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YbS- SnS, SISTEMINDO FAZA TARAZLIGI VO OMOLO GOLON
TIOSTANNATLARIN FiZiKi-KIMYOVI XASSOLORI

O.M.Bliyev, S.9.Qasimova

Fiziki- kimyavi analiz metodlarimin komayi ils ilk dafo olaraq YbS-SnS; sistemindo
faza tarazligi tadqiq olunmug va onun hal diagrami qurulmusdur. Miiayyan edilmisdir
ki, sistemdo torkiblori YbSnSs, Yb3Sn,S7, YbsSnsS1, vo YboSnS, olan tiglii birlasmoalor
amoala galir. Gostarilon fazalar miivafiq olarag 1025, 1150, 1250, 1340 K tempera-
turda peritektik reaksiya ilo amalo golirlor. Birlogmalorin monokristallart alinmis va
onlarin qafas sabitori hesablanmisdir. Miiayyan edilmigdir ki, YbSnSs triklinik

0
(a=8,30; b=8,42; c=11,80 A, a =111,30%; B =99,70% y = 74,6°), Yb3Sn,S; rombik

0
(a=11,40; b=12,64; ¢c=3,30 A, f.g.Pbam ), Yb,SnS, rombik (a=15,20; b=8,86;
0 0
c=11,28 A, f.q.Pbam ), YbsSn3S;, rombik (a=3,90; b=11,45; ¢=20,20 A) singoniyada

kristallasir.

Nadir torpaq elementlorinin tiostannatlari
nisboton otrafli 6yronilmisdir. Ampula metodu
ilo EusSn3S;, va EuzSn,Sy birlogsmolori alinmis
[1,2], sonralar isa torkibi EuSnS; vo Eu,SnS,

olan daha iki tiostannatin mévcudlugu haqqn-
da molumatlar verilmisdir [3—5].

Jitar [6] vo bagqalar1 torofindon EuSe-
GeSe, sistemi todqiq edilmis, [7] miolliflori
torofindon YbS-GeS, vo YbSe-GeSe, sistem-
lori Oyronilmisdir. Odobiyyat materiallarinin
analizi gostorir ki, indiyo kimi itterbium
tiostannatlar1 haqqinda malumat mévcud deyil.
Itterbiumun tiostannatlarmin fotohossas mate-
rial olacaqlarini nazore alib onlarin tadqiqini
vacib hesab edirik. Hazirki isin moqgsadi YbS-
SnS; sisteminin  todqiqi  vo alinan yeni

fazalarin fiziki-kimyovi xassolorini  Gyron-
maokdan ibaratdir.
Sistemdo faza tarazhigi diferensial

termiki (DTA), rentgenfaza (RFA), mikro-
borkliyin 0l¢iilmesi metodlarindan istifads
etmoklo 6yronilmisdir. Istifado olunan metod-
larin metodikasi [8,9] gaynaglarinda veril-
misdir.

TOCRUBI HISS©

Itterbiumun tiostannatlar1 havasi qovul-
mus kvars ampulada elementar komponent-
lorin bilavasito qarsiligh tesirindon alinmisdir.
Sintez  birtemperaturlu  elektrik  sobasinda
aparilmigdir. Miimkiin stexiometriyadan kona-

ra c¢ixmalarin qarsisini almaq moqsadi ilo
ampulada stexiometrik torkiblo miigayisodo az
miqdarda kiikiird artiglig1 yaradilmigdar.

[lkin komponentlor uzunlugu 10 sm vo
daxili diametri 2,5 sm olan qrafitlogdirilmis
kvars ampulaya daxil edildikdon sonra onun
havasi 0,133 Pa tozyiq altinda qovulmusdur.
Maksimal sintez temperaturu 1000-1200 K
olmusdur. Sintez basa c¢atdigdan sonra
niimunslor 185-200 saat miiddstinde homo-
genlosdirilmisdir: torkibi 0-50 mol% YbS olan
arintilor 700 K-do, 50-100 mol% YbS olan
arintilor isa 1000 K-do homogenlosdirilmis dir.
Qarsiligh tesir naticesinde ndvbeti tadqiqatlar
lclin yararli olan tliind boz rongli orintilor
alinmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Fiziki-kimyovi  analizin  naticalorino
osason qurulmus YbS-SnS, sisteminin hal
diaqram1 gokildo verilmisdir. Sokildon goriin-
diiyi kimi YbS-SnS, sistemindo miirokkob
kimyavi qarsiligli tesir bas verir vo dord
inkonqruent ariyan fazalarin omals golmasi ilo
xarakterizo olunur:

m+YDbS <> YDb,SnSy; m+Yb,SnS,
& YbsSnsSio; m+YbsSnsS1, < YhsSn,S; va
m+Yb3Sn,S; <> YbSnS;. Gostorilon birlosmo-
lor miivafiq olaraq 1340; 1250; 1150 va 1025
K temperaturda parcalanmagqla oriyirlor.
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SnS; — YDS sisteminin hal diagrama.

YbSnS; birlosmasi SnS, ilo evtektika
omolo gotirir. Evtetik ndqtonin koordinatlar::
20 mol% YbS vo 858 K. Peritektik ndqtolor iso
50; 60; 62,5; 66,66 vo 66,8 mol % YbS-a
uygun golir.

Sistemds omolo golon fazalarla yanasi,
kimyavi koglirmo metodu ilo  YbySnS,
birlosmasinin monokristalinin alinmasi zamant
omoalo golon Yb,SnS, kristalinin igarisindo

YbsSn,Syg  kristalinin - da  alindigt  molum
olmusdur.
YbSﬂSg, Yb38n287, ngSnS4,

YbsSn3S;, vo YbS atrafinda alinan orintilorin
todqiqi gostorir ki, onlar stexiometrik torkibli
birlogsmoalordir. SnS; asasinda iso 1,5 mol%-o
gadar bark mahlul amals galir.

Biitiin tiostannat fazalari inkonqruent
aridiklorindon  onlarin  individual sokildo
alimmasi bir sira c¢otinliklorlo baglidir. Ona
gora do birlogmolorin bircinsli polikristalla-
rmin vo ya monokristallarinin  alinma
texnologiyas1 hazirlanmigdir.

Bu mogsadlo kimyovi kdglirmo reak-

siyasindan istifado olunmusdur. Zonalarin
temperaturu T;=950-1000 K, T,=800-850 K
olmusdur. Dagiyict olaraq yoddan (Cy=3,5-4
mag/sm®) istifado olunmusdur. 72-80 saat
davam edon dasinma reaksiyasi naticasindo

optiki  todqgiqatlar  {i¢iin  yararli  olan
monokristallar alinmisdir.
Birlogmoalorin ~ rentgenoqgrafik  analiz-

lorinin naticalori cadval 1 vo cadval 2-do
verilmisdir. 2-ci coadvaldon goriindiiyli kimi,
YbSnS; triklinik, galan birlogsmalor iso rombik
sinqoniyada kristallagir. Miloyyon edilmisdir
Ki, Yb3Sn,S; birlogsmoasi SrzSn,S; tipino aid
olub, rombik singoniyada (a=11,40; b=12,64;

0

c=3,90 A fq.Pbam) kristallagir [10]. Onun
elementar qofosindo 2 molekul (Z=2) yerlosir.
[Ik baxisdan YbzSn,S; birlosmosinin qurulu-
sunu YbsSy tipino aid etmok olar [11], lakin na
formul analogiyasi, no do gofos sabitlorinin
yaxinlig1 belo oxsarliga kifayat etmir.

Cadval 2-do sintez olunmus birlogsmalarin boazi
fiziki- kimyovi xassolori do verilmisdir.
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YbsSnsS;, Yb,SnS,

1/d* tac o hkl 1/d* hes 1/d° toc o hkl 1/d* hes
0.0174 5 012 0.0172 0.0121 5 101 0.0121
0.0227 5 003 0.0216 0.0170 5 110 0.0170
0.0305 5 020 0.0304 0.0172 15 200 0.0172
0.0323 10 021 0.0328 0.0312 20 002 0.0312
0.0384 25 004 0.0384 0.0355 20 102 0.0356
0.0402 30 022 0.0400 0.0377 10 211 0.0377
0.0612 40 005 0.0600 0.0387 100 300 0.0387
0.0657 100 100 0.0657 0.0439 5 012 0.0440
0.0684 25 030 0.0684 0.0484 10 202 0.0483
0.0708 10 031 0.0708 0.0508 45 020 0.0508
0.0757 5 111,102 0.0757 0.0550 10 120 0.0552
0.0782 5 032 0.0780 0.0667 20 121 0.0668
0.0831 9 112 0.0829 0.0679 5 220 0.0680
0.0899 6 006 0.0864 0.0688 40 400 0.0688
0.0949 10 113 0.0949 0.0703 8 003 0.0702
0.0985 5 121 0.0985 0.0758 10 221 0.0758
0.1068 5 034 0.1068 0.0766 10 401 0.0766
0.1168 5 026 0.1168 0.0802 5 410 0.0815
0.1216 35 040 0.1216 0.0826 15 312 0.0826
0.1341 10 130 0.1341 0.0973 10 222 0.0992
0.1432 6 043 0.1432 0.1000 5 402,213 0.1000
0.1568 12 008 0.1536 0.1075 38 500 0.1075
0.1817 10 045 0.1816 0.1143 100 030 0.1143
0.1907 75 050 0.1900 0.1153 10 501 0.1153
0.2116 6 053 0.2116 0.1180 10 130 0.1186
0.2451 10 0.10 0.2400 0.1207 10 322 0.1207
0.2627 15 200 0.2628 0.1248 15 004 0.1248
0.2693 10 | 210.202 0.2704 0.1274 10 421 0.1274
0.2735 10 060 0.2736 0.1375 10 014 0.1375
0.3019 5 222 0.3028 0.1455 10 032 0.1455
0.3299 6 230.215, | 0.3304 0.1583 5 520 0.1583

224 0.1755 10 024 0.1756
0.3736 10 070 0.3724 0.2033 15 040 0.2032
0.4093 10 | 243.227,| 0.4068 0.2391 10 034,630 0.2391

265 5 151
0.4883 5 254 0.4912 0.2690 0.3296
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Yb4Sn289 ngSn 2S5
1/d” tac o hkl 1/d” hes 1/d” tac o hkl 1/d” hes
0.0117 6 011 | 0.0117
0.0164 5 020 | 0.0164 0.0139 5 110 0.0139
0.0240 5 021 | 0.0240 0.0248 18 | 020 0.0252
0.0304 18 002 | 0.0304 0.0308 30 | 200 0.0376
0.0345 10 012 | 0.0345 0.0370 10 | 210 0.0370
0.0369 10 030 | 0.0369 0.0568 45 | 030 0.0567
0.0445 10 031 | 0.0445 0.0692 100 | 300 0.0692
0.0468 12 022 | 0.0468 0.0755 8 310 0.0755
0.0612 100 100 | 0.0612 0.0918 10 | 001 0.0918
0.0654 40 110 | 0.0653 0.0941 10 | 011 0.0948
0.0673 20 032 | 0.0673 0.0995 26 | 101 0.0995
0.0684 30 003 | 0.0684 0.1230 80 | 400 0.1230
0.0730 5 111 | 0.0724 0.1288 10 | 410 0.1293
0.0777 5 120 | 0.0776 0.1474 10 | 420 0.1482
0.0854 10 121 | 0.0852 0.1551 15 | 050. 131 0.1562
0.0917 10 102 | 0.0916 0.1673 30 | 311 0.1683
0.0958 10 112 | 0.0957 0.1791 5 430 0.1797
0.0982 20 130 | 0.0981 0.1924 10 | 500 0.1922
0.1025 100 050 | 0.1025 0.1988 10 | 141 0.2003
0.1081 5 122 | 0.1080 0.2221 20 | 440 0.2238
0.1216 10 004 | 0.1216 0.2358 10 | 160 0.2345
0.1340 10 043 | 0.1340 0.2483 10 | 530 0.2489
0.1479 8 060 | 0.1476 0.2773 10 | 610 0.2790
0.1585 12 034 | 0.1585 0.2903 5 511. 540 0.2903
0.1829 16 104 | 0.1828 0.3142 5 170 0.3164
0.1900 10 005 | 0.1900 0.3472 10 | 460 0.3478
0.2448 10 200 | 0.2448 0.3673 15 | 002 0.3672
0.2569 10 211 | 0.2565 0.3834 10 | 361 0.3860
0.2756 10 006 | 0.2736 0.4228 5 222 0.4231
0.3178 5 213 | 0.3173 0.4750 6 142 0.4757
0.3834 4 224 | 0.3828 0.5153 5 422 0.5154
0.4392 5 215 | 0.4389 0.5463 5 432 0.5469
0.4522 5 225 | 0.4512 0.5872 5 123 0.5891
0.4863 5 008 | 0.4864
0.5561 8 310 | 0.5549
Cadval 2. Itterbiumun tiostannatlarinin Kristallografik vo bozi fiziki-kimyovi xassolari.
. . . 0 3
Birlosma | Singoniya qFrlQJZp&llJ Qofs sabitlori, A Sixliq, g/sm e
a b c Tac- | Hesab-
riibi | lanmis
YbSnS3 Triklin 8.30 8.42 11.80 6.24 | 6.30 142
a =111,30° L= 99,70° y = 74.6°
Yb38n287 Rombik 11.40 12.64 3.30 5.30 5.30 110
szSl’]SA, Rombik 15.20 8.86 11.28 448 4.86 120
Yb58n3812 Rombik 3.40 11.45 20.20 5.40 5.46 185
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Beloliklo, ilk dofo olaraq YbS-SnS, yetisdirilmis vo onlarin fiziki- kimyovi
sistemi Oyronilmis, alinan fazalarin kristallar1  xassolori 6yronilmisdir.
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®A30BOE PABHOBECHE B CHCTEME YbS-SnS,; H ®H3HKO-XUMHYECKHE
CBOVICTBA OBPA3YIOLIHXCA ®A3

O.M Anuee, C.A.I'acvimosa

Memooamu @u3suxo-xumuuecko2o aHaiu3a enepevlie U3yieHo hazoeoe pasHosecue 8 cucmeme
YBS-SnS; u nocmpoena ee duacpamma cocmosnus. Yemarnoeneno o6pazoeanue muocmaHHamos
ummepbuss cocmasa  YbSnSz, YbsSn,S;, Yb,SnSs, YDsSnoSg u YbsSnsSip. [Mokaszano, umo

0
coeounenue YbSNSz  kpucmannuzyemes 6 mpukiunnou (a=8,30; b=8,42; c=11,80A,
a =111,30° p= 99,70°% y = 74.6° ), @ ocmanvHble - 8 POMOUYECKOU CUHSOHUU.

PHASE EQUILIBRIUM IN YbS-SnS, SYSTEM AND PROPERTIES
OF OBTAINED TERNARY SULFIDES

0.M.Aliyev, S.A.Qasimova

Phase equilibrium in quazibinary system YbS-SnS, has been investigated through methods of
fhysical-chemical analisis. YbSnS; compound is crystallized in the triklin singony (a=8,30;

0
b=8,42; c=11,80A, a=11130° B=99,70°; »=74,6"); YbsSn,S7, Yb,SnSs, Yb,Sn,Sy and
YbsSn3S12 compounds are crystallized in the orthorhombic singony.
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