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11k daf> olaraq Cu,S-YbS sistemi 6yranilmis va onun faza diagram: qurulmusdur. Peritektik
reaksiya Uzra amalo galan YbCu,S, va YbCu,S; torkibli iki ¢li sulfidin amalo goldiyi milayyan

edilmigdir. YbCu,S; tetraqonal sinqoniyada

(a=3.80, c=12.46 A°), YbCu,S; isa rombik

singoniyada (a=10.68; b=4.00;c=13.12A°% kristallag:r.
Acar sozlar: uclu sulfid, sulfokuprit, sintez, likvidus, faza diagram:, peritektik reaksiya.

Molumdur ki, misin vo itterbiumun
sulfidli birlosmolori optiki hassas material kimi
diggoti colb edir. Belo ki, Cu,0 va CupS
osasinda hazirlanmis diodlar va triodlar artiq
dizlondirici material kimi totbiq olunur[1-5].

Cu,S 1403 K temperaturda kongruent
ariyir va U¢ modifikasiya omalo gatirir: 376 K-
don asagi temperaturda davamli olan
asagitemperaturlu ortorombik (o), 376-708 K
intervalinda heksaqonal (B-Cu,S) vo 708 K-
doan yuxarida mévcud olan yuksaktemperaturlu
kubik (y-Cu,S) faza. Cu,S gadagan olunmus

zonasinin  eni AE =126 eV olan
yarimkeciricidir  [6] vo  duzlondiricilorin
istehsalinda tatbiq olunur [6].

YbS birlosmasi 2473  K-do
parcalanmadan oriyir [7,8] vo NaCl tipli
qurulus tipinds kristallasir (a= 5.691A°) [9].

owllor  Cu,S - EuS  sistemi
Oyranilmis vo amoala golon U¢li sulfid fazalarin
xassalari tadqiq olunmusdur [10].

Togdim olunan isin mogsadi Cu,S-
YbS sisteminds faza tarazhigmin tadgigindoan
ibaratdir.

TOCRUBI HiSSO

Mis sulfid Cu,S xulsusi tomiz kikird
(ocr 16-5) vo mis (ocr 11-4) elementlorindan
istifado etmoklo havasi 0.1 Pa — a godor
govulmus kvars ampulada sintez olunmusdur.
Cu,S-in sintezinin temperatur rejimi [10,11]
islorinda gostarildiyi kimi olmusdur.

Uclii orintilor havas: qovulmus kvars
ampulada Cu,S + Yb + S sixtasindan istifado
etmoklo  sintez  olunmusdur.  Sintezin
mogsadindon asili olarag nlmunalar arimo

temperaturunda dondurulmus ve ya otag
temperaturuna kimi tadricon soyudulmusdur.

Tarazhgin  yaranmasina  kifayot  edon
homogenlosmo  middati  tocribi  yolla
nimunalarin faza torkiblarina &)
mikrogurulusuna nozarat etmoklo  toyin

olunmusdur. 1050 K-dos fasilasiz termiki emal
iki hofta, 650 K-do iso 145 saat olmusdur.
Cu,S-YbS sistemindos faza tarazhiginin todqiqi
moqQsadilo 14 arinti sintez olunmusdur (cad. 1).

KIMYA PROBLEMLORI Ne 2 2014


mailto:itpcht@lan.ab.az
mailto:kindteacher2010@mail.ru

UCLU ITTERBIUM SULFOKUPRITLORIN SINTEZI VO TODQIQI

197

Cadval 1. Cu,S — YbS sisteminin termiki, mikroqurulus, rentgenfaza, mikroborklik vo sixligin

tayini analizlarinin naticalari.

Tarkib, mol Termiki effektlor, K Mikr0b79rklik, S1xl1%, Faza torkibi
0,
% Cua3 Solidus Likvidus (x10"Pa) a/sm
temperaturu temperaturu
0.0 - 2473 145 6.68 bir fazal
10 1150 - 145 6.60 iki fazal
20 1150 - 145 6.54 -
30 1150 - 145 6.50 R
40 1150 1380 145 180 6.44 R
50 1150 1310 180 6.40 bir fazali
60 1050, 1150 1240 180 6.34 iki fazal
66.7 1050, 1150 1180 295 6.26 bir fazah
70 975, 1050, 1150 1170 295 6.18 iki fazal:
75 390 650,975,1050 1150 295 6.04 "
80 390, 650, 975 1040 295 6.00 o
85 390, 650, 975 - evtektika - o
90 390, 650, 975 1180 130 5.97 i
95 390, 650, 975 1320 130 5.90 "
100 - 1400 130 5.81 .
bir fazali
ALINAN NOTICOLBRIN MUZAKIROSI
Fiziki-kimyavi analizin  naticolorine  y-Cu,S vo YbS) vo arahg fazalarin
osason qurulmus Cu,S-YDbS sisteminin faza rentgenogramlarmin migayisasi gostorir Ki,
diagrami  sokildo gOstorilmisdir. Termiki torkiblori 1:1 vo 1:2 olan orintilorin
analizin ~ naticalerine gora  CuS-YbS  rentgenogramlari hom intensivliklorine, hom

sistemindo murokkab kimyavi qarsiligl tasir
bas verir. Torkibi 50 mol % Cu,S-a godar olan
arintilarin termograminda iki, torkibinds 66.7-
90 mol % Cu,S istirak edon orintilorin
termoqramlarinda iss U¢ vo ya dord istilik
effekti  mdisahido olunur. BUtin istilik
effektlori endotermiki vo donordir.
Mikroqurulus analizinin naticalorina
gora torkibi 50 va 66.7 mol % Cu,S toskil edan
arintilor bir, galan orintilor iso ikifazahduir.
Baslangic komponentlor osasinda hallolma
praktiki olaraq misahido olunmamisdir.
Baslangic sulfidlorin (a-Cu,S, B-Cu,S,

do mdastavilor arasi mosafonin qiymaotlorino
goro forglonir (cad. 2). Bu isa sistemds
YbCuyS; vo YbCusS; torkibli tgli sulfidlorin
omola galdiyini tasdiq edir.

Sistemds yeni fazalarin omoala golmo-
sini  mikrobarkliyin torkibdon asili olaraq
dayismasi da tasdigloyir. Cadval 1-don gorin-
duyd kimi Cu,S-YDbS sisteminds dérd sira
mikroborklik almir - 145, 180, 295 vo 130
ka/mm?. Onlardan birinci vo sonuncu giy-
moatlor mivafiq olarag YbS va Cu,S-in, ikinci
vo Uglncu iso muvafig olarag YbCu,S; vo
YbCu,4Ss-tin mikrobarkliklarina uygun galir.
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Cadval 2. Cu,S, Yb Cu,S,YbCusS; Vo YDbS-in mistavilor arasi moasafalorinin vo
intensivliklorinin migayisasi.

YbS YbCUzSz YbCU483 CUzS
tac. Iy tac. JJo tac. Iy tac. Iy
3.535 1 6.232 2 5.690 2 3.740 2
3.227 7 4.151 4 6.324 4 3.580 2
2.829 10 3.796 4 5.338 10 3.290 4
1.984 10 3.632 1 4,951 6 3.170 4
1.867 4 3.238 1 4.141 5 3.070 4
1.790 4 3.104 10 3.819 8 2.950 4
1.690 10 2.801 8 3.606 4 2.840 4
1.629 9 2.682 2 3.572 4 2.730 5
1.556 5 2.615 2 3.204 7 2.640 2
1.427 2 2.465 6 3.108 2 2.570 4
1.393 4 2.404 1 2.953 2 2.480 4
1.301 9 2.248 4 2.848 2 2.400 7
1.264 10 2.078 1 2.800 8 2.330 4
1.158 5 2.031 2 2.671 10 2.230 4
1.107 1 1.874 6 2.617 6 2.110 2
1.044 9 1.822 5 2.578 4 1.990 10
1.060 3 1.714 2 2.221 4 1.890 10
1.045 4 1.700 5 2.181 2 1.850 2
1.684 2 2.103 2 1.810 2
1.640 1 2.028 2 1.760 2
1.603 1 1.872 5 1.720 5
1.568 2 1.866 4 1.593 2
1.541 1 1.778 4 1.545 2
1.488 1 1.590 2 1.484 2
1.402 1 1.500 2 1414 2
1.336 4 1.282 2 1.371 2
1.260 4 1.268 2 1.338 2
1.240 1 1.293 4
1.192 1 1.184 2
1.151 1 1.133 2
1.121 1 1.091 4
1.050 1

Sokildon verilon YbS-Cu,S sisteminin faza golon hor iki birlosma inkongruent oriyir va
diagramindan gorinduyl kimi, sistemdo omolo  peritektik reaksiya ilo alinir:

m + YbS 2 YbCus,S, 1150K — da
m + YbCu,S, S YbCw,S, 1050 K — da

Uclti YbCu,Ss sulfidi mis sulfidlo koordinatlar: f—Cu,S5 &2 y— Cu,Sfaza  kegidlori
15 mol % YbS va 975 K olan evtektika omala miivafiq olarag 390 vo 650 K-do bas verir.

gotiri.  a—Cu,S 2 f—Cu,5 e
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YbS-Cus,S sisteminin faza diagrama.

Birlogmoalarin rentgenogramlarmnin
indekslonmasi asasinda miayyan edilmisdir ki,
YbCu,S; birlosmoasi tetragonal (a=3.80,
c=12.46 A°), YbCu,S; birlosmasi iso BaCu,sS3
qurulus tipino aid olub, rombik singoniyada
(a=10.68, b=4.00, c=13.12 A°) kristallasir.

Sistemin likvidusu YDbS, YbCu,S,,

YbCusSs va CuyS-in ilkin kristallasma ayrilo-
rindon ibaratdir. YbS-o aid likvidus oyrisi
tayin olunmadigindan qiriq Xattlo verilmisdir.

Belolikla, ilk dofo olarag Cu,S-YbS
sisteminin faza diagram: qurulmus vo iKi
inkongruent ariyan Gcll sulfidin amoala galmoasi
muoayyan edilmisdir.
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CHHTE3 H HCCIEOBAHHE TPOHHBIX CYJIb®OKYIIPUTOB HTTEPEUA

O.M. Anuee, I'.I'.lllagpacamosa, C.T.baiipamosa

Bnepsvie uzyuena u nocmpoena ¢hazosas ouacpamma cucmemvt CUS-YDS. Vemanosneno
obpazosanue 08yx mpotinvix cyrvghuoos cocmasa YbCusS; u YbCusSs, obpasyowuxcs no
nepumexmuueckou peaxyuu. YOCULS; kpucmaniusyemes 6 mempazonanvnoti (a=3.80, ¢=12.46
AO), a YbCusS;3 - 6 pombuueckoii (a=10.68, 6=4.00, ¢c=13.12 AO) CUHSOHUU.

Kniouesvte cnosa:  mpoiinvle  cyab@uosi,  cyab@oxynpum, — @azosas — ouazpammad,
nepumexkmuiecKas peaxkyus.

SYNTHESIS AND RESEARCH INTO TRIPLE ITTERBIUM SULFOKUPRIT
COMPOUNDS

0.M.Aliev, G.G.Shafagatova, S.T.Bayramova

Phase equilibrium in the Cu,S — YbS system has first ever been studied. Formation of triple
complex of YbCu,S, and YbCu,S3 compounds in the system has been established. Note that
YbCu,S; and YbCu,S3 melt incongruently at 1150, 1050 K and crystallize in tetragonal (¢=3,80 ,
¢=12,46 A°), andorthorombic(a=10,68 , 6=4,00 , ¢=13,12 4°) singony respectively.

Keywords: triple sulfides, sulfocuprite, phase diagram, peritectic reaction.
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