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KIMY9ViI COKDURMO YOLU iLO ALINMIS PbSe NAZIK TOBOQOSINO VO
NARIN TOZUNA TRIETANOLAMIN KOMPONENTININ TOSIRi
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Kimyavi ¢okdiirms yolu ilo PbSe nazik tobagasi vo narin tozu trietanolamin komponenti olan vo olmayan mohlulda alin-
musgdir. PbSe-nin narm tozlar1 qurudulmus, rentgen spektri ¢akilmis, strukturu dyronilmisdir. Trietanolamin komponentli vo
trietanolamin komponentsiz mohlulda alinmig narin tozlarin Rentgen spektrlori miiqayiso olunmug vo malum olmusdur ki,
rentgen spektrlorinin piklori uygun yerlogsmis vo intensivliklori PbSe standartlari ilo tist-listo diigmiigdiir. Trietanolamin kom-
ponenti olan miihitdo PbSe nazik tobagesinds,trietanolamin komponenti olmayan miihitdo iso PbSe-nin narin tozunda
nanostruktur miisahidoe olunmus vo onlarin nanogubugqlardan ibarat oldugu gostorilmisdir.

Acar sozlor: kimyovi ¢okdiirms, nazik tobogs, narmn toz, rentgen spektri, trietanolamin komponenti, nanostruktur,

nanogubuglar.
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GIRIS

Qurgusun duzlar1 kimi taninan PbS, PbSe, vo
PbTe yarimkegirici birlosmolor hom ozlorinin genis
texnoloji tothigine gors, hom do maraqli vo geyri-adi
fiziki xassalorina gora son onilliklar orzinds on ¢ox 6y-
ronilon birlasmoalordandir. PbX birlogsmslorinin belo ge-
nis sokildo Gyronilmasinin bir sababi do diger yarimke-
ciricilordan forqli olaraq onlarin temperatur omsallari-
nin  miisbot olmalaridir (mosalon, PbSe {igiin
B =5110"*eV/K) [1]. Qeyd etmok lazimdir ki, PbX
sistemlori CdX xalkogenid ailosi (CdS, CdSe, CdTe) ilo
birlikdo yeni fiziki xassolora malik heterogen nanokris-
tallarin alinmasinda istifads olunur [11-12].

Onlardan infraqirmizi oblastda islayan detektor-
lar, fotomiiqavimatlor, fotosiialandiricilarim hazirlan-
masinda, fotovoltatikada vo digor optoelektron qurgu-
larda genis istifads olunur.

Qurgusun selenid birlogsmasi Brilliien zonasinin L-
ndqtesinds dar enerji zolagina malikdir (0,28 eV), die-
lektrik sabitinin yiiksok vo Bor-eksiton radiusunun bo-
yiik olmast ilo xarakteriza olunur.

PbSe nazik tobogolorinin alinmasinda kimyavi
cokdiirms [2-4], elektrolitik yolla ¢okdiirms [8], atom
epitaksiyasi [9], fotokimyavi [5], impuls lazer ¢okdiir-
Mo [6] vakuum tozlandirma [7] Vs s. Gsullardan istifados
olunur. Bunlardan kimyavi ¢6kdiirms iisulu daha genis
istifado olunur, ¢iinki bu tisul ucuz va texnoloji cohot-
don alverislidir vo bu iisulla alian tobogolor keyfiy-
yatliliyi ilo segilir.

TODQIQAT METODU

Magalods PbSe nazik tabagesinin kimyavi ¢ok-
diirms yolu ils trietanolamin komponentli va trietanola-
min komponentsiz mohlulda alinmasindan bahs edilir.
Bunun {igiin istifade olunan mohlul agagidaki qaydada
mohlullarin har birindan eyni goadar (hacm o6lg¢iisii ilo)
gotiiriilmoklo hazirlanir: qurgusun asetat
Pb(CH3COO), - 0,07 M; natrium hidroksid (NaOH)-
0,3 M; trietanolamin N(CH2CH;0H)3-0,06 M; natrium
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selenosulfat Na;SSe0s-0,17 M. Mshlula selen kompo-
nentinin daxil olunmas: ti¢iin istifado olunan natrium
selenosulfat mohlulu 0,425 q. metal selen tozu vo
1,245q. natrium sulfidin 100 ml distillo suyunda 90°C-
do oks soyuducuda 7 saat miiddatinds gaynadilmasi yo-
lu ilo alinmigdir [10].

Kimyovi ¢okdiirms prosesi 60 millilitrlik labora-
toriya stokaninin igarisinds 40°C-ds aparilmigdir. Mah-
lulun igarisina oavvalcadon saquli voziyyotdo siiso altliq
yerlogdirilir va biitiin proses miiddatinds mahlul magnit
qarigdirict ilo daima qarigdirilir. 20 dogigodon sonra sii-
s9 altliq mohluldan ¢ixarilir vo distillo edilmis suda yu-
yularaq qurudulur. Bu prosesdan sonra siiso altliq tize-
rinds vo istifads olunan laboratoriya stekaninin divar-
larinda tiind gohvoyi rongli, yaxsi adgeziyaya malik,
bircins nazik tobage alinur.

PbS nazik tebagssinin vo narin tozunun trieta-
nolamin komponentsiz mohlulda alindigim [3] nozars
alarag homin metodu PbSe nazik tobogosinin, narin
tozunun alinmasina tothiq edoarak trietanolamin kompo-
nentsiz saraitds vo eyni komponentlorla homin tempe-
raturda PbSe narmn tozu alinmis vo gostorilmisdir ki,
trietanolamin komponentsiz mahlulda PbSe tsbagosi
¢ox nazik alinir.

Alinmis maddanin rentgen spektri ilo hamin mad-
donin spektrinin piklorinin tst-tisto diismosi alinmig
maddanin tomizliyinin siibutudur.

Trietanolamin komponentli (dérdkomponentli) vo
trietanolamin komponentsiz (tigkomponentli) mahlulda
alinmig PbSe narin tozunun Pentgen spektri Miniflex
600 markali rentgen cihazinda, morfoloji vo mikrosko-
pik qurulusu iss "TM-3000" Hitachi elektron mik-
roskopunda ¢okilmisdir.

ALINAN NOTiCOLORIN MUZAKIROSI

Sakil 1-dan goriindityii kimi rentgen spektrinds
PbSe ilo yanasi Se, PbO2vo PbO birlosmolorinin faza-
lar1 da miisahids olunur, lakin demok olar ki, bu fazalar
yox daracasindadir. Belo bir noticays golmak miimkiin-
diir ki, alinmis rentgen spektrino osason maddo PbSe
narin tozudur.
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Sakil 1. Uckomponentli mohlulda alinmis PbSe narin tozunun rentgen spekri.

0 Lttt s st

10 n 0

| POF 01-077-0045 P Sa Lead Selenide |

50

ZTheta (Coupled TwoThela Theta) WiL=1, 540060

Sakil 2. Dérdkomponentli mohlulda alinmig PbSe narin tozunun rentgen spektri.
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Sakil 3. Uckomponentli mohlulda (yuxaridaki qrafik) vo dérdkomponentli mohlulda (asagidaki qrafik) almmus PbSe narm

tozlarinin rentgen spektrlorinin miiqayisosi.

Sokil 3-don do goriindiiyii kimi dérdkomponentli
mohlulda vo iigkomponentli mohlulda alinmig PbSe
narin tozlarinin rentgen siialarnin piklari 26= 27° vo
260= 44° qiymatlorinda iist-lista diigiir. On boyiik piklor
isa dordkomponentli mshlulda alinmig narin tozun
Rentgen spektrinds 29°-ys uygun galir. Homginin ig-
komponentli mohlulda alinmig PbSe narin tozunun
Rentgen spektrinin an boyiik pik ndqtasi 30°-ys uygun
galir.

Sakil 4-da PbSe nazik tabagasinin nanostrukturu
verilmigdir. Goriindiiyii kimi, PbSe nazik toboaqgasi na-

|
nogubuglardan ibaratdir. Alinmig ¢ubugqlarin uzunluq-
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lar1 5-6 mkm va enlari isa 150 nm togkil edir. Aparilan
reaksiyanin mohlulundan ¢okiintii soklinds ayrilan
PbSe-in narin tozunda he¢ bir nanoqurulus miisahida
olunmamusdir.

Sakil 5-don goriindiyii kimi igkomponenti moh-
lulda alinmig PbSe narin tozunda nanostruktur miisahi-
do olunmugdur. Alinmis nanostruktur nanogubuglardan
ibaratdir vo nanogubuglarin eni 376 nm, uzunluglar1 isa
3-4 mkm togkil edir.
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Sakil 4. Dérdkomponentli mohlulda alinmis PbSe nazik tobagesindo miisahido olunan nanogubugqlar.
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Sakil 5. Ugkomponentli mahlulda alinmis PbSe narm tozunun nanostrukturu.
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NOTICO tobogesinds miisahide olunur, PbSe msahlulundan

trietanolamin komponentini ¢ixardiqgda PbSe nazik

Belaliklo, PbSe mohlulunda trietanolamin kom-  tabagasi ¢ox nazik alinir vo narin tozunda nanogubuglar
ponenti olan zaman nanostruktur yalmz PbSe nazik  miisahido olunur.
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Sara Yasinova

EFFECT OF TRIETANOLAMINE COMPONENT ON PbSe THIN LAYER AND FINE POWDER
OBTAINED WITH CHEMICAL PRECIPITATION

PbSe thin layer and fine powder have been obtained by chemical precipitation in a solution without triethanolamine
component. PbSe fine powders were dried, X-ray spectra were measured, and the nanostructure was studied. X-ray spectra of
fine powders obtained in solution of triethanolamine component and solution without triethanolamine component were
measured, compared and it was found that the peaks of X-ray spectra were located accordingly and their intensities coincided
with PbSe standards. Also, in a thin layer of nanostructured PbSe in an environment containing a triethanolamine component.
Also, in a medium containing a triethanolamine component, the nanostructure was observed in a thin layer of PbSe, and in a
medium without a triethanolamine component, a nanostructure was observed in PbSe fine powder. It was studied that observed
nanostructure it consists of nanotubes.

Capa ScunoBa

BJUSIHUE TPUITAHOJAMUHOBOTO KOMIIOHEHTA HA TOHKUI CJION U MEJKUN
IMOPOIIOK PbSe, IOJTYYEHHBIX XUMHUYECKHM OCAKIEHUEM

MeTo10M XUMHUYECKOTO OCKACHHS U3 PACTBOPA, HE COJEPIKAIIIEro TPUITAHOTAMHUHOBOTO KOMITOHEHTA OBbLITH TMOJTyYCHBI
TOHKHE CJIOM U Menkuii mopomok PbSe. [Topomiku PbSe BeIcymiBanu, a 3aTeM CHSJIM PEHTTCHOBCKHE CIIEKTPhI. M3 comocTas-
JICHUS] PCHTT€HOBCKUX CIIEKTPOB MEJIKHUX MOPOIIKOB, MOJYYCHHBIX B PACTBOPE TPUATHIAMHHOBOTO KOMIIOHEHTA, M 0€3 Hero
OBUIO YCTAaHOBIJIEHO, YTO MHKH PEHTT€HOBCKUX CIIEKTPOB COOTBETCTBOBAIIN, & UX HHTEHCHUBHOCTH COBIAIANIN CO CTAaHIAPTaMU
st PbSe.

Bruto mokazano, 4To B cpefe, coaepikalieil TpHITaHOIaMIHOBOTO KOMIIOHEHTa HAHOCTPYKTYpa B TOHKOM cioe PbSe, a
B cpelie 6e3 TPUITAaHOJIAMIHOBOTO KOMITOHEHTA B MEJIKOM TopoInke. HabmoqeHHast HAHOCTPYKTYpa cOCTOosIa U3 HAHOTPYOOK.
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