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Abstract ZnO-TiO. and SnO,-TiO, ceramic composites doped with TiO. were prepared and their electrical and
1000ppm CO gas sensing properties were investigated. The phases of samples were analyzed by XRD, and the
microsturctures of the fractured surface of samples were observed by SEM. A carbon monoxide gas sensitivity was de-
fined as the ratio of the resistance in dry air atmosphere(Ra, ) to the resistance in 1000ppm CO gas atmosphere(Rco).
The CO gas sensitivity of 5moi% TiO.-added ZnO decreased about 1.7 times compared to that of pure ZnO. On the
other hand, the maximum CO gas sensitivity of TiO,-added SnQ, increased about 2.5 times compared to that of pure
SnQO.. Therefore, the CO gas sensitivies of SnO,- TiO, composite were better than those of ZnO- TiO,, and the temper-

ature range showing the maximum sensitivity for SnO,- Ti0O, composite was lower than that for ZnO- TiO..
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Fig. 1. Fabricating procedures of samples.

Table 1. Notation and composition of samples.

Notation Composition(mol%)
Zn0 SnO, TiO.

20 100 - -
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S0 - o | =
ST5 _ %5 :
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ST20 — 80 20
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Fig. 2. XRD patterns with various TiO, contents.
(a) TiO:-added ZnO, (b) TiO»-added SnO..
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Fig. 3. Microsructure of ZnO and SnQ: with addition TiO.. (a) Z0, (b) ZT5, (c) ZT20, (d) S0, (e) ST5, (f) ST20.
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Fig. 4. Electrical conductivity of TiO, added ZnO in various gas
atmospheres. (a) In dry air, (b) In 1000ppm CO gas.
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Fig. 5. The temperature dependence of 1000ppm CO gas sensi-
tivities of pure ZnO and TiO.-added ZnO.

2tEl zielo] FUEY) A4 FER ¥ 2

)R Aol o) AEW] HAFEE ]
olx, oA LEZILR oIk Abio] o] whabo B QI
7l Az o] Frt2 duEoz 1z oded],
T 502 & 277C 7R A7) Axwr) FUkE He
2 E2AEAD, 277C~380C 9 L F7teliAE A7 HE
Zrb a3 a2 olide] x4 A7) AEmE FIHE
g}, zejw Az F47I6AM TiOsh F7bg Alsal
ST5Y ST15, ST20 53 7] A7] X7} 7hidles =

5 ®
i
i

> oMo

— T T -r— T Y T
-3 -
- N |
H - =
—_ 4 - ®
E = ) o © o o
g 1 e A
D, s+ A A A 4 asy
AT v
£ A v v Vv
2 4 v .
T L
S v * .
g 7]
9 L 2 -m s
bt J @ st
8’ he | & ste
-~ 1 | W osns
ry | @ st
L v T L] 1 L L)
2.6 24 22 2.0 1.8 1.6 1.4 1.2
-1
1000/T[K ]
(a)
T T B e — T T
34 8 = 4
u
w " L e ® M - 4
— *1 = Y . A & a . R
£ 1 [ 'S v ¥ H »
S A ]
a -5 v P
o, v . 1
Z . v ¢
H v . ]
g ¢ ‘
7 J
T
g ¢ B so
® st
(3]
o 44 [ s‘rmL‘q
Q 1 v sTis [
4 94 | @& st 4
T T - T - T T
2.6 24 2.2 20 1.8 1.6 1.4 1.2
-1
1000/T[K ]
(b)

Fig. 6. Electrical conductivity of TiO,-added SnO. in various
gas atmospheres.(a) In dry air, (b) In 1000ppm CO gas.
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Fig. 7. The temperature dependence of L000ppm CO gas sensi-
tivities of pure SnQO; and Ti0.-added SnO..
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