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Fig.1 Schematic image of the sintered gas sensor structure
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Fig.2 Schematic image of test circuit
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to C; H, on the operating temperature

B AR U RE S ey I AR R T O A5 AR Y R 4l
SnO, g4 Hy 1A il 1E 9 o 8 % CoH, R U R,
BAM L E ALY Sm, O, J5 REUE K, M5 LAY
Sm, O; [ L35 %] SnO, ) 6wt% I}, REYEZFK . BA
6wt % i 1 A ALY Sm, Os 19 SnO, 44K M 7 il 1 ) B
TCAF e RAFORE e o W A A il R A T o B R A
TAEWREE S 180°C i), 35 2 d5c KAH 64, B J5 4 i BE 4k 22
T i o R AR T A6 B ARG X o b T AR R R I
R 5 B4 2 T 1R AR T8 AN 3 S B BT B S RE L 5
Co Hy, MR P58 DRI T SR 808 5 A1 5 AR R T O v
R JUJ A A 3 T A 2 R RS 4201 fip WG 38 38 DT I o %
S T A 2 W B AR BE RN, R S S RO CoH
SRS FECR W TR RE S 5] R AR BE YRR AR . K
X F B2 6wt% B9 Sm, O, [ SnO, 3 14 il 15 1) S Bt
PR Hode A TAEIREE S 180°C . e TR TR E 1
FIT A Sm,0; 19 SnO, i1 1y JT 4 R 8%y 4
SnO, #H R VE Ao REUEZ R 17 5 247, Fr L Sm, O,
5 AREA LR SnO, GK R X CoHy A Y U
FEPE. AR 4 X8 6wt% Sm. O, 19 SnO, 49K 4 i
VR 1 ST 9 BUERERR M  a
SR T A BOT AR 180°C 1Y LA IR BE R X AN
[ CoH, AR R 25 R I 7 s . Je i X
TR BE 19 Co Hy AR 98 B A B 1 52 0 R 4 0 9k

160
1401

Sensitivity

60

1 1 1 [y 1 1 1
7

0 10020030040050010002000 30004000 5000
C,H, concentration/ppm

7 JCHREEYS CH WEM R RIMK
Fig.7 Sensitivity of the Sm,O;-doped SnO, sensor versus C, H,
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Fig.9 Response-recovery curves of the sensor to different con-
centration C, H,
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Table 1 R..R, and sensitivity of the sensor testing at different

RH
Relative humidity Dry air  11% RH 33% RH 54% RH 95% RH
R./kQ 510 254 104.5 78.5 68.5
R,/kQ 8 7 6.6 6.5 7.5
Sensitivity 64 36.3 15.8 12 9.2

A& SnO, FTHI 14 U B o B AT R S
O, = Ozaus

e’ + Oz Ogzas

e’ + Ougs— 20,

e’ + Ou—> Ol

LR P FUAR 16 U 8 A ik = B A A A F B
PE X C—H B T o EE TR T O R
A AR AE i S I 23 38 m C—H B AR AL L (45 £ e
SR TR 5 KA. S8 A L E ALY Sm, O 1,
Sm, 0y 25 5 & J S Az S AL IR BN, B TR AR
96. 4pm [y Sm*" 5 B if J5 K K 42 S 111, Opm™™
Sm® ", [m] BRI HE DR S H . S 18 R AT {6 A S50 e
XF e B W RS g R S A R T RN A
4Sm,0; +3C, H,—>8Sm*" + 6CO, + 6H,, + 16¢”
CBRE) Sm, Oy K A AR I J5L S 0 I fiff 25 Hh B 22 Y i
5 i B AR 5 UM R SnO, 7 T8I B 1 450 S
R 5, SO 5 R AR
2H,4 + O%— H,O + 2¢’

o T i TS 215 SnO, BHAE T FEAR . TR B
LIRIDRHE G
5 it
DA DUTE Il 45 1) SnO, 4K bR R B, 8 A
i ALY Sm, Oy il £ 1Y e &5 B 55 P4 X BT 1R X
CoH, UM B R i RAUE . 12 180°C AR I T X
W%y 10ppm C.H, TR R By 2.5, X W & 4
1000ppm C, H, AR ALy 64, mi i F9%K 52 10k [8] 73 53]
Sy 3 F 20s. TTARE S 18 A [7] 9 AF 0 2 B 2% 1R T AE

S % ik

[ 1] Shi Baozhuang, Zhou Liangcai, Rui Dongyang. The introduction
of the on-line insulation monitoring technique for oil-immersed
type transformers. Guangdong Electric Power,1999,12(2) :45(in
Chinese) [ 52, A R A 1 & BH L 28 T 45 48 2 70 2k I I 4 R ]
AT AR 7,1999,12(2) :45]

[ 2] Qian Zhiyin, Lu Zhihao, Lou Qimin, et al. Overview of analysis
and diagnosis of the dissolved gas in transformer oil. High Volt-
age Apparatus,2002,38 (6):34 (in Chinese) [£%2 41, [ .
R, 8578 T 5 T v 9 i MR R BB 5 1 2558 . i JE LR . 2002, 38
(6):34]

[ 3] Zhang Ligang. Relation between the composition & contents of
dissolved gases in transformer oil and insulation fault diagnosis of
oil-filled power equipment. Transformer,2000,37(3) :39 (in Chi-

nese) [k A I . 28 1 gl o 9 A AR A 20 AN B A S TR g i



%2 WaWE: 5 Sm0; 19 SnO; GUKKHRXT Co Hy HURE PR R BF 5 323

YL GRS T I O AR L 4 5 2002,37(3) : 39 ] AT B RS GF L 1B SIO: 1 WOs 9K A 1 A BB NO,
[47] Yang Huaming,Du Chunfang, Ouyang Jing, et al. Research pro- KA. BT oo 5418 2006,25(9) 1 16]

gress on doped SnO; gas nanosensors. Micronanoelectronic Tech- [10] Ling Z.Leach C. The effect of relative humidity on the NO, sen-

nology,2005,42(4) ;145 (in Chinese) [ 1748, kL % 5%, BR BH & sitivity of a SnO,/WO3 heterojunction gas sensor. Sensors and Ac-

S BRI SnO; SR IR AR 19 B 78 HE R BN L H R, 2005, tuators B,2004,102:102

42(4) :145] [11] Tai W P, OhJ H. Fabrication and humidity sensing properties of
[ 5] Fang Guojia, Liu Zuli, Liu Chuanging, et al. Room temperature nanostructured TiOz-SnO; thin films. Sensors and Actuators B,

H>S sensing properties and mechanism of CeO.-SnO; sol-gel thin 2002,85:154

films. Sensors and Actuators B,2000,66:46 [12] Tai W P, OhJ H. Preparation and humidity sensing behaviors of
[ 6 1 Teterycz H,Licznerski B W,Nitsch K, et al. Anomalous behaviour nanocrystalline SnO;/TiO; bilayered films. Thin Solid Films,

of new thick film gas sensitive composition. Sensors and Actuators 2002,422.220

B,1998,47.153 [13] GongJ,Chen Q,Lian M R,et al, Micromachined nanocrystalline
[ 7] Teterycz H,Klimkiewicz R, Laniecki M, et al. Study on physico- silver doped SnO, H:S sensor. Sensors and Actuators B, 2006,

chemical properties of tin dioxide based gas sensitive materials 114.32

used in condensation reactions of n-butanol. Applied Catalysis A: [14] Zhao Heyun,Li Yuchua,Liu Qingju,ect al. Study on the gas prop-

General,2004,274:49 erty of the sensor based on SnO; nanorods. Chinese Journal of
[ 8] Kugishima M, Shimanoe K, Yamazoe N. C2H4O sensing proper- Sensors and Actuators,2006,19(6) ;2514 (in Chinese) [#&X#% =,

ties for thick film sensor using La; Os-modified SnO; . Sensors and ZRPRAE WG 35 . 25 . SOy 4N K B — 4 9 K AR BUR PR 9T 1%

Actuators B,2006,118:171 JBHE AR 2F41,2006,19(6) 2514 ]
[ 9] Wei Shaohong,Zhang Yan,Zhu Huimin.et al. Preparation of do- [15] Zhang Ruohua. Lanthanide chemistry. Tianjin: Tianjin Science

ping WOs; nano-powder and its gas sensing property to NO; . Elec- and Technology Publishing House,1987 [ 5k #E. i + o0 k2.

tronic Components & Materials,2006,25(9) :16 (in Chinese) [ %} Kot KR 2R H A, 1987 ]

Preparation and C,H, Sensing Characteristics of Sm,0;-Doped SnO, Gas Sensors”
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Abstract: Sm, O3;-doped SnO, nano powders are prepared with chemical deposition and characterized by X-ray diffraction and scan-
ning electron microscopy. The studies reveal that the addition of Sm,O; improves the C, H, sensing properties of the SnO, gas sensor.
The best performance of the sensor is obtained at an operating temperature of 180°C . The sensor exhibits high sensitivity (64 to 1000
ppm vol. ratio C; H,) and rapid response and recovery (about 3 and 17s,respectively). The effect of humidity on the sensor’s re-
sponse to C, H; is also investigated.
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