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OODEKTUBHBIE CHMHTUJUIALIMOHHBIE MATEPUAJIBI
HA OCHOBE TBEP/IbIX PACTBOPOB ZnS, Te_
N ITEPCIIEKTUBLI UX I[TPUMEHEHHMA

H3yyen npoyecc obpazosanus meepooco
pacmeopa npu CnekaHuu nopowkos ZnS u
Znle, no0oopanvl onmumaibhble COOMHO-
UleHUsl UCXOOHBIX KOMNOHEHMO8 U PedCUM
cunmesa, u3y4eHo GIusHue OONOJHUMmMeb-
HOU mepmMoodpabomKu HA THOMUHECYEeHM -
Hble U CYUHMULIAYUOHHbIE CEOUCMBA NOJLY-
YEHHbIX MAMepuanos.

Cpenu MaTepuasioB, KOTOPbIE MOTYT H3JIy4aTh CBET
0J1 BO3/ICHCTBIEM NOHU3UPYIOLIETO U3JTyUeHHs, TOIb-
KO MaJjiasl 4acTh SBJSETCS CLHMHTWUIATOPAaMU — Belle-
CTBaMH, 110 XapaKTePUCTUKAM CBEYEHHs KOTOPBIX MOXK-
HO B peXKHUME PeaTbHOTO BPEMEHH OTIPEICTIATh MapaMeT-
PBI HOHU3HUpPYIOLIero u3nydeHus. C Apyroi CTOPOHBI, U3-
BECTHO, YTO HET UJI€aJTbHBIX CUUHTHIUISTOPOB, KOTOpPbIE
TIOAXOHIIH OBI JIJISI PEIIICHUS BCEX MPoOIIeM paTuanuoH-
HOW (u3uku. Cpenn OCHOBHBIX CHUHTHIUISIIHOHHBIX
CBOMCTB BCET/Ia )KelaTelIbHbI BRICOKHI CBETOBOM BBIXO]I,
HU3Kasi THEPIIMOHHOCTH U Pa/IUAIIHOHHAS] CTOMKOCTb.

B nocnennee Bpemst, TOMHUMO IIUPOKO MPHUMEHSIEMbIX
LIEJI0YHO-TATONTHBIX M OKCHUIHBIX CUUHTHILISTOPOB, TI0-
SIBUJICSI HOBBIM KJIACC CLIMHTHMIIIIITOPOB HA OCHOBE I1OJTY-
nposoaHuKoBbIX coequnenuii ABV kotopsie momyua-
10T ITyTEM W30BAJICHTHOT'O JIETUPOBAaHUs KpUCTAJLIOB ZnSe
[1, 2]. Takoe nerupoBaHue MPUBOTUT K 0OPa30BaHUIO
aCCOLIMATOB COOCTBEHHBIX JIe(EKTOB, OMPEIEIIAIONIUX
ONTHUYECKUE U IIOMUHECLEHTHBIE CBOUCTBA KPUCTAJIIOB.
Pacmmpenue kiacca CUUHTHIIISTOPOB TAKOTO THIIA ITPO-
HCXOAUT 3a CYET UCIOIb30BAHUS JPYTUX COSIUHEHHUH
3TOH TPYINIIBI, 4TO TPEOYET BBIICHEHUSI BO3BMOXKHOCTH X
JIETUPOBAHMS, a TAKKE HATIPABJICHHOTO Jie)eKTo00pa3o-
BaHUsI, IPUBOIALIETO K BOSHUKHOBEHUIO HEOOXOIMMBIX
JUIS CHUHTHIUIATOPA U3JITy4YaTesIbHbIX HEHTPOB. B yacTHO-
CTH, MHTEpEC NPEACTaBIsIeT IUPOKO3OHHbIN MOITyIpo-
BOJIHUK ZnS, JTIerMPOBAHHBIA H30BaJIEHTHBIMU ITPUMECS-
Mmu (Te, Se). D10 cBsI3aHO C BBICOKOH KOHBEPCHOHHOM
3¢ (EKTUBHOCTHIO MPEOOPa30BaHUS YHEPTHH B HEM, a
TaKXKe C MUPOKUMH BO3MOKHOCTSIMU BJIMATH Ha CIIEKT-
PBI U3Ty4EHUS 1 Ha JIPYTHe BEIXOAHBIE apameTpsl. Kpo-
M€ TOT0, ZnS UMEEeT AOCTATOYHO HU3KUH (P PEeKTUBHBII
ATOMHBI HOMED (Za<b<b:24)’ YTO CO3/1a€T MEPCTICKTUBBI
JUISL NCIIOJIb30BAHUS CLIMHTUJIATOPOB HA €r0 OCHOBE B
COBPEMEHHOW MEIMITMHCKOM ammaparype, rie TpedyeTcs
MaJiasi JIydeBasi Harpy3ka Ha ImalieHra, a Tak’Ke BO3MOXK-
HOCTb [TOJTYYeHHS TOTIOTHUTEIHHOTO HU3KOAHEPTeTHYe-

CKOTI'0 KaHaJja IpU CO31aHUU MYJIBTHIHEPreTHUECKUX Jie-
TEKTUPYIOIUX CUCTEM B HHTPOCKOIIMUYECKOH anmnapary-
pe. XOTs U3y4EHHIO 9TOr0 MaTepralla IOCBSIILEHO OIPOM-
HOE KOJTMYECTBO PabOT, MCCIEOBAHUE €r0 CBOHCTB I10-
MIPEXKHEMY TIEPCIIEKTUBHO U aKTyallbHO.

Kak n3BecTHO, 00J1aCTh CYIIECTBOBaHHUS TBEPIOTO Pa-
creopa (TP) ZnS, Te orpanuveHa ¢ IBYX CTOPOH H
Haxonutes B mpenenax 0<x<0,08 u 0,8<x<1 [3]. B To xe
BpEMsi, UMEIOTCS JIaHHBIC O HEOTPAaHMUYSHHOH PacTBOPH-
MOCTH IIpu nostyueHuu TP MeTonomM MoneKyssspHoil anu-
Takcuu [3] .

B HacTosmieii pabote ObUIM IPOBEACHBI UCCIIEA0BA-
HUS TPOIIECCOB 00pa30BaHUs TBEPAOro pacTBOpa MpH
crieKanuu rmopomnikoB ZnS u ZnTe, 1o onpeieneHuo or-
THUMAaJIbHOTO COCTaBa, BIMSHUIO J0IOJIHUTEIBHBIX OTKHU-
TOB, TIOJIyYEHHIO TIOPOIIKOOOPa3HBIX U 00bEMHBIX CIIMH-
THJUIATOPOB coctaBa ZnS,  Te , u Mccie10BaHbl UX JIO-
MHUHECHEHTHbIE U CUUHTWLISIIMOHHBIE CBOWCTBA.

TepMoaMHAMUKA NMPOTEKAHUA OCHOBHBIX peaKiuil

Juist oripenienieHust ONTUMAaIBHBIX yCIOBHI 00pa3oBa-
HUS TBEPJIBIX PACTBOPOB OBLITU ITPOBEICHBI TEPMOINHA-
MHUYECKHE pacyeThl IPOTEKaHUS OCHOBHBIX PEaKLUUN U
BBIUMCIIEHBI UX KOHCTAHThI PABHOBECHUS K B MHTEpBaje
temriepatypsl 600—1400 K npu cunaTese B WHEPTHOU U
BOCCTaHOBHUTEJIFHOM aTMOc(hepax:

1. ZnO(TB)+H2(F)=Zn(>K)+H20(r);
2.7nS

(1w Hlay ™M HS o
3, ZnTe(TB)+H2(r)=Zn()K)+H2 +Te(r),
4, ZnS(TB)JrTe()K):ZnTe(TB)-FS(r),
5.ZnS, =Zn, *1/2S
6.7ZnTe, =7n_.+Te, .;
()" 00

7.ZnTe :Zn +1/2Tez(r);
8. 1/2SZ(F)+H2(F) H,S
9. H2(r)+1/2Tez(r)—H2Te(r)

Hpw pacyerax K mCrosb30Banoch IpubIIKeHNEe
Vmmxa [4]:

IgK, = (ASSy +AH% /T)/2,3R = A— B/T

2
(TB)

rae AS§98 ,AH ;’98— HM3MEHEHHSI SHTPOIIMHU M SHTAJIBIINU, CO-
OTBETCTBEHHO, B PE3YyIbTAaTE PEAKIUU

npu 7=298 K;
R — yHuBepcallbHas ra3opas MOCTOSHHAs.
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Koncrantsl 4 n B 151 pa3nuvHBIX pEaKIIUi paccyu-
THIBAJIMCH IO TEPMOJIMHAMHYECKUM JaHHbIM [5—7]. Xox
TEMIIEpaTypHOI 3aBUCUMOCTH KOHCTaHT PaBHOBECHSI pac-
CMOTPEHHBIX PEAKIUN B PEaIbHOM JIIsI KAJKIOH peaKuu
TeMIepaTypHOM UHTEpBaJie IOKa3aH Ha puc. 1.

[Ipu pacuere peakuuii, MPOTEKAOIIUX B CHCTEME
ZnS—ZnTe B npo1tiecce CrieKaHus UCXOTHBIX KOMITOHEH-
TOB C y4acTHEM BOJIOPOJa, OBUIM yUTEHBI, KpOMe c00-
CTBEHHO Tpoliecca criekaHus peareHToB (ZnS u ZnTe),
JUCCOLMALIMS 3TUX PeareHToB (peakuuu 5—7) U peax-
LMY B3aUMOJIEHCTBHSI BOJIOPOJIA C NMPOJYKTaMHU JUCCO-
nuanuu (peaknuu 8, 9).

N3BecTHO, 4TO CcrieKaHKE MOPOIITKOB IPOUCXOIHT (-
(eKTHBHO, €CJIH TeMIIepaTypa npoliecca JISKUT B Iuama-
3o0H€ 0,65—0,75 OT Temneparypbl IJIaBJICHNS KOMIIOHEH-
TOB [8, 9].

T,K
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Puc. 1. 3aBUCUMOCTbh KOHCTAHTHI PABHOBECHSI OCHOBHBIX pe-
aKIMHi OT TeMIeparypsl (HOMepa KPUBBIX COOTBETCTBYIOT
HOMEpaM peaxiuii)

AHanu3upys npecTaBlIeHHbIE HA pHC. | TaHHBIE, MOX-
HO CZEJaTh CIEIYIOLIIE BEIBOIBI.

VYuuThIBas 3HaYEHUsI TEMIIEPATyPhI IJIABJIEHHUS HCXOI-
HpIX pearentoB 7, (ZnS)=1991Ku T (ZnTe)=1570 K
[10, c. 77—86], cnenyeTt 0xkuaaTh, 4TO B TAHHOM CHCTE-
Me nipuemiieMbie 3G EeKTUBHBIE 3HAYSHUS TEMIIepaTyphl
criekaHus HaxoaaTces B quanazone 1200—1400 K.

B ykazaHHOM TeMIiepaTypHOM HHTEpBaJie MOXKHO IIpe-
HeOpeub peakiusMu B3aumoeicTeus ZnS u Zn'Te ¢ Bo-
JIopoioM (peakuu 2 u 3), T. K. BEPOSTHOCTh MX TPOTe-
KaHUs IIpU TaKUX TEMIlepaTypax oueHb HU3Ka. [1o 31oif
)K€ TIPUYUHE TAaK)Ke HE BHOCAT CYIIECTBEHHOTO BKJIa/1a B
mpolece CreKaHus peaKuy JUCCOLUALNU COeTUHEHHUH
ZnS uZnTe (peakuuu 5—7), B3aumozeiictus ZnS ¢ Te
(peakmwst 4) ¥ B3aMMOJICHCTBHSI CEPBI U TEJUTypa C BOJIO-
ponom (peakumu 8 u 9). K Tomy xe, coenunenns H,S n
H, Te cymecTsyror npu ropasno 6onee HU3KOM Temmepa-
Type, ueM Temmneparypa cnekanus (H,S — npu Temme-

parype nwke 1000 K, a H,Te — npu temneparype Huxe
300 K [11]). DT maHHBIE XOPOIIO COTIIACYIOTCS C JaH-
HBIMH, TIPE/ICTaBICHHBIMH Ha pUc. | 3HaUeHUSAMH g Kp.

Takum o0pa3oM, eAMHCTBEHHAs PeaKiys, KOTopas
HUMEET HanOOJITBIIYIO BEPOSITHOCTH POTCKAHUS B TUAIIA-
3oH€ 1200—1400 K, 5TO peakius BOCCTAaHOBICHHUS OK-
cuJIa IMHKA BOJAOPOIOM (peakius 1), kKoTopasi IPUBOIAMT
K HHTeHCH(UKaIMu npouecca crekanus ZnS u ZnTe u
obpaszosanuto TP ZnS, Te , T. k. wienka ZnO TOIBKO
TOPMO3UT 3TOT Npouecc. [Ipuyem, Kak BUIHO U3 aHATU-
3a TeMIEepaTypHOro X0/1a peakuuu 1, ee BEpOsTHOCTb C
IIOBBIILIEHUEM TEMIIEPATyphl PACTET.

IKCIepUMEHT

bouta mpoBeneHa cepusi CUHTE30B B cuctemMe ZnS—
Zn'Te, OCHOBaHHBIX Ha PE3yNbTaTaxX TEPMOJUHAMUYECKIX
pacueToB, P Pa3JINUHbIX YCIOBUAX CIIEKAHUs, B 4aCT-
HOCTH BapbUPOBAINCH CPelia U IPOJOIKUTEILHOCTD CHH-
Te3a. McxonHas muxra npencrasisiia co0oi cMech 1mo-
pomkoB ZnS u ZnTe mapku XY (. 3enenorpan, Poc-
cust); macca HaBecku cocrapisuia 10 . [Ipornecc creka-
HUS CMECH ITPOBOJIMIICS B HHEPTHOW aTMocdepe aprona
Y B BOCCTAaHOBHUTEIHHOM aTMocdepe Boropoa. beura mox-
TOTOBJICHA TAKXKe ceprsi 00pasIoB ¢ Pa3HBIM COJepIKa-
HueM ZnTe B o6nacTu MajbiX KoHIeHTpauid. C ydeTom
CKa3aHHOTO paHee, TeMIepaTypa MPOBEJCHUs CUHTE3a
Onu1a BeIOpana paBHoi 1000°C. MaccoBas qonst ZnTe B
ncxomgHou mmuxrte cocrapimsuia 0,5; 1; 2; 3; 5; 7 u 10%.
ConeprkaHus TeJUTypa KOHTPOIUPOBAIU METOOM aTOM-
HO-3MHCCHOHHOM criekTpockonuu (ADC) Ha CIeKTpo-
metpe Trace ScanAdvantege Termo Jarrell Asc u ontu-
YeCKHM METOJIOM (110 u3MepeHuto auddy3Horo orpake-
Hus Ha ciekrpodoromerpe KCBY-23 ¢ npuctaskoii [110-
1). U3 criektpoB qu¢h(py3HOT0 OTPasKeHUSI IO CIIBHUTY Kpast
Ha CIICKTPaJIbHON 3aBUCUMOCTH R | @(7»), KOTOPBII COOT-
BETCTBYET Kpar (yHIaMEHTAIBHOM TTOJIOCHI MOTIIONIE-
HUs (Eg), MOYKHO TIOJTYYHUTh HH(POPMAITUIO O ITOTHOTE pe-
aKIMu 00pa3oBaHUs TBEPAOTo pacTBopa. Takoit MeTox
ucnoib3oBaics B [1, 12, 13] npu uzyuenun odpazosa-
HUs TBEPABIX pacTBopoB ZnSe,  Te . Ero sapdexrnBrOCTH
CBsI3aHa CO 3HAUUTEJbHBIMU N3MEHEHUSIMU LIUPHHBI 3a-
nperieHHo# 30061 B TP mpu Manbsix HM3MEHEHHSIX X, YTO
JIaeT BO3MOYKHOCTh OIEHHBATH BEJIMYMHY CIBUTA Kpast
TIOJIOCHI, @ CJIeIOBATEIbHO, U OPHEHTUPOBOYHOE COAEP-
JKaHUE TeJuTypa B pemerke. [1o popme KpuBOH B CIIEKT-
pe MOKHO TaKKe CYIUTH O MOHO(A3HOCTH 00pa3Iia.

Kpome conepxanus Te, KOHTponMpoBajach Macca
HCXOIHOTO MPOAYKTa B Mpoliecce crekanus. CIeKTphI
PEHTTEHOFOMHUHECIICHIIMK U3MEPSUIUCH Ha CIeKTpodo-
tomeTpe KCBY-23 ¢ ncnosbp3oBaHuEM PEHTTE€HOBCKOTO
anmnapata PEVC-U ¢ nanpspkenuem Ha Tpyoke 30 kaB.
W3mepeHue ypoBHS IOCIIECBEUEHUS 1) Yepe3 3aaHHOe
BpeMsI IIPOU3BOAUIIOCH C IOMOILBIO U3MEPUTENBHO-BbI-
YUCITUTEIHHOTO KOMILIEKCA TI0 UCCIICIOBAHUIO KHHETH-
YECKUX XapaKTePUCTUK KPUCTAIIOB. CBETOBOM BBIXOA
OTHOCHTEJIBHO ATAJIOHHOTO 00pas1a onpeessics TOKo-
BBIM METOJIOM C HCIIONb30BaHUEeM Si-poTtonmona mpu
PEHTIEHOBCKOM OOTyUeHHH.

Pe3ysbTarhl U UX 00cy:KaeHHe

AHanu3 criekTpoB TuQPy3HOr0 0TpaKeHUs 00pas3IoB
TP ¢ maccoBoti noseii ZnTe 2 %, MOTy4eHHBIX TIPH pa3-
JUYHBIX YCIOBUSX CIIEKaHUs (PHUC. 2), ITOKa3bIBACT, UYTO

TexHOMOTHS 1 KOHCTPYHPOBAHKE B YNIEKTPOHHOM anmapatype, 2011, Ne 1-2

61




MATEPHAJIBI SJIEKTPOHUKN

R . %
Lt} s 6

80 - 71, - / %;—-

60 =
N

40 /(/}' 3..4.7

20 ; 3
— —

0

300 350 400 450 500 A, HM

Puc. 2. Cnekrpsl quddysHoro otpakenust 0opasios ZnS (1),
ZnTe (2) u tBepumoro pactBopa ZnS+2% ZnTe, momy4eHHOTO
IpU pa3HOM BPEMEHHU CHHTE3a B BOJOPOJE M aproHe:
3—14,Ar4—39,Ar; 5 — 549, Ar; 6 —34,H,; 7— 54, H,

MPOIOJDKUTEIHFHOCTh CHHTE3a TaKe B TCUCHNUE 3 U B aT-
Mocdepe Kak aproHa, Tak ¥ BOJOPOJIa, IPUBOJIUT K 00-
Pa30BaHMIO TBEPAOTO PACTBOPA, CYHS IO OXUHAKOBOMY
TIOJIOXKCHHUIO TI0J{beMa B CHEKTPe R ()\,) MPUYEM CO-
Jiep>KaHKe TeJUTypa B PEIIETKE B 0601/1)( CITy4asix MPaKTHU-
YEeCKH OIMHAKOBO. boee BEICOKHI YPOBEHB OTPaKECHISI
B JUTMHHOBOJIHOBOH 00JIaCTH CIIeKTpa 00pasIoB, MOIy-
YEHHBIX IPH JUTATEIFHOM CHHTE3€ OO BSICHSICTCS OOIBIINM
UCTIapeHueM («yHOCOM») Hempopearuposasiuero ZnTe,
KOTOpBIiT 0051a/1aeT B 9TOH 00JAaCTH CIIEKTpa MOMIOIA0-
IIMMU CBOMCTBaMH (KpHBast 6). DTO MOATBEPIKAACTCS O0JIb-
mIeit motepeil Macchl W YMEHBIICHHEM OOIIEro conep-
>kanust Te mpu yBenmdeHnn BpeMeHu cuHTe3a (Tadur. 1).

[Ipomecc criekaHust MOPOIIKOB U oOpa3zoBanue TP
TopMO3UT IieHka ZnO. B To xe Bpems, Kak ObLIO TOKa-
3aHO BBIIIIE, P MPOTEKAHUU PEAKIUH B IPUCYTCTBUH
BOJIOPOJIA CYLIECTBYET OOJIbIIIAst BEPOSITHOCTh IPOTEKa-
HUsI BOCCTaHOBHUTENbHOU peakunu 1 (cm. puc. 1). [lo-
3TOMY CIICKaHHE B aTMOC(epe BOJOPOIa PUBOIUT K 0O-
nee ObICTPOMY, YeM B aTMoc(hepe aproHa, XUMHUKO-Tep-
MUUYECKOMY cTpaBiuBanuio ci1os ZnO. IIpu atom ycnox-
HSIeTCSl KWHETHKA U TePMOJUHAMUKA MTPOIIECcCa, OTHAKO
9TO HE SIBIISICTCS IPUHIUITUATBHBIM MPETIITCTBUEM BCIIC]I-
CTBUE PBIXJIOCTH CTPYKTYpHI cinos ZnO [13].

Crekrpsl quddy3sHoro orpakenus odopasios TP, mo-
JY9IEHHBIX B PE3yJIBTaTe CIIEKAHSI IIOPOIIKOB C PA3IHy-
HBIM COJIepP>KaHHEM HCXOTHBIX KOMITOHEHTOB B arMocepe
BOJIOPOJIa U aproHa, MoKa3aHel Ha puc. 3. Tam xe npu-
BE/ICHBI 3aBUCUMOCTH R be”) JUTSL ICXOTHBIX KOMITOHEH-
ToB ZnS u ZnTe.

a)

R ., %

b’

60 |

40

20

0

300 500 A, HM

350

400 450

Tabauua 1

Cooeporcanue Te u nomepsa maccol UCXOOHO20 NPOOYKMA 6

meepoom pacmeope ZnS+2% ZnTe npu pasiuunwix
yenosusx cunmesza (T=1000°C)

VYcnosus Maccosas nons Te, [ToTeps macchl
CHUHTE3a % HCXOTHOTO MPOAYKTa, %o
24, Ar 0,58 0,91
34, Ar 0,38 1,92
54, Ar 0,15 2,23
34, H, 0,66 1,95
54, H, 0,34 3,82

CpaBHUBasI CIIEKTPHI TS 00pa3IoB, IMEIOIINX OJTH-
HAKOBBI COCTaB, HO MOJYYCHHBIX B Pa3HBIX Cpejax,
MO>KHO CJIeJIaTh BBIBOJI O TOM, YTO B aTMocdepe BoJIo-
pona TP momyuaetcs 6ojiee TOMOT€HHBIM, O YEM CBH/IE-
TEJILCTBYET OoMbILas KpyTru3Ha KpuBbIx. Conepxanue Te
B pelleTKke B 000MX cily4asX HE CHJIBHO MEHSAETCS OT
COCTaBa MIUXTHI U, 110 BCEH BEPOSTHOCTH, OTPAHUIHBA-
eTcs ABYMSI-TpeMst % OT MacChl, UTO OTIPENeIseT MpeaeT
€ro pacTBOPUMOCTH, KOTOPBIA TOCTUTACTCS TPH TaKUX
ycnoBusix. Conepkanue Tetypa oka3anoch 0ojee Bbl-
COKMM B cllydae CHHTe3a B Bojopojne (TadJu. 2), 4yTo
CBUJICTEIBCTBYET O OOJICE MOTHOM HMPOXOXKICHHU PeaK-
IIIH B 3TOM CITydae.

Crnenyer y4uThIBaTh, YTO pEATBHBIN MTPOIIECC CIIeKa-
HUs IopomikoB ZnS—ZnTe B arMocdepe Bogopoa mpe/-
CTaBJIsIET COOOM CIIOKHYIO TE€TEPOreHHYIO PEaKIInio, Ha
KOTOPYIO OKa3bIBaIOT BIUSHUE KaK YUCTO TEPMOJUHA-
MHUYECKHE TapaMeTPhl, XapaKTEePHbIC IJIsl PABHOBECHO-
IO COCTOSIHHS, TaK M KHHETHICCKUE (CKOPOCTh CTpaB-
JMBAHUS CJ0S1 OKCH/A ITIHKA, CKOPOCTDH PEaKITUH BOJO-
poza ¢ KOMIIOHEHTAMH, CKOPOCTh 00pa3zoBanus TP mpu
CTMIEKaHUU U JP).

Criextpsl pertreHomoMuHectieHmu (PJI) nomyden-
HBIX TBEPABIX PACTBOPOB MIPEACTABISIOT COOOH HAT0XKe-
HHE PsiJia I0JI0C, OCHOBHBIMHE U3 KOTOPBIX SIBJISIOTCS TIO-
noceic A =460 M u A, =520 HM, IPUCYTCTBYIOIIHE
U B HCXOTHOM oOpasue ZnS (puc. 4). Takue monocs
0OBIYHO CBHJIETEILCTBYIOT O «CaMOAKTUBUPOBAHHON
JFOMUHECICHITIH, 00y CIIOBICHHOM TH00 COOCTBCHHBIMU
JnedexTamu, TU00 UX accolraTaMu, 00pa30BaHHBIMH C

0)
Ry %
80
60
300 350 400 450 500 A, HM

Puc. 3. Cnexrpsl qud@y3Horo orpakeHus UcxonHbix 06pasuos ZnS (8) u ZnTe (9) n obpaszuos TP ZnS, Te , monyueHHbIx
HpH CHEKaHHHU MOPOIIKOB B arMocdepe aprona (a) 1 Bogoposa (6) ¢ pasinudHbeIM coaepxanueM ZnTe B IJ_II/IXTe (B % 0T Macchl):
1—05%;2—1%;3—2%;4—3%;5—5%;6—7%;7—10%
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Tabnuma 2
Cooepacanue Te 6 obpasyax TP ZnS—ZnTe ¢ paszuvim co-
cmagom, nonyuennvix npu 1000°C ¢ meuenue 3 u @ pasHotl

ammocgepe
Coneprxanue Maccosast noms Temtypa,%
ZnTe B umxre, % Cunres B Ar Cunres B H,
0,5 0,047 0,20
1 0,11 0,26
2 1,16 0,83
3 0,84 1,58
5 0.54 1,52
7 1,20 5,61
10 2,94 5,73

kuciaopoaoM [14]. Tak, nonocy 460 HM NPUHATO NpU-
MUCHIBATh JBYX3aPsIHON BaKaHCHHU IUHKA MU aCCOLIU-
aTy Ha ee ocHoBe [15].

OCHOBHOM 0COOEHHOCTBIO MOJIyYEHHBIX CIIEKTPOB
SIBIISIETCSI TIepepactpeieNiCHIe HHTCHCUBHOCTH 3THX TO-
Joc rpu m3MeHeHnH coctasa TP, CHHTe3MpOBaHHEIX U B
atMoc(epe BoIopoaa, U B UHEPTHOM cpejie: mpu 00JTb-
nreM cogepkanuy ZnTe B mmxre mpeodiafaeT IIHHHO-
BOJIHOBAs 1mojioca ¢ A=520 HM U Ha0GOPOT.

Kax 6b110 TOKa3aHo B [2], st CHUHTHILISITAOHHBIX
KpHUCTAJLJIOB ZnSe, IETUPOBAHHBIX U30BaJICHTHBIMU IIPU-
MECSIMH, OTIPENEIIOMUM (pakTopoM mpu HOpMHPOBa-
HUY U3JTy4aTeIbHBIX IICHTPOB SBIISETCS MOCISPOCTOBAS
TepMUuecKas 00padoTKa B HACHINICHHBIX MapaX IIHMHKA.

[Tpu sToM cymiecTBeHHO (710 10 pa3) moBbIIaeTCS HHTEH-
CUBHOCTB JIFOMUHeCTIeHIInH. [ToaTOMY IipeicTaBisiio uH-
TepeC U3yUCHHUE BIMSIHUS JIOTIOJTHUTEIIBHON TEPMUYECKOM
00paboTkn Ha HYOPMHUPOBAHUE U3ITYIATEITBHBIX ICHTPOB B
cucteme ZnS—ZnTe. VccnenoBanus MpOBOAMINCE IS
cocraBa ZnS + 2% ZnTe, noiy4yeHHOTO NPH CIIEKAHUH B
MIOTOKE BOJIOPOAA B TeueHue 5 4. Tepmuueckas o0pabot-
Ka IMPOBOJIMIIACH TIPH Pa3HOM BPEMEHH BBIJICPKKH B 3aM-
KHyTOM 00Bbeme mipH Temrieparype 1000°C kak B HaChI-
IIICHHBIX Mapax [IMHKA, TaK U B UHEPTHOU Cpeie (aproHe).

[Ipu omxure B mapax OUHKA MOPOIIOK MPHOOpeTaeT
cepoBaThlil OTTeHOK. B ciektpax nuddysnoro orpaxe-
HUSI 9TO IPOSIBIISIETCS KAK CHIDKCHUE YPOBHS OTPaXKCHUSI
B JNTMHHOBOJIHOBO#H 00acTh. [1pu 3TOM mosiokeHue Kpast
MOJIOCHI TIOTVIONICHUS HEe u3MeHseTcs (puc. 5). MHTeH-
CHBHOCTB PEHTT€HOTFOMUHECTICHITHH TAKOKE IPAKTHUCCKH
HE U3MCHSCTCSI, XOTS ¥ HAOMIONACTCs He3HAUUTEIBHOE
nepepacmnpesenexnue mnoiaoc (puc. 5, 6). OTcrona MOXKHO
cienaTh BBIBOJ, YTO OTKHUT B Mapax LUHKa 00pa3IoB
TBepAoro pactBopa ZnS—ZnTe mubo BooO1IIe HE TPUBO-
IUT K GOPMHUPOBAHMIO HEHTPOB, XapAKTEPHBIX IS
ZnSe(Te), mn60 chopMHUpOBaHHBIE IEHTPHI MATO3PPeK-
TUBHBI KaK H3JTy4aTeIbHBIC.

J111s1 aHAIOTHYHBIX 00PA3I0B, MPOIIEAIINX TEPMHUUC-
CKy0 00paboTKy B mHEepTHOM atMocdepe (Ar, 72 4) npu
TOM K€ TeMITepaType, MHTEHCUBHOCTbD JIFOMUHECIICHITUH
cymecTBeHHO (710 20 pa3) yBeIUIHBACTCS, TIPH ITOM JIO-
MHHUPYIOIIEH cTaHOBHTCS Mojoca A=450 um. Cyue-
CTBEHHO CHIDKAETCs M TociiecBeueHne (TadJu. 3), mo-
CTUTAasl 3HAUYCHUH, XapaKTEPHBIX IS KIACCHYECKOTO

Ta6mmra 3

Brusinue mepmuueckou o6pabomru 6 pasiuuHsblX YCI08USAX HA NAPAMEMPbl CYUHMULIAMOPO8 Ha ochoge TP cocmasa
ZnS+2% ZnTe

YpoBeHb nociecBeueHus,
Coneprxanue ¢asbl,% Cgero- %, TI0 HCTEYECHUN
Cocras Venosus Maccosas no714 BBIXOLL, OTH 3aJaHHOTO BPEMEHH
CIMHTHIUIATOPA | TepMOOOpaboTKu | Temtypa, % en’ ’
BIOpIUT | camepur 3mc | Smc |10 mc |20 Mmc
ZnS — — — — 1,5 43,5 | 42,3 | 39,6 | 35,5
0,
ZnS+2% ZnTe bes 0.83 64.0 9.3 2.7 8.64 | 859 | 847 | 824
TepMOOOpabOTKH
Ar, 72 4, 1000°C 1,0 1.4 72,6 28,5 3,81 [ 3,75 ] 3,63 | 341
Zn, 4 4, 1000°C 0,3 — — 34 27,2 | 26,5 | 24,8 | 22,0
Zn, 72 4, 1000°C 0,36 40,8 21,2 5,1 174 | 157 | 12,6 | 9,35
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Puc. 4. Cnexrpsl perrrenoinroMuHectenun ZnS (8) u oopasnos TP ZnS—ZnTe, nony4eHHbIX NPU CHEKaHUU B aTMocdepe
aprosa (a) u Boxopoza (6) HOPOLIKOB ¢ pa3IuuHbIM cojepxkanveM ZnTe B muxre (B % OT Macchbl):
1—05%;2—1%;3—2%;4—3%;5—5%;6—7%;,7—10%
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Puc. 5. Cnexrpsl augdy3Horo oTpaskeHus (a) U PeHITEHOIIOMUHECIIEHIIUU (0) 00pa3uoB ucxoaHoro ZnS (/) u TBEpIOro
pactBopa ZnS+2% ZnTe no (2) u nocie (3—25) OTKUTA NP Pa3HBIX YCIOBUIX:
3 —BAr, 72 4; 4 — B mapax Zn, 4 4; 5 — B mapax Zn, 72 4

cimHTIIIIAIIMOHHOTO MaTepuana CsI(Tl). Kpaii monmockr
MOTJIOLIEHHA B criekTpax Auddy3Horo orpakeHus oTo-
JOKEHHBIX 00pa3lloB CABHHYT 10 CPABHEHHIO CO CIICKT-
paMn HEOTOXOKEHHBIX 00pa3IOB TOTO K€ COCTaBa, UTO
MOKHO OOBSICHUTB YBEITHUCHHEM KOJTMYECTBA PACTBOPEH-
HOTO TeJLTypa B cucteMe. Takxke clieyeT OTMETHTD, 4TO
pe3ynbTaThl peHTreHo(asoBoro ananusa (PMA) nokasza-
TM KapAWHAIBHOE M3MEHEHHE CO/Iep KaHus (a3 IpH yKa-
3aHHOH TepmooOpaboTke. Ecnu 10 oTkura B cocrase
o0pasIia, B OCHOBHOM, Habrofanach (paza BIOPIUTA, TO
MOCIIe OTXKUTA B HHEPTHOI atMocdepe mpu 1000° C ato, B
OCHOBHOM, Obta (haza cdaneputa (Tadm. 3). B ciryuae
OTXKHTa B Iapax IUHKA Mo100H0e (a30Boe MpeBpaIieHue
He Habmonaercs. Kpome toro, POA nokaszain, 4yro napa-
METpPBI PEIIETKH KaXKI0U (ha3bl 3aMETHO IPEBBIIIAIOT T1a-
paMeTphl YUCTHIX BIOPIUTA U caJepuTa, 9TO CBUICTENb-
CTBYET O HATMYHH TEJUTYPa B pEUICTKE CYAb(HIOB IMHKA.
*kk

Taxum 00pa3oM, yCTaHOBIIEHO, UTO CIICKaHUE CMECU
nopomkoB ZnS u ZnTe B arMocepe aproHa wid Bojo-
poaa pu 1270 K B Teuenune 3 yacoB NpUBOIUT K 00pa-
30BaHMIO TBEpAoro pacteopa ZnSe, Te B obnactu
0,01=x<0,1, a ero cocTaB 3aBHCHUT OT ra30BOH CpEbI.

CriekaHue NOPOILKOB B BOAOPOJIE MPUBOIUT K Oomee
s PexTHBHOMY 00pa30BaHHUIO TBEPIOTO pacTBopa, OJia-
rojiapsi IPOTEKaHUIO XUMHUECKUX PEAKILIUH, TPUBOISIINX
K pa3pyuieHuo ciiost ZnO, KOTOpbI OrpaHUYUBAET CKO-
POCTh CIIEKaHUSI.

[Tocnenyromuii OTKUT MaTepUaia B UHEPTHOM aTMO-
cepe MPUBOIUT K IIEPECTPOHKE PEIICTKH, YBETNICHHUIO
CBETOBOIO BbIxoja Ooree ueM B 20 pa3, ¢popmuposa-
HUIO HOBOM IOJIOCHI N3ITyYE€HUS U CHIYKEHHIO YPOBHSI I10C-
neceueHus 10 2—3% yepes 20 mc. [lonydennsie pe-
3yJBTAThl MOTYT OBITh UCIIOJIb30BaHbI IPH U3TOTOBIEHUHI
Kau€CTBEHHBIX CLIMHTWIIIILIMOHHBIX MaTepUaoB Ha OC-
HOBE TBEP/BIX pacTBOpoB ZnSe, Te .
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