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Xiilasa. Fiziki vo kimyovi analiz iisullarindan, o ciimlodon diferensial termiki
(DTA), yiiksok temperaturda diferensial termik (YTDA), rentgenfaza (RFA), mik-
rostruktur (MSA) analizlori vo mikrobarklik dlgmolari ilo alds edilmis naticalors
Acar sozlar: Sistem, xalkogen, asasan Pr-Se binar sisteminin hal diagram: qurulmusdur.
termoelektrik, kongruent, Miiayyan edilmisdir ki, Pr-Se binar sisteminds uygun olaraq 2400K, 1820K va
inkongruent, evtektika, 1715 K kongruyent ariyan PrSe, PrsSes, PraSes torkibli ti¢ birlosma vo 1645 K, 1553 K,
likvidus, solidus 1245K-ds uygun olaraqg inkongruent oriyan PraSer, PrSei g va PrsSey torkibli birlos-
molar peritektik ¢cevrilma reaksiyalari ilo alinirlar. DTA asasinda miioyyen edilmis-
dir ki, PrSe ila PrsSes arasinda 55 at % Se qatiliqda va 1815 K ariyan evtektika kris-
tallasir.
Giris

Miiasir enerji ¢evirici qurgularin yaradilmasi va todgiqi sahoasinds geyri-iizvi materialsiinaslarin fa-
silosiz todgigatlarinim aparilmasi ilo baglidir. Malum olan geyri-iizvi maddalor i¢inde NTE vo BY(Sb, Bi)
xalkogenidlari kegon asrin ortalarinda yarimkegirici maddslor Kimi todgiqatgilarin daim diggst morkazin-
do olmusdur. NTE xalkogenidlari vo onlar asasinda ¢ox komponentli fazalar, o ciimlodon selenidloari |
fotometrik, termoelektrik materiallarin yaradilmas tigiin perspektiv materiallardir [1-4].

Stibium va bismutun selenid va telluridlori yarimkegirici materiallar arasinda xiisusi yer tuturlar
Vo tatbiqi shomiyyatli yiiksok termoelektrik, fotometrik va s. xassalora malikdirlor. Bu xiisusiyyatlor
homin materiallarin elektron sonayesinds genis totbig olunmalarina sorait yaradir. [5-7].

BV2Xstipli birlosmalor asasinda termoelektrik xassalorin istigamatli doyisdirilmasi va totbigi aho-
miyyatli elektrofiziki parametrlora malik olan yeni sinif yarimkegirici birlosmalorin axtarisi vo onlarin
alinmasimin fiziki-kimyovi osaslariin yaradilmas1 mogsadilo NTE —BV-X torkibli ( NTE- Ce, Ho,Pr,
E2vas. BV- Sh, Bi, X-Se,Te) iiclii sistemlorin biitiin temperatur va intervalinda tadqiqi iiciin sistemlarin
yan torafi olan Ln-X binar sistemlorin hagqinda tam fiziki-kimyavi parametrlor miihiim shomiyyat kasb
edir. Odur ki, Pr-Sb(Bi)-Se iiclii sistemlarinin todqiqi, likvidus sothinin proyeksiyasinin qurulmasinin
Vo orada ilkin kompanentlorin vo araliq fazalarin tam kristallasma saholarinin amalo galmasini aydin-
lagdirmaq ti¢lin Pr-Se sisteminin tadgigine aid garanliq mogamlar vardir [8-11].

Buna gora do Pr-Se sisteminin hal diagraminda amals golon PrsSes vo Pr2Ses fazalarinin amalo
golmo xarakteri onlar arasinda hall olma sahalori hagqinda dogiq molumat olmadig tigtin Pr-Se binar
sistemlorinin 50-60 at % Se intervalinda olan sahasine aydinliq gatirmok {igiin qeyd edilon qatiliq
intervalinda olan saha torafimizdon yenidon todgiq olunmusdur.

Tacriibi hissa

Pr-Se binar sisteminin 50-60 at % qatiliq intervalinda olan hissasinin tadgiqi ti¢iin kompanent-
larin tomizlik daracasi Pr-ITPM-O markali. Se, B-4 markali metallardan istifads edorok ampula tisulu
ilo havas1 107 Pa tozyigo godor seyroklosdirilmis iki temperaturlu sobada 900-1200°C temperatur
intervalinda 30 giin arzinds sintez edilmisdir. Pr- aktiv metal oldugu ti¢lin ampulanin materiali ila
tomasda olmamasi tigiin i¢ divarlari grafitlosdirilmisdir, Buna ampulaya aseton tokiib qizdirmagla nail
olunmusdur. Sintez {igiin Prazedium metali narinlagdirilmis vo PrSe, PraSes, Pr2Ses torkibo uygun
niimunalor hazirlanmigdir. Pr-Se arasinda qarsiligl tasir 300-500K arasinda bas verir. Sintezdon son-
ra niimunalor ozilarak toz halina salinmis va yiiksok tozyiqds (P=250 kg/mm? ) sixilaraq hob halina
salimmus vo bark fazal sintez tisulu ilo 1300K-ds 500 saat orzindos termiki emal edilmisdir.

Termiki emaldan sonra niimunalor BDTA-987 markali cihazda onlarin termoqramlari ¢okilmis-
dir. Termogramlarda 1:1 nisbatina uygun 2400 K, 3:4 nisbatins uygun 1820 K va 2:3 nisbatins uygun
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1715 K termiki effektlor alinmisdir. Bu onu gostarir ki, komponentlarin 1:1 nisbatinds PrSe torkibli
mono selenid Prazedium 2400 K-do oriyir, 3:4 nisbatinda PrsSes torkibli birlosmoa 1810 K-do 2:3
nisbatinds isa Pr2Ses torkibli birlosmo 1715 K-do konqurient ariyirlor. PrsSes ilo Pr2Ses arasindaki
sahalori aragdirmaq {igiin niimunslor hazirlanaraq sintez edilmis vo termiki emaldan sonra BDTA-
987 pirometrinds termoqramlar ¢okilmisdir.

Termogramlarda iki qizma effekti alinmisdir ki, homin effektlor iki birlosmo arasinda likvidus vo
solidusa uygun golir. Basqa s6zlo hor iki birlosmo arasinda Rozebomun birinci tip hallolma diagramina
uygun arasikasilmaz bark mohlul amals golir. RFA-nin naticalari do termiki analizin naticalorini tasdig-
layir. Sistemdas 1:4, 3:4 v 2:3 nishatindo PrSe, PrsSes va Pr2Ses torkibli prozedium selenidlor alinr.

MSA -osason miioyyan edilmisdir ki, 57,2-60,0 at % Se intervalinda niimunalar birfazalidir.
DTA asasinda miiayyon edilmisdir Ki, PrSe ilo PrsSes arasinda 55 at % Se qatiliqda va 1815 K ariyan
evtektika kristallasir.

orintilarin mikrobarkliklarinin tayini naticasinds 50-60 at % Se qatiliq intervalinda ii¢ sira qiy-
motlor alinmigdir. 2250 MPa —PrSe, 2850MPa - PrsSes vo 345 MPa -Pr2Ses fazalarina uygun galir.

Miioyyan edilmisdir Ki, sistemds 50 at % Se torkibdo PrSe prozedium selenid torkibli, 57.2 at
% Se torkibdo PrsSes torkibli prozedium selenid va 60,0 at % Se torkibinds iso Pr2Ses prozedium
seskvi selenid alinir. Har ti¢ birlosma kongruent ariyarak a¢iq maksimumda alinir. PrSe-2400 K,
Pr3Ses-1820 K, Pr2Ses -1715 K.

Sistemdo PrSe ilo PrsSes arasinda 55 at % Se torkibdos va 1815 K oriyan evtektika kristallasir.

Belaliklo, olds edilmis tocriibi naticalar asasan Pr-Se sisteminin 50-60 at % Se qatiliqli intervalinda
olan va adobiyyat malumatlarina asason Pr-Se binar sisteminin hal diagrami qurulmusdur (sokil).
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Sakil. Pr-Se binar sisteminin hal diagrami
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Sokildon goriindiiyti kimi Pr-Se binar sisteminds uygun olaraq 2400K, 1820K va 1715 K
kongruent ariyan PrSe, PrsSes, Pr2Ses torkibli li¢ birlosmo Vo 1645 K, 1553 K, 1245K-ds uygun
olaraq inkongruent oriyan PriSez, PrSeis vo PrsSer torkibli birlogsmolor peritektik ¢evrilmo
reaksiyalart ilo alinirlar.

L + Pr2Ses < PraSer (1645 K)
L+ PrsSer <« PrSe19(1553 K)
L+ PrSeis <« PrsSer (1245 K)

Sistemdos PrSe il B-Pr arasinda 1245 K-do Pr torofds vo PrsSer ilo Se arasinda iss 493 K-do
cirlasmis evtektik torkiblor kristallasir.
Sistemds 1363 K uygun galon termiki effektlor 70-90 at% Se gatiliq intervalinda monotektik
tarazliq reaksiyasi ilo tobagolosmo sahasi amals galir:
L1 < L2+ PrSeis (1363 K)
Sistemds 953 K uygun galon termiki effektlor prazediumun modifikasiyasina uygun galir.

o-Pr < B-Pr

Pr-Se binar sisteminds alinan birlogsmolar kristallo-kimyavi xassalari cadvalds verilmisdir.

Cadval
Pr-Se sistemi birlogsmoalarinin kristallik qulusu
Birlosmo Qurulus tipi ; '
aza grupu a b c

PrSe NaCl cF8, Fm3m 0,5953 - -

PrsSes Th3P,4 Cl28, 143D 0,89042 - -

PrsSe; - iP, p4/mbm 0,843 - 0,851

PrSe; SbCu; ip6, p4/nmn 0,4172 - 0,8402
Natica

1. Fiziki va kimyavi analiz metodlarindan istifado edoarak, vo mikrobarklik 6lgmoloari ilo aldo
edilmis naticalors asason Pr-Se binar sisteminin hal diagrami qurulmusdur.

2. Miayyan edilmisdir ki, Pr-Se binar sisteminds uygun olaraq 2400K, 1820K vo 1715 K
kongruyent ariyan PrSe, PrsSes, Pr2Ses torkibli ii¢ birlosmo vo 1645 K, 1553 K, 1245K-ds uygun
olaraq inkongruent oriyon PriSez, PrSeio vo PrsSe7 torkibli birlogsmolor peritektik ¢evrilmo
reaksiyalart ilo alinirlar. Diferensial termiki analizo asasinda miioyyon edilmisdir ki, PrSe ilo PrsSe4
arasinda 55 at % Se gatiliqda vo 1815 K ariyan evtektika kristallasir.
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A STUDY OF THE PROSEDIUM-SELENIUM SYSTEM

S.H.Mamedova
Baku State University
E-mail: saba.mammadova36@gmail.com

Abstract. Based on the results obtained from physical and chemical analysis methods, including differential thermal
(DTA), high-temperature differential thermal (YTDA), X-ray phase (RFA), microstructural (MSA) analysis and micro-
hardness measurements, a state diagram of the Pr-Se binary system was constructed. . It was determined that in the Pr-Se
binary system, there are three compounds containing PrSe, PrzSes, ProSes, which melt congruently at 2400K, 1820K, and
1715K, respectively, and compounds containing PrsSe7, PrSeso, and PrsSez, which melt incongruently at 1645K, 1553K,
and 1245K, respectively. they are obtained by peritectic transformation reactions. Based on DTA, it was determined that
a eutectic crystallizes between PrSe and Pr3Se, at a concentration of 55 at % Se and melting at 1815 K.

Keywords: System, chalcogen, rare earth elements, termoelectrical, congruent, incongruent, eutectic, liquidus, solidus.
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Pe3rome. Ha ocHOBaHMY pe3ysibTaToB, MOJYyYEHHBIX METOAAMH (PU3UKO-XMMHYECKOT0 aHaIn3a, BKiIrovas auddepen-
nuanbHo-Tepmudeckuit (JITA), BeicokoTemmnepaTypHblit auddepenuuansuo-repmudeckuii (BJITA), penrrenoda3onsiii
(P®A), mukpoctpykrypabiii (MCA) aHanu3bl 1 N3MEPEHUST MEKPOTBEPIOCTH, TOCTPOEHA JarpaMMa COCTOSIHUSI JIBOM-
HoW cucteMsl Pr-Se. Bpiio ycTaHOBIIEHO, UTO B OMHApHOM cricTeMe Pr-Se mpHCyTCTBYIOT TpH COSIMHCHHUS, COACPIKAIIIHe
PrSe, PrsSes, ProSes, xotopeie mraBsarcs koHrpysHTHO ipu 2400, 1820 1 1715 K cooTBeTcTBEHHO, a coenuHeHMs PraSey,
PrSeio m Pr3Sey, maBsitcss mHKOHTpysHTHO Tipu 1645, 1553 1 1245 K cCOOTBETCTBEHHO, OHM TMOJIYYEHBI 110 PEAKIIUSIM
MepUTEeKTUYECKOro npeBpaiienus. Ha ocnoBanuu JITA ycraHoBieHo, uto Mmexay PrSe u Pr3Ses kpucTammnsyercs IBTek-
THKa ¢ KOHIeHTpanuer Se 55 ar. % u maBnennem npu 1815 K.

Knrouegvie cnoga: Cucmema, Xanvko2enuovl, peOKO3eMenbHble INeMEHMbl, MepMOILIeKMPULECKUll, KOHSPYIHMHA,
UHKOHSPYIHMHAS, I6MEKMUKA, TUKEUOYC, CONUOYC.
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