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Abstract: The prepartion of various metal oxide nanostructures via hydrothermal method, hydrolysis,
thermal evaporation and electrospinning and their applications to chemoresistive sensors have been
investigated. Hierarchical and hollow nanostructures prepared by hydrothermal method and hydrolysis
showed the high response and fast responding kinetics on account of their high gas accessibility. Thermal
evaporation and electrospinning provide the facile routes to prepare catalyst-loaded oxide nanowires and
nanofibers, respectively. The loading of noble metal and metal oxide catalyst were effective to achieve

rapid response/recovery and selective gas detection.
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Fig. 1. SEM images of (a) porous hierarchical structure,
(b) agglomerated sphere after heat treatment at 6007.
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Fig. 3. Gas response change (R./R,) of SnO: hollow
sphere exposure to C:H;OH at 450°C.

3t dAelsle] SnO.Fo] ZEE +x2AE FAs%
o Fouke-S F3 4 ¥ Ni-Sn core-shell +&+
A =9 A B dAHE F3 Ni-NiO-SnO,
multi core-shell +Z& #AsA =12 e 713
FAd EA3= Nie 4 E94E o83t MYz
2 AAFoEM Sn0O; F WUHe] NiOE 7]53Hd
U F37E7F 3489 (24 2). $48 372
o] A7 AEYE A7]9 A9 FYU&H shell F
A oF 20 nmE "¢ & FAE olF1 Y. =
& FF9 Edo| B "Mz Fo] EAstd FE7}
27t Yxgze] dEHOZ uj§ wz FiHo g
240 $Y9ETE AL 4 Qo



636 J. KIEEME, Vol. 25, No. 8, pp. 632-638, August 2012: K.-1. Choi et al.

NiO¥ p-type ¥HEA EAo|¥ Sn0,E n-type R\t
w4 Ed24 F 24 Alold] 45+ p-n junction
& 239 713 A%, gas sensitivity, gas response %
recovery timeo] 2 4%¥& o /Y FE2E Jd&
< 100 ppm 7k=o] diste] oF 709 & IFSAES
7MW, 90% &7 Al 2%, 90% F& AlZbe] 4%
dage 7159 $9/38 £x& v (29
3). 53 NiO Zule 318 A9 AAFE #d EY
e grjdeg FAAIE S e AR
godg. A0 pn AFLZ A% A F7HA
A% 37 vehdd.

3.3 71asatEa % HI|LAHE 0|38 LEE L
=M O EE LRl BY % 12 28 §Y

7Zn0O%} graphite®] mixture® 7|33} EHHE o
£3t9] 900TA ZnO diAde T FAHL
Zn0O YAl 600ToAH Co A¥S $l9 22 ¢
g WS T8 FZ3t ZnO-CoO core-shell T+x
2 A& AZ 4 100 nme  ZnO-CoO
core-shell Yix=A 271 45U TEM image
2 3o ZnO core, CoO shell +%2 #A3tith
(2% 4). V=49 core ¥ SEAD #Ed &< Zi}
Zn0¢] 34 s’ wo|v] shell & SEAD ¥
& CoO 34 #Heg Holn Yt YiMe] TdS
line mapping® 23 02 £¥%& core ¥-&4H shell
BHE7z] FAsAR Znel EEE coredl A A
i Co® E¥E Yo shell F&ol BAs e
ZnO-CoO core-shell +ZY& FE . CoO shell
o] 7= oF 15 nm2 v|$ kAl A Ak X-ray
3" 24L& 589 ZnO% Co0O9 Aol BF #H
2lon (28 5) ZnO%el 314 s€le] CoO%e] 34
et & 258 89 ZnO core®t CoO shell®
v &7 vlxE AdE B

A8 24 SnCl, ¥ polyvinylpyrrolidoned  ethyl
alcohol® N, N-dimethylformamide®] E3-&viel 3
7he 3 ks 2A4e g e F1E AtE &9
& TEAT o] 4 A2 plastic syringee] 7
3 metallic nozzleol §2 ¥ ndHE 7hs) A7)
A A, o F dAgss WHer Uit
HlojglE A A Al Sn0; Yol HE AR
(29 6). ¥4 A Pd AFAE H7Hskd 01 wt%
Pd #7} SnO; & Uk g FAstged, o
o g 94 7= ZeAHE FUAG (2" .

Fig. 4. TEM images of ZnO-CoO core-shell nanowire
and elemental line mapping.
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Fig. 5. X-ray diffraction patterns of ZnO, CoO
nanowires and ZnO-CoO core-shell nanowire.

Fig. 6. SEM image 0.1 wt% Pd-doped SnO: hollow
nanofiber.
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Fig. 7. Resistance change of 0.1 wt% Pd doped SnO:
hollow nanofiber exposure to 100 ppm Hz, 100 ppm CO,
500 ppm CHi, and 100 ppm C;HsOH at 440TC.
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Fig. 8. Gas response change (Rs/R;) of CosOs-decoreated
7ZnO nanowire exposure to C:H:OH at 450C as a
function of the gas concentration.
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