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Oxygen Gas-Sensing Properties of ZnO-Ti0O,-Ni0O
Thick Film Ceramics

Noboru SHIKATANI (Department of Electronic Materials Engineering)

Abstract

Oxygen gas-sensing properties in electrical resistivity with a 85Zn0O-10Ti0,-5NiO thick film
ceramics were investigated in changing the atmosphere with use of O, and Ar gases at
temperature range 15 to 500°C. The magnitude of the oxygen gas-sensing properties increased
with increasing ambient temperature, however, it was remarkably improved by the second
heat-treatment (annealing) at 900°C for 3hrs. A remarkable oxygen gas-sensing effect observed

for annealing sample is also described.
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Flow sheet for the manufacture of
85Zn0-10Ti0,-5Ni0 thick film sensor.
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Fig. 4 The variation of X-ray diffraction pat-

terns.
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Fig. 2 Schematic drawing of 85Zn0-10TiO,-
5NiO thick film sensor.
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Fig. 3 A schematic diagram of an experimental

system.
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Fig. 5 SEM image of SSZnO 10Ti0,-5Ni0 thick

film ceramics.
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Fig. 6 Temperature dependence of resistance
for 85Zn0-10Ti0,-5NiO thick film sen-
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Fig. 7 Changes in resistance of 85Zn0O-10TiO,-

5NiO thick film sensor with time at dif-

ferent temperatures on alternate swi-
tching of O, and Ar gases. (non-annealing)
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Fig. 8 Changes in resistance of 85Zn0-10TiO,-
5NiQ thick film sensor with time at dif-
ferent temperatures on alternate switch-
ing of O, and Ar gases. (annealing:
900°C- 3 hrs)
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Fig. 9 Changes in resistance of 85Zn0O-10Ti0,-
5NiO thick film sensor with time at
400°C on alternate switching of O, and
Ar gases. (annealing : 900°C-3hrs)
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Fig. 10 Oxygen partial pressure dependence of
resistance of 85Zn0-10Ti0,-5Ni0 thick
film sensor.

BFRSE (Po2) O 0 225100% £ TELE ¥ I-HBED
I, BABATH10kQ TED 5 20kQ FTHE %
TIRERBAW L L 720 L, 900°C- 3 FRfE o> 24
MU X20kQ EED 570kQ FEE F TEENCEL
Lico 2D DR S b, IR DSER Y 2 Rt
WRKELSEET DI LHD5,900°COBMIEI X
- CHEBHREREDY, XERO LS 21+5%F4k
LR T OBEEE (v 76, RIS wleE
ENd L, BRABEPER VIS 1, ZRMER
BRL, RTFEOEEF v AV EHS T2, %
NOSEMEELE L, RRHEREE < 7500, 8
DEMER B ORI IBRES A FFEOMRERT
BRI EPEEING,

4, #

ol

85Zn0-10Ti0,-5Ni0 £ 5 3 v 7 X 2 FHEJLE L
7B EOBERS A B D WTHRN, FORBE
EROLITE LD,

(1) ZELKFT00°C- 3 B o B |3 BB I
~NEEE LB RS AR (RS E —ER) 0%1b
(EPIRE) Bdh-Tz,

(2) BB OBERS AEEITERE R R L,

(3) BB AL S, BIENBREOIE




ZnO-Ti0,-NiO REEX T 2 v 7 AOBRRI ARKE (BH)

X D RE D, BLER OURE, g O S 1EHE
CTho7z,

(4) AEERIOCCTEILEL H5E, BRETER
L IBEABRREEIEE SN, EHEHN
Briy, BUEErEL, AHERYED 5
B, WELEHEREOMRIIBREY AFRED
ROBRIC Kol LR L,

& £ X #®

1)SHEE, HEES, LB E, BfEes sy 7
AEE 6 EEY v RY v LEETREE, .
362 (1993).

ES B, BHEvT v s AHBEE g EkEY

— 319 —

WY 7 LFEETFEE, pp. 273 (1995).

VEA B, BR B BEAEI v ARERIL
ItEEXHEERSBEEET %, pp. 70-
71 (1996) .

4) FEEEES, FEEKE, WMIMEE, 8RS
82, pp. 271-277 (1974).

5)EEEE, TEHE, /M B, ¥7IvIA
FWCEE, 98 (8) pp. 879-884 (1990).

6) EHIEA, WHEEE, =FHae, 87 (1)
pp. 13-21 (1979).

7) N.Yamazoe, J. Fuchigami, M. Kishikawa, T.
Seivama, Surf. Sci., 86, 335 (1979).

8) HEMZ, ¥ v A, 15 (5) pp. 339~
345 (1979) .




