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AHHOTAuA

Cynbhun ceuniia PbS paccmarpuBaercs B HacTosIee BpeMst Kak OJMH U3 HauOojiee BOCTPEOOBAaHHBIX (DYHKIIHO-
HaNBHBIX Y3K030HHBIX (0.41 3B npu 300K) momynpoBoqHUKOB uist HHPpakpacHoro auara3zona crekrpa (0.4-3.1
MKM). OH IPUMEHSIETCS B TAKUX yCTPOHCTBAX, KaK BEICOKOTYBCTBUTEIBHBIE (POTONMPHEMHBIE yCTPOHCTBA, IPHOOPHI
KOHTPOJIA BBICOKOTEMIICPATYPHBIX TEXHOJIOTMYCCKHUX IIPOHECCOB B METAJUTYPTUH, CCIICKTUBHBLIC CEHCOPBLI OJIA
OIIpEIENICHNSI TOKCUYHBIX COEIMHEHNI KaK B BO3AYILHOW, TaK M BOJAHOM CpeZie, a TAKKE B KAUECTBE MAaTEpUalIa JUIsl
TeIMO’HEPTETUKH HOBOTO MOKOJICHHS. bliaropapst JiernpoBaHuio IieHOK PbS mosisiercss BO3MOXHOCT TOBBIIIIE-
HUS UX (POTORIEKTPUIECKIX XapaKTepUCTUK. B HacTostelt paboTe MpoBeneHo UCCIIeI0BaHUE BIMSIHUS JIETUPYIO-
el 100aBku cyibdura HaTpus Na,SO; Ha TONIMHY, MOPGOIOTHIO U (POTOIIEKTPUUCCKUE CBOWCTBA TOHKUX
wieHok PbS. [penBaputenbHO MpOBEACHHbBIN aHATN3 HOHHBIX PaBHOBECHH B peakinonHO# cucreme «Pb(NO;3), —
NaOH — Na,SO3; — N>H4CS» 10380t pacdeTHBIM ITyTEM OTPEICITUTh MPe00J1aIarolie KOMITICKCH X KOHIICHTPa-
LIMOHHBIC YCIIOBUS 00pa3oBanus PbS u npumecHoii a3l B Buae Pb(OH), ¢ yueroM pa3mepa 3apopliiieii KpUTHYUEC-
KOTO pajiyca. BeeneHre B peakiimoHHy10 CMech Cylb(HTa HATPHSI TPUBOUT K MHTHOMPOBAHUIO THAPOIUTHYECKOTO
PazIIoXKEeHNsI THOMOUYCBHHBI H, CIIEJIOBATEITHHO, K CHIKEHHIO CKOPOCTH 00pa3oBaHus Cyb(ua cBrHIa. B pesynbrare
Npy BapbHpoBaHMM KoHIeHTparmu Na;SOs ot 107 10 107" Mons/nm B peakiMoHHOH BaHHE T'MAPOXUMUYECKHM
OCaK/IEHHEM Ha CHTAIUIOBOH momiokke nipu Temreparype 298K B tederne 180 MuHYT momydeHsl 1oieHKH PbS
tommuHO# 0T 380 mo 350 HM. DOTOIIEKTPHUECKUMH HCCIIEIOBAHUSAME YCTAHOBIICHO, UTO BBE/ICHHE JIETHPYIOIIEH
nob6asku B Buae Na,SOs3 obecrieunBaer popMupoBanue (hOTOUYBCTBUTENFHBIX TOHKOIUIEHOYHBIX CIIOEB, IPHYEM C
YBENMYEHNEM KOHIICHTPAIUU COJIM CBMHIIA B PEaKIIMOHHON CMecH B 5 pa3, (POTOUYBCTBUTEINEHOCTH CBEKEOCAK-
IEHHBIX TUIeHOK moBkimaeTcs ¢ 230 mo 1000 MxB. Beimepskka 3Tux mieHok PbS B Teuenme 2 gacoB mpu 353K
mprBeNa K BBICOKOH (poTodyBcTBHTENBHOCTH, nocturatomieii 2000 MxB. BrickazaHo mpenmonoxeHne, 9YTo 3TOT
ad ekt 00ycnoBieH 00pa3oBaHHEM KUCIOPOICOACPKAIIIX COSTMHEHII Ha TOBEPXHOCTH TOHKOIUICHOYHBIX CJIOEB
cynb(uIa CBUHIIA.
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Abstract

Lead sulfide (PbS) is currently considered as one of the most demanded functional narrow-band (0.41 eV at
300K) semiconductors for the infrared spectral range (0.4-3.1 um). It is used in devices such as highly sensitive
photodetectors, devices for monitoring high-temperature technological processes in metallurgy, selective
sensors for detecting toxic compounds in both air and water, as well as a material for a new generation of solar
energy. Due to the doping of PbS films, it becomes possible to increase their photovoltaic characteristics. In this
work, the effect of the alloying additive sodium sulfite (Na;SO;) on the thickness, morphology, and
photoelectric properties of PbS thin films was studied. A preliminary analysis of ionic equilibria in the reaction
system "Pb(NOs), — NaOH — Na,SOs; — NoH4sCS" made it possible to calculate the prevailing complexes and
concentration conditions for the formation of PbS and impurity phase in the form of Pb(OH),, taking into
account the size of the nuclei of the critical radius. The introduction of sodium sulfite into the reaction mixture
leads to inhibition of the hydrolytic decomposition of thiourea and, consequently, to a decrease in the rate of
formation of lead sulfide. As a result, when the concentration of Na,SOs varied from 10 to 10! mol/l in the
reaction bath, PbS films with a thickness from 380 to 350 nm were obtained by hydrochemical deposition on a
citallic substrate at a temperature of 298K for 180 minutes. Photoelectric studies have shown that the intro-
duction of an alloying additive in the form of Na>SOj; ensures the formation of photosensitive thin-film layers,
and with a 5-fold increase in the concentration of lead salt in the reaction mixture, the photosensitivity of freshly
deposited films increases from 230 to 1000 puV. Exposure of these PbS films for 2 hours at 353 K resulted in
high photosensitivity, reaching 2000 pV. It is suggested that this effect is due to the formation of oxygen-
containing compounds on the surface of thin-film layers of lead sulfide.
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