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Abstract

In,O; nanowires were coated with Co;0, nanoparticles to investigate the improvement of ethanol gas sensing
performance compared with as-synthesized In,O; nanowires. Scanning electron microscopy showed that the
nanowires synthesized by VLS mechanism had diameters and lengths of approximately 50-100 nm and a
few micrometers, respectively. Co;0, nanoparticles produced by hydrothermal method was in the size range
of a few to a few tens nm. As-synthesized and Co;0, nanoparticles coated In,O; nanowires sensors exhibited
responses of 1.96% and 4.57%, respectively for the ethanol gas concentration of 200 ppm at 200°C. The
underlying mechanism for the improved responses of Co;O, nanoparticles coated In,O; nanowires sensors

is discussed.
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Fig. 1. SEM image of Co;0, nanoparticles coated In,O,
nanowires.(Inset image shows the IDE sensing chip
fabricated by using the nanowires.)

Intensity (arb. units)

==1n,0; NWs == Co;0, NPs decorated In,O; NWs

20 30 40 50 60 70 80
2 theta (degree)

Fig. 2. XRD patterns of In,O; nanowires with and
without Co;0, nanoparticles coated.

3.

X

o o DE

I8 12 ASETE YAt S9E AbEel

T thmstololo] FARAAL Ar ARleltt. o] A}
KellA B, oF 50-100nme] A73& Zhs Ui

oloje 1 FH| IHHE ASELE Y=Y
g o ok FYE HxdAks o nmelA
A nm FES] BEE Hole o gl u
ofojo] FRle] FHE Wegiths i S H o
A= Aol AEG. AYE] e olvAE XE
ey $4E ol&ste] IDE AHE e F,
A FRREe] Yiestolo] AES ALAA Az
¥ FET €29 IDE A Fe] 3t dvd Akl

a9 2= ASIRIHICPDS No. 89-4595) =9}
o]o] ¢} A3l HHE (JCPDS No. 79-1970) W= =t



78 S 9] /3=

off

3] 49 (2016) 75-80

| Co304 NPs decorated In,O; NWs |
repm)10 20 50 100 200
| - ) ) &) 3 )

)

o

10

Air On
10°'F  Ethanol On

5 Ill203 NWS i
L epm)10 20 S0 100 200

Rkl (U4

10 ]
Ethanol On

Resistance (£2)

200 600 1000 1400 18
Time (sec)

I 1
00 2200

Fig. 3. Dynamic response curves of (a) as-synthesized
In,O; nanowires sensor, and (b) Co;O, nano-
particles coated In,O; nanowires sensor as a function
of ethanol concentration at 200°C.
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particles coated In,O; nanowires sensor (red circle).
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Fig. 5. Schematic diagrams showing the mechanisms
forming at the n-In,O,/p-Cos0, heterojunction upon
exposure to (a) air, and (b) ethanol gas.
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