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Abstract  :  A  simple,  single-step  and  one-pot  hydrothermal  method  was  employed  to  synthesize  WO₃-SnO₂  mixed
nanostructured metal oxides at 200°C in 12h. The SnO₂ nanoparticles were found to be uniformly decorated on the WO₃
nanoplates. Though it is widely known that noble metals such as Pt, Pd doping or decoration on metal oxides improve the
sensing response and sensitivity, we varied the SnO₂ concentration in the WO₃-SnO₂ mixed oxide and demonstrated their
performance in ammonia, ethanol and acetone sensing. The sensing performance of WO₃-(x)SnO₂ [x = 0.27, 0.54, 1.08] mixed
nanostructured oxides was found to be not only superior to that of pristine oxides but also higher/better than that of reported
noble metal-based sensors. The sensing properties (selectivity, limit of detection, response and recovery times) are measured
as a function of operating temperature (150-350°C). In particular, the gas selectivity is found to be highly temperature-
dependent with optimum performance obtained at 200°C, 300°C and 350°C for ammonia, ethanol, and acetone, respectively.
The present results on cost effective WO₃-SnO₂ sensors can find potential application in human breath analysis by noninvasive
detection.
Keywords : gas sensing, mixed oxides, nanoplates, ammonia, ethanol, acetone
Conference Title : ICNPT 2016 : International Conference on Nanostructures: Physics and Technology
Conference Location : Cape Town, South Africa
Conference Dates : November 03-04, 2016

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:10, No:11, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

0,
 N

o:
11

, 2
01

6 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/5

33
34

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(11) 2016 1

https://publications.waset.org/abstracts/53334.pdf

