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Ho-As-Te UCLU SISTEMINDO QARSILIQLI TOSIiRIN XARAKTERI
As,Tez-Ho,Te; VO HoAs - Te KOSIKLORI UZRO TODQIQi

Teymur Mammoad oglu flyash “*', Narmin Sahin qiz1 Memmaoadova ",

Fuad Mikayil oglu Sadiqov
Baki Dovlat Universiteti, Baki, Azarbaycan
E-mail: narmin-mammadova91@mail.ru

Fiziki-kimyavi analizin ananavi kompleks metodlar: differensial-termiki (DTA), rentgenfaza
(RFA), mikroqurulus (MQA) analizlori vo mikrobarkliyin, sixligin tayini disullar: ilo Ho-As-Te ti¢lii
sistemindo fiziki-kimyavi qarsiligli tasirin xarakteri As,Tes-Ho,Tes vo HoAs-Te kasiklari iizra tadqiq
edilmis va kasiklarin T-X diaqramlar: gurulmusdur.

Miiayyan edilmigdir ki, As;Tes-Ho,Tes sistemi kvazibinar olub, ii¢lii sistemin trianqulyasiya-
sinda igtirak edir. Sistemda komponentlorin 1:1 nisbatinda 1050 K-da HoAsTes tarkibli inkongruent
birlasma va As,Tes asasinda otaq temperaturunda 5 mol% Ho,Tes bark mahlul amala galir. HoAsTes
birlasmasinin kristal kimyavi parametrlaori toyin edilmisdir. HoAsTes birlasmoasi tetragonal singoni-
yada kristallagir, gofos parametrlori: a=17,81, c=11,58 4, sixhq: prent=3,91, ppik=5,85 q/sm°.

HoAs-Te kasiyi geyri-kvazibinar olub, ii¢lii sistemin 4 tabeli ticbucaginin sahasindan kegir.
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GIRiS

V grup elementlarinin vo NTE xalkogenidlori genis spektrli fiziki-kimyovi xassoloro malikdir-
lor [1, 2]. Bunlar osasinda sintez edilmis maddslor texnikada, fotohossas, magnit, termoelektrik va s.
materiallar kimi totbiq saholori tapmisdir [3-7].

As;Tes birlosmasi miixtalif mialliflor tarafindon todqiq edilmis As-Te sisteminds komponent-
lorin 2:3 nisbatinds agiq maksimumla omolo golir vo 658 K-do kongruent ariyir.

As,Tez monoklinik singoniyada kristallasir. Qofos parametrlori a=14,40, b=4,05, ¢=9,32 A,
B=95°, f.qr. C2\m — C* 2n; =1600 MPa [8, 9].

Ho,Tes birlosmasi [2] miialliflor torafindon todgiq edilmis, Ho-Te binar sisteminds agiq mak-
simumla omola golir. 1645 K-do kongruent ariyir, rombik sinqoniyada kristallasir. Qafos parametr-
lori a=12,172, b=8,606, c=25,81 A, f.qr. Pbb [10, 11]. Ho,Tez yarimkegiricidir, xiisusi elektrik mii-
gavimati p=2,8-10%om"sm-dir [12, 13]. HoAs birlosmasi Ho-As binar sistemindo agiq maksimumla
oamoalo galir vo 1870 K-da kongruent ariyir [14].

Ho-As-Te tiglii sistemindo kimyoavi garsiligl tasirin xarakterini miioyyon etmok ticiin As;Tes-
Ho,Tesvo HoAs-Te sistemlorinin todqiqi vacibdir.

MATERIAL VO METODLAR

As,Tes-Ho,Tezva HoAs-Te sistemlarinin tadqgiqi zamani onlarin arintilarinin sintezi xiisusi to-
mizlikli -Holmium metallik-Holm-0, arsen, siirmo-B-4, tellur-TA-2 elementlorindon istifado etmok-
lo aparilmisdir. Tadqiq edilon isin eksperimental hissasini yerina yetirarkon asagidak tisullardan is-
tifado edilmisdir: differensial-termiki analiz (DTA), yiiksok temperaturlu differensial-termiki analiz
(YTDTA), rentgenfaza analizi (RFA), mikroqurulus analizi (MQA), mikrobarkliyin toyini, sixligin
Ol¢iilmasi. DTA —“Termoksan-2” cihazinda, YTDTA iso BTA-987 markali cihazda BUTY51-681-
75 markali arqon miihitindo aparilmigdir. Ovuntu difraktogramlari Almaniyanin Bruker firmasinin
D8 ADVANCE va D2 Phaser cihazlarinda ¢okilmis, mikroqurulus analizi MHM-7, mikrobarklik
iso IIMT-3 markali cihazlarin koémayi ilo aparilmigdir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

As,Tes - Ho,Tes sisteminin oarintilori ilkin komponentlordoan istifads edilorok 1250 K-ds 15
giin arzinds birbasa ampula tsulu ilo bir temperaturlusobada grafitlonmis ampulada sintez edilmis-
dir. Sintezdon sonra oarintilords tarazliq halinin yaranmasi iigiin onlar azilarak toz halina kegirilmis
va xiisusi qurguda 200 kQ/sm?® tozyiqdo sixilaraq hob halina salinmisdir. Hablor grafitlonmis kvars
ampulalara kegirilarok vakuum soraitinde Mufel pegindas torkibdon asili olaraq cadval 1-do verilmis
temperatur rejimlorinds termiki emal edilmisdir.

Cadval 1.

As;Tes - Ho,Tes sisteminin arintilorinin termiki emal soraiti

Torkib, mol%. Temperatur, K. Zaman, saat. Orintilorin faza tarkibi.
Ho,Tes
0-5 400 250 As;Tes, a-bark mahlul
5-50 400 350 As,Tes, a, S,(HoAsTes)
50-90 1000 15 giin HoAsTes, Ho,Tes.

Termiki emaldan sonra arintilor anonavi metodlarla (DTA, RFA, MQA hamginin mikrobark-
lik va sixligin dlgiilmasi ila) tadqiq edilmisdir. Orintilorin differensial termiki analizi tigiin niimunas-
lorin kiitlasi 2q gotiriilmiisdiir. DTA-nin naticalari (Cadval 2) gostarir ki, niimunalarin termogram-
larinda qizma ayrilarinds alinmis biitiin effektlor endotermik olub, donandirlor.

Cadval 2.

As,Tes - Ho,Tes sisteminin arintilorinin differensial termiki analizin, mikroboarkliyin, sixligin
Ol¢iilmasinin naticalori

Toarkib, mol%. Termiki qizma effektlori, Mikrobarklik, MPa.
Ne | As,Tes | Ho,Tes K. AsyTes HoAsTe; Ho,Tes
1 100 0 654 1800 - -
2 99 1 654,655 1825 - -
3 98 2 645,650 1835 - -
4 97 3 640,645 1845 - -
5 95 5 600,635 1850 - -
6 90 10 600,640 - - -
7 85 15 600,550 - - -
8 80 20 600, evtektika Olgiilmayib -
9 70 30 600,1050,1115 - - -
10 60 40 600,1050,1245 - 2025 -
11 50 50 1050,1300 - 2025 -
12 40 60 1050 - 2024 -
13 30 70 1050 2025 Olgiilmoyib
14 20 80 1050 Olgiilmayib 2550
15 10 90 1050 - 2552
16 5 95 1050 - 2550
17 0 100 1725 - 2550
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orintilorin rentgen faza analizinin naticalori sokil 1-do verilmisdir. Sokil 1-don goriindiyii
kimi 50 mol% Ho,Te; torkibli niimunonin difraktoqramindak: refleks xatlori ilkin komponentlarin
rentgen Xotlorindan forqlidir. Bu onu gostarir Ki, sistemdo komponentlorin 1:1 nisbotindo HoAsTe;3
torkibli yeni faza amolo golir (Sokil 1).
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Sokil 1. As,Tes - Ho,Tes sisteminin arintilorinin difraktoqramlari. 1- As,Tes,
2-HoAsTes, 3- Ho,Tes.

Mikroqurulus analizinin naticalorine asason miisyyon edilmisdir ki, sistemdo 0-5 mol%
intervalda olan orintilor vo 50 mol% Ho,Tes torkibli orintilor bir fazali, galan orintilor iso iki
fazalidir. Bu hal onu gostorir ki, sistemda 0-5 mol% torkibds As,Tez asasinda bark mahlul sahasi,
50 mol% Ho,Tejs torkibds iso HOASTe; torkibli yeni tiglii faza omala goalir (Sakil 2).
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Sakil 2. As,Tes - Ho,Tes sisteminin arintilorinin mikroqurulusu a)20mol%; d)40mol%; ¢)50 mol%;
d)60 mol% Ho,Tes.

orintilorin mikrobarkliyinin 6lgiilmasi naticasinds ii¢ sira qiymatlor alinmigdir. 1800-1850
MPa As,Te; asasinda bark mohlula, 2025 MPa HoAsTes birlosmasino vo 2550 MPa iso Ho,Tes
birlogsmasine uygundur (Cadval 2).

Yuxarida geyd edilon analizlorin naticasina asason As,Tes-Ho,Tes sisteminin hal diagrami
qurulmusdur (Sakil 3).

Sokildon goriindiiyii kimi sistemdo komponentlarin 1:1 nisbatindo HoAsTes torkibli birlogsma
1050 K-do peritektik proseslor omalo galir. Sistemds 600 K-do nonvariant tarazliq bas verir:

Meo+S (600 K)
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Sakil 3. As,Te; - Ho,Tes sisteminin hal diagrami

YEKUN NOTIiCO

Toadgig olunan sistemindo As,Tesz asasinda otaq temperaturunda 5 mol%, evtektika temperatu-
runda iso 8 mol% bark mahlul sahasi amolo galir. HoAs-Te sisteminin orintilori ovvalki sistemda
verilmis isullarla sintez edilorok hazirlanmisdir. Orintilorde tarazliq veziyystinin yaranmasi tigiin
onlar cadval 3-da gostarilmis temperatur soraitinds emal edilmisdir.

Cadval 3.
HoAs-Te sisteminin arintilorinin termiki emal soraiti
Tarkib, mol% Te Termiki emal Zaman, saat Faza tarkibi
temperaturu, K

0-71 500 600 HoAs, As,Tes,HoTe

71-75 300 400 HoTe, As,Tes+S,

75-80 650 350 HoTe, As,Tes+Ho,Tes
85-95 250 250 Te, HoTes, As,Tes

Termiki emaldan sonra arintilor ananavi metod-
larla todqiq edilmisdir. Differensial termiki analizin
naticalorina asason termogramlarda 71-75 mol% Te
torkibli orintilor iki, galan arintilor iss ti¢ termiki qiz-
ma effektlori alinmigdir. Bu naticoys asasan demok
olar ki, sistemda kimyavi garsiliglt tasir miirokkab xa-
raktera malikdir.

Rentgen faza analizinin naticalorinds orintilorin
difraktoqramlarinda alinan monzara sistemi toskil
edon ilkin komponentlorin va araliq fazalarin rentgen
xatlorinin garisigindan ibarotdir.

Cilalanmis soffaf hala salinmis nimunalarin
mikroqurulus analizinin naticalorine asasan miiayyan
edilmisdir ki, 71 -75 mol% Te torkibli niimunalar iki,
digor orintilor iss ti¢ fazalidir.

orintilarin mikrobarkliklorinin 6l¢iilmasi natica-
sindo sistemdo askar edilon fazalara uygun miixtolif
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Sakil 4. HoAs-Te sisteminin hal diagram1
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giymatlor alinmisdir. Aparilmis tohlillarin naticalarina asasan HoAs-Te sisteminin hal diagrami qu-
rulmusdur (Sakil 4).

Sokildan goriindiiyii kimi sistem Ho-As-Te tiglii sisteminin geyri-kvazibinar kasiyi olub, ti¢lii
sistemin dord tabeli ticbucaginin sahasindan kegir. HoAs-As;Tes-HoTe tabeli sistemini kasan hissa-
sindoa nonvariant tarazliq bas verir, {iglii evtektika kristallasir.

M«—HoAs+As+HoTe (500 K)

Sistemin 1l tabeli HoTe- As,Tes-Ho,Te; lighucagini koasan hissasinds tiglii peritektik vo ti¢li
evtektik tarazliq proseslori bas verir.

M+ Ho,Tez«S+a (900 K)
M—HoTe+ S+ As,Tes (450 K)

Sistemin 11 tabeli As,Tes-Ho,Tes-Te tichucagini kasan hissasinds ds tiglii peritektik vo evtek-
tik tarazliq proseslori bas verir.

M+Ho,Tez« Ho,Test+As, Tes (700 K)
M+Ho,Tes<>HoTes+As, Tes (550 K)
M« HoTez+Te+As,Tes (300 K)

HoAs-Te sisteminin likvidus sathi dord fazanin (M+HoAs, M+HoTe, M+a, (HoTe+Ho,Tes)
vo M+Te ) ilkin kristallasma sahasindoan toskil olunmusdur.

Sistemda 71-75 mol% Te torkibda As,Tes-HoTe, As,Tes-Ho,Tes kvazibinar sistemlari ilo ko-
sisma noqtalorinds asagidaki tarazliq reaksiyalar bas verir.

2HOAs+5Te«>As,Tegt2HoTe
2HOAs+6Te<>As, Test+Ho,Tes
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CHARACTERIZATION AND INVESTIGATION TRIPLE SYSTEM Ho-As-Te BY THE
CROSS SECTION OF As,Tes-Ho,Tes AND HoAs-Te

T.M. llyasly, N.Sh. Mammadova, F.M. Sadigov

It has been investigated and construced T-X diagram in the triple system Ho-As-Te in the cut
of As,Tes-Ho,Te; and HoAs-Te by the trivial complex methods of physico-chemical analyses-
differential-thermal (DTA), X-ray phase (RFA), microstructure (MSA), microhardness and density.

It has been determinated that the As,Tes-Ho,Tes system is quasi-binary and participated in the
triangulation of the ternary system. An incongruent compound is formed in the system, containing
HoAsTe; at 1050 K in a 1:1 component ratio and a solid solution of 5 mol.% Ho,Te; at room
temperature based on As,Tes. It has been determinated the crystal chemical parameters of the
HoAsTes; compound. The HoAsTes; compound crystallizes in tetragonal systems, lattice parameters:
a=17.81, c=11.58 A, density: pren=5.91, Ppik=5.85 glcm3.

The HoAs-Te cross section is non-quasi-binary and passes through the region of 4
subordinate triangles of the ternary system.

Keywords: system, cut, liquidus, quasi-binary, non-quasi-binary, eutectic.

XAPAKTEP B3AUMOJIEMCTBUS B TPUHAPHOM CUCTEME Ho-As-Te
N3YYEHUE NIEPECEUYEHUNU As,Te;-HoTe; u HoAs-Te

T.M. Uassicasl, H.III. MamenoBa, ®.M. Caapiron

TpaauuuOHHbIE KOMIUIEKCHBIE METOABI (PU3MKO-XUMHMYECKOTO aHalu3a, AudQepeHIHalIbHO-
tepmuueckuii  (JITA), penrrenodazossiii  (PDA), wmmkpoctpykrypHbli (MKA) anamu3z u
MHKPOTBEP/IOCTb, METO/IbI ONpPEEIeHHsI INIOTHOCTH, MTPUPO/IbI (PU3UKO-XMMHUECKOTO B3aUMOICHCTBUS
B Ho-As-Te. U3yuensl ceuenus tporiHOM cuctembl AsyTes-Ho,Tes m HoAs-Te u moctpoenst T-X
JiarpaMMBbl CEUEHU.

VYcranoBneno, uto cucrema AsyTes-HooTe; sBisercs kBa3uOWHApHOM M y4acTBYeT B
TPUAHTYJISLMU TPOMHON cucTeMbl. B cucteMe 00pa3yeTcst HHKOHTPYSHTHOE COeTMHEHHE, COJIeprKalliee
HoAsTe; mpu 1050 K B cootHomennn kommnoHeHToB 1:1 u TBepaplii pactBop 5 mon.% HoyTes npu
KOMHATHOI TemriepaType Ha oOcHOBe Asples. OmpeneneHbl KpUCTAUIOXUMHYECKHE IapamMeTphl
coequHeHnss HoAsTe;. Coemunenme HoAsTe; kpucraiumsyercss B TETpParOHaIBHOM CHHIOHHH,
napameTpsl pemetku: a=17,81, c=11,58 A, moTHOCTB: Prent=3.91, ppik=5,85 r/em’,

Ceuenne HoAs-Te HekBa3MOMHAPHO U MPOXOAUT uepe3 001acTh 4 MOAYHMHEHHBIX TPEYTOJIbHUKOB
TPOWHOMN CUCTEMBI.

KiroueBble cioBa: cucmema, paspes, IuKeuoyc, KeasuOUHAPHOCMb, HEKEA3UOUHAPHOCMD,
96MeKmuKa.
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