdS
3JIEKTpAYECKOE TIONE BEIHYHHON =~ 10° B/Mm [6], xoTopoe
CrocoGCTBYET AMCCOLMANMH EKTPOHHO-ILIPOYHOHN maphl U
yBeIMYEHHIO (POTOTOKA B KOMIO3HTE. JISACTBHTENHHO, KOM-
MO3KTHL Ha OCHOBe moyipHoro IIB/IP mMeroT CyINecTBEHHO



POTOYYRCTBUTEJLHBIE KOMITO3HTEI HA OCHOBE IBA®-CJS

Goblupe 3HaUeHUA (HOTOTOKA IO CPABHEHHIO C KOMIIO3HTaMHU
U3 HEMOJAPHEIX IMOJHITHIEHA WK TOJMIPOIIIEHa PH Mpo-
YHUX PaBHBIX YCIOBHSAX.

Xo0T4 MeXaHH3M (JOTONMPOBOAUMOCTH B TAKHX IeTEPOTeH-
HEIX CHCTEMAaX, KakKUMH SBIMIOTCA HCCIEJOBAaHHBIC HaMH
KOMIIO3HTEI, €Il HyXAAeTCS B AETALHOM M3YUEHHH, TEM HE
MEHee TEePBHYHBIE SKCIIEPUMEHTAIBHEIE PE3yNbTAaThl CBHJIE-
TENBCTBYIOT O MEPCIEKTHBHOCTH NOJOGHBIX KOMIIO3HIIHOH-

HBIX MaTepHanoB B kadecTBe (POTOAKTHBHBIX CPel. Y Ma4HBIH
BBI6OP KOMIIOHEHTOB M MX COOTHOIIECHWH MOXKeT obecneduTh
JOCTaTOYHO BBICOKYIO (POTOUYBCTBHTEC/ILHOCTE KOMIO3HTOB,
a eCJIF K 3TOMY 100aBUTh TalOKe TEXHOJIOTHYECKYIO IIPOCTOTY
HX WSFOTOBJICHHA, TO MOXHO DAaCCUMTBEIBATH Ha HX IIpak-
THUYECKOE IIPUMEHEHUE B Pa3UIHBIX (IOTO- H ONTOINIEKTPOH-
HBIX yCTpOHCTBaX.
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I.N. Orucov, M.O. Qurbanov, M.K. Karimov, M.M. Shmadov

PVDF-CdS 9SASINDA FOTOHOSSAS KOMPOZITLOR

Polivenildenftorid (PVDF) ve CdS esasinda kompozitlorin fotoelektrik, spektral ve volt-amper xarakteristikalan tedqiq
edilmigdir. Gosterilmigdir ki, alinmis kompozitler komponentlerin mileyyen nisbetinde effektiv fotohessas material kimi istifade

oluna biler.

L.N. Orudzhev, M.A. Kurbanov, M.K. Kerimov, M.M. Akhmedov

PHOTOSENSITIVE COMPOSITES ON THE BASE OF PVDF-CdS.

Photoelectric properties, spectral and volt-ampere characteristics of composites on the base of polyvinylidene fluoride (PVDF) and CdS
are investigated. It is shown that the obtained composites in corresponding choice of the components can serve as an‘effective photosensitive

materials.
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