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HUCCJIEJOBAHUE CUCTEMBI Sb,Ses-ErSe
STUDY OF THE BizTes-Er,Tes SYSTEM

Annoramusi: Merogamu muddepennmanbao-Tepmudeckoro (ITA), pentreHodazoBoro
(P®A) u mukpoctpyktypHoro (MCA) aHanu3oB, HU3MEPEHHUEM  MHUKPOTBEPAOCTH U
SHCKTpO(bI/ISI/I‘{eCKI/IX CBOﬁCTB, HN3YUYCH XapaKTCp (bI/IBI/IKO-XI/IMI/I‘IeCKOFO BSaHMOHeﬁCTBHH B CUCTEMC
Sh2Ses-ErSe.

YcTaHoBIIEHO, YTO CIuiaBel cucTeMbl Sh2Ses-ErSe, comepxkamue 98; 66,7; 50 u 40 mon%
Sh2Ses ogHOda3HbIe, a ocTalbHBIE CILUIABBI IBYX(a3HbIE.

ITo pe3yjbTaTaM I/ICCJ'IGILOBaHI/Iﬁ peHTI‘eHO(baBOBOFO daHalJIn3a yCTaHOBJICHO, YTO B CUCTCMC
00pa3yroTcsi TPH HOBBIX TPOMHBIX coeaunenuit ErShaSerz, ErSh2Ses u ErsShaSes.

IToctpoeHa amarpamma  cocTosHHs — cucTeMbl — Sh2Ses-ErSe, kortopas  siBisercs
KBa3MOMHAPHOM SBTEKTUYECKOTO THIIA.

OO6Hapy»xeHa 00J1acTh TBEPIOTO pacTBOpa BOIHM3H ShH2Se3 MPOTsHKEHHOCTRIO 10 2 Moa% TpH
KOMHATHOM TeMIEpaType.

Abstract: The nature of the physicochemical interaction in the Sh2Ses-ErSe system has been
studied by the methods of differential thermal (DTA), X-ray phase (XRD) and microstructural
(MSA) analyzes, measurements of microhardness and electrophysical properties.

It was found that alloys of the Sh2Ses-ErSe system, containing 98; 66.7; 50 and 40 mol%
Sh2Ses are single-phase, and the rest of the alloys are two-phase.

According to the results of studies of X-ray phase analysis, it was established that three new
ternary compounds ErShsSer, ErSb2Ses, and ErsShsSeg are formed in the system.

A state diagram of the Sh2Ses-ErSe system, which is a quasi-binary eutectic type, is
constructed.

A solid solution region was found near Sh2Ses with a length of up to 2 mol% at room
temperature.

KuroueBble ci1oBa: ceaeHUAbl, CUCTEMA, TBEPbIE, PACTBOPHI, Paza, JuarpaMmma.

Keywords: selenides, system, solid, solutions, phase, diagram.

XambKOTCHUABI PEIKO3EMENIBHBIX 3JIEMEHTOB M JJIEMEHTHI TMOJATPYIIBI MBIIIbSKA, B
YaCTHOCTU CypbMa, OOJIAJAIOT [ICHHBIMU ONTHYECKHUMHU U AJIEKTPOPHU3MICCKUMH CBONCTBAMH IS
NPUMEHEHHS B TEPMOIEKTPUYECKUX W onThueckux npubopax [1-3]. ITostomy wucciemoBanue
XapakTepa XUMHUYECKOro B3auMoOIeHcTBUs Mexay SbeSes m ErSe mpeacraBiseT HaydHbIH |
npakTHYeCKuii uHTepec [4-6].
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HccnenoBanue cucrembl Sb2Ses- ErSe msywanu auddepenunansHo-repmudeckum ([ITA),
pentreHodazoBeiM  (PDA), wmmkpoctpyktypapiM (MCA) wMerogamMu W HU3MEpPEHUEM
MUKPOTBEPJOCTH M IUIOTHOCTU. J[JIsl CHHTE3a CIUIABOB CHCTEMbI HCIONBb30BamH cypeMy ( B-4),
cene ( B-4) u camapuit (CMM-0). Pexxum cuHTe3a mOA0HMpain, UCXOAS U3 (GU3UKO-XUMHUCCKUX
CBOWCTB 3JIEMEHTApHBIX KOMIIOHEHTOB, OuHapHbIX coeaunenuii (ErSe wu Sh2Ses) wu
npeaBapuTeNbHbIX TaHHBIX [ITA TpOHHBIX CIIaBOB.

OO0pa3ubl cucteMbl Toydany u3 auratyp Sb2Ses u ErSe B BakyyMUpOBaHHBIX KBapIIEBBIX
ammysax npu HarpeBanuu ao 1275K. Ilpu sToil TemmnepaType BblaepkuBaiu 8-10 yvacoB ¢
MOCTIeIYIOIIUM MEUICHHBIM OXJIAXK/IEHUEM B PEKUME BBIKIIIOUCHHOH MEYH.

JlJis MOCTHKEHUs TOMOT€HHOCTH CIUIABBI IOCJIE CHUHTE3a OTXKHUTajdu MpH TemIepaTypax Ha
50-100 K mmxe comumyca 550 u. IlomyueHHble 00pasibl MOJBEPrajid JACTAILHOMY (H3HKO-
XUMHYECKOMY HCCIIEI0BAHUIO.

KpuBble HarpeBaHus W OXJXICHHsS CIUIABOB 3amuchiBaiau Ha mnpubope BJITA-8m2, B
uHepTHOU aTMmocdepe ¢ ucmonb3oBanreM W-W/Re tepmomnap u ma HTP-70 B oTKauaHHBIX [0
0,133 Ila xBapueBbix ammynax. Ckopocts HarpeBanus mis BJATA-8m2-40K/muH, TOYHOCTB
onpenenenust temreparyp 10K, a mmst HTP-70-10 K/MuH, TOYHOCTH ompenesieHus TeMIiepaTyp
+5K. Bce nabmogaembie 3G GeKTh ObUTH 3HI0TEPMUIECKUMHU, 0OpAaTUMBIMH.

MCA BbIIOJIHSIM Ha MUKpockone mMapku MBU-6. Ilpu uccienoBaHuu MHKPOCTPYKTYPBI
CIUTaBOB MCIIOJIb30BANM TpaBUTeNb cocTaBa 10 mut. koHneHTpupoBanHoit H2SOs4+5r  K2Cr207+90
mit. H20. YceranosieHo, uro criaBel cucteMbl Sh2Ses-ErSe, comepsxkaimue 98; 66,7; 50 u 40 Mmon%
Sb2Ses ogHodazubIe, a ocTalibHBIC CIUIABBI IBYX(a3HbIE.

MukpoTBep0CcTh U3MEpsun Ha MHKpoTBepaomepe [IMT-3 npu onTumanbHO BBHIOpaHHOMN
Harpy3ke 10,20 u 30 r. B 3aBucMMOCTH OT cocTaBa. [Ipm H3MepeHMM MHKpPOTBEPIOCTH B
oTHIIM(OBAHHBIX 00pa3ax MOJyYHIH 5 psiioB 3HaueHuid. 3Hauenue 1620 MIla cooTBeTcTByeT O-
TBEpPAOMY pacTBOpy Ha ocHOBe Sh2Ses (MukpoTtBepaocts Sh2Ses pasna 1560 MIla).

Ha ocHoBanuu pe3ysbTaToB, MOJYYEHHBIX BbBIIICYKa3aHHBIMU METOJAaMH, IOCTpOEHa
auarpamMMa coctostHusi  cucteMbl Sh2Ses-ErSe (puc.l)., kotopast sBisieTcss KBa3HOMHApHOW U
OTHOCHTCSI K 9BTEKTHUECKOMY THITY.
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Puc.1. Jlnarpamma coctosiaust cucteMbl Sh2Ses-ErSe
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B cucreme obpasyercs Tpu coenunenust ErShaSer, ErSb2Ses u ErsSbhaSes.

Coenunenne ErShsSer mimaButcst ¢ oTkpeiThiM MakcumymoMm (895 K), a ErShzSes wu
ErsSbaSeg, 00pa3yroTcst 0 COOTBETCTBYFOIIMM NEPUTEKTHUSCKIM PEAKIHSIM:

x+ ErSe < B- ErsShsSey (mpu 1190 K),

x+a- ErsSbaSeg <> ErSb2Ses (mpu 800 K).

Coemunenne ErShsSer mmeer sprektuky kak ¢ ErSboSes (koopawnatel 3BTEKTHKH: 43
mon% ErSe, 735 K), Tak u ¢ Sh2Ses (25 mon% ErSe, 775 K).

BbIBO/1bI

MetonamMu  (pHU3MKO-XMMHUYECKOTO aHall3a H3y4YeHa JuarpaMma  COCTOSIHUSL CHCTEMBbI
Sb2Ses-ErSe, xoropast siBisieTcsi KBa3HOMHAPHOM IBTEKTHUECKOTO THIIA.

B cucreme obpasyercst Tpu TpoitHbIX coeauneHuii: ErShsSer, ErSh2Ses u ErsShaSes mepsoe
TUTABUTCS] KOHTPYJHTHO, a JIBa IPYTUX UHKOHTPYIHTHO.

OO6Hapy»xeHa 00J1acTh TBEPIOTO PacTBOpa BOIM3H SH2Se3 MPOTsHKEHHOCTHIO 10 2 Moa% TpH
KOMHATHOM TeMIIEPaType.
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