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Fig. 1. The SEM image of ZnO nanorods prepared
by Hydrothermal reaction at 200°C for 10h,
(a) the addition of 1 ml of distilled water. (Z-1
nanorods), (b) the addition of 5 ml of dis—
tilled water,(Z-5 nanorods), (c) the addition
of 7 ml of distilled water, (Z7 nanorods), and
(d) the addition of 9 ml of distilled water, (Z-
9 nanorods)
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Fig. 2. The Xray diffraction patterns of ZnO
nanorods prepared by a hydrothermal
reaction at 200°C for 10 h, (a) the ad—
dition of 1 ml of distilled water (Z-1
nanorod) and (b) the addition of 7 ml
of distilled water,(Z-7 nanorod).
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Fig. 4. NO2 and CO sensing characteristics of the
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1(a)ollA HZel,

o] mj-¢- Alet}, ol&ig A9 AA e Zn o(i7l
oF 1oum)7} M2 AAs on, AReE A =

Fo] Qrrel Yrzre 458 Fo) 524 "

e2 X3 9X 15(5), 2006

HE5Ao] vig ok A7IAEI} GolshA] @k A%
W7 F2 olFoA e FEo] YxrE HEH
ZA5k= Schottky barrierd= ekt uf, Yrez2=
o $PoE AW PARFE 7hx 7Y P o}
® Qge nd oz duHEn ojshe rdom,
ZAzte] YmRES] & Al e 779 A
Jrezeslee] JEREo] woldn o Qg 7k
gl €l A% Wask A Aow BaET

Zn(NO3)y'6Hs0, F2F3} Y EEF, cyclohexylamine,
oehE, Eo| XFH &S FEFAFst o 1A
=
=1

)9 ZnO Yre2=

o hE HEEYE 2AEY. FRE Bl 4
2 %o ARG zn0 rezEsl $7E 3

3
Hrbegol S7hgA o
48 7n0 Y2271 dAHAY, &
o] ke mE ARG, ¢ A= Aol B
I} cyclohexylamine?] HHg-ol 23] ZAE OH ©]
2] FEHst] og oz AU & EAkd
Zn0 Y=2=E cod thaide Aol Hkg-S Ho
= WA 1 ppm & NOyo| WEiMeE &2 %
(Re/Ra=1.8, AELE: 350C)2 HY}, o
o} co7t EAE oM NOyo| AEH HES 2T
ot AEaE AAEd] Az 8o AR A
o= Fdc

Acknowledgements

This work was supported by Grant No, ROI-
2005-000-10648-0 (2005) from the Basic Research
Program of the Korean Science and Engineering

Foundation,

References

[1] H. Nakagawa, S, Okazaki, S, Asakusa, K,
Fukuda, H, Akimoto, S, Takahashi, and S,

Shigemori, Sensors and Actuators B 65,

509



(2]

(3]

[4]

(5]

(6]

510

F
08
X

133 (2000).

N. Yamazoe and N, Miura,
Sensor Technology, edited by S, Yamauchi,
(Kodansha and Elsevier, Tokyo, 1992)
Vol 4, p.19,

C. C. Wang, S, A, Akbar and M, J,
Madou, J. Electroceramics 2:4, 273 (1998).
Y. Shimizu, T, Takeo and M, Egashira, J,
Euro. Ceram, Soc, 24, 1389 (2004).

A. Kolmakov, Y, Zhang, G. Cheng and M,
Moskovits, Adv, Mater, 15, 997 (2003).

C. Li, D, D, Zhang, X, Liu, S, Han, T,
Tang and J, Han, Appl. Phys. Lett, 82
1613 (2003),

’

’

N
o
o
ok

Chemical

[11] Y. Min, H. L,

[7] O. K, Oomman, K, Varghese, D, Gong, M,

Paulose, K. G, Ong, E, C, Dickey and C,
A, Grimmes, Adv, Mater, 15, 624 (2003),

(8] B. D. Cullity, Elements of Xray diffraction,

2" ed. (Addison-Wesley, Boston, 1978) p.102.

[9] H. Zhang, D. Yang, Y. Ji, X, Ma and D,

Que, J. Phys, Chem, B 108, 3955 (2004),

[10] H, Wei, Y. Wu, N, Lun and C, Hu, Mater,

Sci, & Eng. A 393, 80 (2005),
Tuller, S, Palzer, J,
W llenstein and H, Bottner, Sensors and

Actuators B 93, 435 (2003).

[12] N. Koshizaki and T, Oyama, Sensors and

Actuators B 66, 119 (2000).

Journal of the Korean Vacuum Society 15(5), 2006



o

©

2

<<Research Paper>> Journal of the Korean Vacuum Society Vol.15 No.5, September 2006, pp.506~511

2

Preparation of ZnO nanorods by hydrothermal method and

their NO, sensing characteristics
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ZnO nanorods were prepared by the hydrothermal reaction of a
solution containing Zn(NOj3)s'6HsO, NaOH, cyclohexylamine, ethanol and
water, and their NO; and CO sensing behaviors were investigated, By
the control of water concentration in solution, the morphology and
agglomeration of ZnO nanorods could be manipulated, which is
associated with the variation of [OH] resulted from an interaction
between water and cyclohexylamine, Sea-urchin-like and well-dispersed
ZnO nanorods were prepared at low and high water content,
respectively, Well-dispersed ZnO nanorods showed 1,8 fold change in
resistance at 1 ppm NOj; while there was no significant change in
resistance at 50 ppm CO, This selective detection of NOj; in the
presence of CO can be used in automated car ventilation systems,

Keywords : ZnO nanorods, Air Quality Sensor, NOj sensor, hydrothermal
synthesis
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