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Studying of obtaining conditions of bismuth selenide in the aquatic medium 

 
Abstract 

The article presents the study of the transformation conditions of bismuth (III) selenium in the 
aquatic environment from the interaction of bismuth oxide with elemental selenium. The dependence of 
the formation of the compound on temperature, pH of the medium, the amount of reducing agent was 
studied and the reaction equation of the process was compiled. The physical and chemical properties of 
the obtained compounds were determined by TQ, DTA, RFA, and chemical analysis methods. By 
thermogravimetric analysis, the Bi: Se ratio in the sample was 90.65: 49.98. The melting temperature of 
the sample was determined at 705 0C by the differential thermal analysis. X-ray structure analysis 
confirmed the individuality of the sample. Thus, the intensity and angle values of the peaks obtained in 
the diffractogram corresponded to the reference values. Based on the above, it was clarified that the 
composition of the sample corresponds to the formula Bi2Se3. 
Key words: sedimentation, aquatic medium, bismuth oxide, x-ray analysis, chemical analysis 
bismuth(III) selenide 
 

 
  Te il  l ri v  P, As, Sb v  Bi il  

birl l kild  l
 tl ri il  izah olunur. H r  
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r, maqnitl r, topoloji izolyatorlar, katalizatorlar v  dig r funksional 
materiallar kimi s ciyy l ndirilir.  

 edilir. Bunlardan hlul, 
qaz n si, hidrotermal sintez v  s. 

ur. Sulu m si v  k 
kk  rait t l b etm diyind rimizd  bu 
 etm yi n z rd   

Selenidl rin m hlulda sintezind  l rind n (natrium selenid, natrium 
selenesulfat, natrium selenit, kalium selenosianat, hidrogen selenid v  elementar selen) istifad  edilir. 

hlulunda h ll olaraq natrium selenosulfat m l  g lir [3]. Selen 
kalium sianidd  h ll olaraq kalium selenosianat m l  g l  g l ngli iyn vari 
hiqroskopik kristallar su, spirt v  ll olurlar . Elementar seleni 

ll etdikd  m l  g lir. T r fimizd n elementar selenin adi 
raitd  (295 K) natrium borhidridd  v  hidrazin monohidratda h yy  [Elmi 

s rl r, 2018, s.180-183; Beyn ]. Qeyr  (CnH2n+2 
karbohidrogenl ri h lledicil r kimi istifad  lledicil  amorf selenin 

sirind n 150-2000C temperaturda, 4- tind   1: (1-4) nisb tind  
metal selenidl [ Perov, Patent RF 2186722, 2002.5]. 

llifl r t r find 2Se3-
miz bismut nitrat pentahidrat Bi(NO3)3 2O v  1.5 mmol selen tozu (molar 

nisb td  r  -na n zar t etm
hidroksidd n v  n istifad  
farmamid il  cmin 80%-i q d ld  etm
d qiq    
avtoklavda 140 v  200 0C t n sonra avtoklav otaq temperaturuna 
q d tic sind   d f  etanol v  
distill  suyu il  klind  rzind  vakuumda 100 0C-d  

rzind  140 v  200 0C l r Bi2Se3-1 v  Bi2Se3-2 
 l  [Watanabe, 1983. p. 1256]. 

Slack [Slack, FL; 1995  k h r r termoelektrik 
materiallar kimi  [Kadel, 2011; 
6(1): 57], fotoelektrokimy Waters, 2004, p. 3289] v  termoelektrik cihazlarda [Bayaz, 
2003. p. 441] t Mishra, 1997, p. 461]. Son ill rd  bismut 
xalkogenidl l nilm sin  diqq t xeyli d r c d  

Venkatasubramanian, 2001. p. 597]. Sulu m hlullardan k si v  hidrotermal 
kk  rait t l b 

etm diyind rimizd   etm yi n z rd  f  olaraq 
 bismut oksidin bismut selenid   

 
T  

Stexometrik nisb nilm kl  rin  
rin  yy  

m hlulu lav  edilir v   M hlul qaynama h ddin  ngli Bi2O3-in t dric n 
bismut selenid  
monohidratda h ll olur). Sonda qara r ngli Bi2Se3-in m l  g yy  

-  
2Se3 z ri 

miqdarla eynilik t  
 prosesinin reaksiya t rm k olar. 

 
Bi2O3 + 3Se + 3N2H2 Bi2Se3 + 3N2 + 3H2O 
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Bu zaman qara r ngli v   v  selenin v sfi t rdi 
ki, h rkibin  

N2H2.H2O
v  n tic l r c dv l 1-d  ve  

 
 

 CN2H2.H2O = 10%, tem-r. 363-373 K 

 Bi2O3 
mq Se, mq N2H2.H2O, 

ml 

 
n z ri 

 

 
t  formulu 

1 
2 
3 
4 
5 

93.2 
- 
- 
- 
- 

47.4 
- 
- 
- 

2+5ml su 
3+5ml su 
5+5ml su 
7+5ml su 
10+5ml su 

131.0 
- 
- 
- 
- 

135.41 
132.22 
132.06 
131.50 
131.25 

Bi2Se3 +Bi2O3 
Bi2Se3 
Bi2Se3 
Bi2Se3 
Bi2Se3 

 
C dv ld ki r q ml rd d   

bilm ni hidrazin m t etm l rd  hidrazin 
m  t tl r n z ri qiym tl r  
iki t d  l . 2 v  3- l rd  

Bi2Se3-
 

otaq temperaturunda reaksiya ti d  
 m  d qiq y   

 bismut(III) selenid  derivatoqrafda (NETZSCH STA 449F3) 
termiki ana tic l kil 1-d   
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kil 1- 2Se3 -24.25mq, Se- 13.75 mq) 200 0C-  q d r 
temperaturda t rkibd  -300 0C temperaturda 1.35 mq 

Temperaturun 300-850 0

 mq-  bismut(III) selenidin oksidl sind n sonra m l  g l n selen 
oksidin sublimasiyas  

yy   nisb ti Bi:Se 90.65:49.98 kimidir. 
bismut selenidin formulunun Bi2Se3  

 - -
 

 
kil 2. Bismut(III) selenidin DTA yrisi 

 
Analizin n tic sin   m nin rim  temperaturu 7050C t

zamanda birl nin rentgenfaza analizi d  birl nin Bi2Se3 k. 2). 
 

 
kil 2.  

 
kild rin yerinin v  lm si madd nin 

f rdiliyini (JCPDS 01-078-3528) v  rir.  
   par

d  suyu v   hlulu lav  
edil r

l  suyu il  yuyulur v  3500C-d  l  g l n 
Bi2O3 kilir v  yy nl   t yin 

tic l r c dv l 2-d   



 Beyn lxalq online elmi jurnal. t Faktor: 0.543. 2022/ Cild: 2  
SCIENTIFIC  RESEARCH  International online scientific journal. Impact Factor: 0.543. 2022 / Volume: 2 Issue: 4          e-ISSN: 2789-6919 
 

193 

 
sinin  

Bi2Se3 
si, q 

Komponentl r, q 
bismut selen 

n z ri. prakt. n z ri. prakt. 

0.6552 0.4180 0.4011 0.2371 0.2209 

 
 

tic l rd t d  tl r n z lir. Bu da 
rkibinin Bi2Se3 rir. H

3) t  
 

N tic  
Bel likl , bismut(III) oksidin bismut(III) selenid  f  olaraq m hlulda (su 

), 80 - 900C temperaturda yerin   fiziki-kimy vi analizl rl  t rkibinin Bi2Se3 
ldiyi t sdiql mut(III) selenidin kimy vi reaktiv, 

 nazik t b q   edilm sin  imkan ver  bil r 
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