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Synthesis, structural and optical characterization of tungsten oxide
nanoparticles grown by sol-gel method

Mahbube Abbaspoor!, Maryam Aliannezhadi*!, Fatemeh shariatmadar Tehrani

1. Faculty of Physics, Semnan University, P.O. Box: 35195-363, Semnan, Iran

In the present work, tungsten oxide nanoparticles (WO3) were synthesized using the simple and low-cost sol-gel
method. The UV-Vis optical spectrometer was used to determine the absorption and transmission spectra of
tungsten nanoparticles. X-ray diffraction (XRD) technique was used to investigate the crystalline structure. XRD
pattern of the sample shows formation of WO3; with hexagonal structure. The crystallite size, micro strain and
the specific surface area of the nanoparticles was estimated from XRD analysis. Optical bandgap and the band
structure of the sample were evaluated from UV-Vis spectroscopy.

Keywords: Nanostructure, Optical properties, Sol-gel synthesis, Tungsten oxide.

AR
Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


http://opsi.ir/article-1-2175-en.html

[ Downloaded from opsi.ir on 2025-12-07 ]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VYA Crage 15D el eyt g o olStils

51 eslaiwl Loy (PDT) Salipogzd (3, b (Sl jws
o0l (155 55 4 el ol lgie &WOs @l 3530
lsT 5,2, Lds & WOs (gla bislugih (eioman Cunsl
(5,5 Gl wielsn ooy (yialed Dlxio )
S o bligd 5 Seis iSUIgl gl Jgos
RCESRCH JER JVE [ LRV RECOW SPUORPIT R PRV 1
Lo )8 wSles iz glacgsnl ol
deST gamy s gl Lislugilh Lawss (F2C02,CO)
Gz a3 (nlple g el odpn ) ST 4 S
b silos 5 wlse Glaggsnl gilulaar bl )0

Iy Tl oas 5L e s Logib ol 5l soliul
(el S 4 gl Boa L bylsle pl gwyp
5 S Pl sl b e 4 ghe o
Coodl 4 azgr b alae opl g0 0gd oo plxl (S
Jimds (s, b esle (nl 3w e WOs slo bl

L o9y g Slge

Gl 9o ol maw YO 51 Giegn ol e
2 osliiwl sole iw olgie 4 (Na2WO4.2H20)
ol s J> ol 100 Ml sole lade oyl
o a8 b ooole JolS Ploul 51 e (HCH) G155 000
dwyp Vo PH Jluae U oos a8lsl Jolxe 4 o8>
eblise (ren 59y Sl 10 Sue 4 Jol> Joloxe
Bl az 0 A slod b sl o Jslome s 285 113
3o Jrols gy ol ails oS5 celn YT gl ol S
cloo o cele YF e 4 Joilbl g Ol b g 5 Cans
Sl gy s SUiS 91 5o ol KLl as 0 A-
axsl ol oo 3l oolatwl b ooy aislu diged (5,9l
S35 o Sbieb s jolite 4 4 ool o)
69 g inb ool oad Ay S &l)34k

A eslatwl UV-Vis

Vo

dodso

~ Sy Jds Ul yaas o388 ST gla,lislugls
obele 5 pliione 5l (6 ks 4255 3590 LT ol lo
S5y » Glooyd clides g wlass 5 mlo
S oy sl Slge (nl 4 e 55 slo S
Y gams Coial Al S 5 bails e ,o Il
Dlcad bl Jlo o owis glocas 5 basls IS
Ceod Jdo 4 S lgie 4 (6518 slavs] oolhas
ol IVl LT cslie (5l 5 YU ol oy
T kb g 65 GBSl )S @ o
Sl T gig Jal el Ko 02 (il
o 69, 8les Jool (97 255 n GLlo 5 5)9
Yasa T dly ol 3L 5 ool colo o o>
5V oot (55l Juls 4 WO (255 ST [
S gl S Gln cwls Glosle 4y o5 gom s
sl b pieks oSt oSy folewd sas Las
o0 5,35 (G S ol (6l 5 53k slaons]
I o ,5hee glos Jro K (nl sla Cudguzs b
ade o8 Gyl Casgame 5 o ol
Ha, NH3, slajl5 lp b Sus ol L [Flas
3,90 CoH2 57 Jsibisy Jio ©)13 JT slajls” 5 NOx
Sy Gloys cplpedle [VIwlas S 13 solanl
Gl 505 sl g ol 55, A (e (Sl
ooliinl b gl ooz lis et 0leyd (59, 2 Sliies |

25098 B9 Gleyd el o alise )36k g 5] )

I Semiconductor metal oxides

2 gas chromatography and mass spectrometry (GC-MS)
3 proton-transfer reaction mass spectrometry (PTR-MS)
4 real-time analysis

3 volatile organic compounds (VOCs).

¢ n-butanol
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