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Experimental Study of Sn0O, Gas-Sensing Film Fabricated by
Laser Micro-Cladding and Its Corresponding Characteristics
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Huazhong University of Science and Technology, Wuhan , Hubei 430074, China)

Abstract SnO, gas-sensing film is prepared on alumina substrate by laser micro-cladding SnO, paste, which is
obtained by mixing SnO, nanoparticles with organic solvent. The effect of laser power on microstructure and gas-
sensing properties of gas-sensing film are researched by X-ray diffraction (XRD) and field scanning electron
microscope (FE-SEM). The results show that the grain sizes of SnO, film gradually increase with raising laser
power, while gas sensitivity to ethanol vapor decreases steadily. The gas sensitivity to 2 X 10 * ethanol vapor of gas-
sensing film fabricated by laser micro-cladding reaches a maximum value of 8.6, whose performance is equivalent to
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traditional screen-printed gas-sensing film.
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Fig. 1 SnO. gas-sensing film
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Fig. 2 Schematic of test setup for gas sensor
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Fig. 3 XRD patterns of SnQO, film irradiated with different laser powers
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Table 1 Average diameters of the dried SnO, film and

SnO, film irradiated with different laser powers

Dried Laser power /W
SnQ,
film  3.24 4.45 5.81 7.22 8.84
Average
diameters / 77.6 156.0 197.7 220.5 253.4 145.6
nm

3.2 FE-SEM 4 #7

IO Ty 23 0T IR T A0 285 49 1) 53 i) A
B A Fis. B4 Ca) Sy T8 5 i =080 35 1 oW B
o B 4(h) ~ (D2 BB R0 K 3. 24, 4. 45,
5.81,7.22F018. 84 W HR S} J5 19 < A5 JBE 5% 10 B WL B2
o A R R SO 2 LA R ERIE A
A—%, mE 4 Ch) A] WL, OGBS S O
TORTE S & A= 17 W S el s . &1 4 (b)) Hp 1 ks K
/NI HE I 4 Ca) i KL X R B T XRD 43 #r 45
B OMOETRE T3, 24 WHE, S S5 5 AR 45 4

SRIE AR, AR 5 BE Uk B, 3,24, 4,45, 5.81 Al
7. 22 WO BRG 5 i OB RO T S A 0L, B2
KA —FE . BB 4O 0L, BB R 8. 84 W
i SRR R 1 R U R B T AR 22 /N G JB0R

25k B RTR A DB R G TS OB TR A SnO,
SRR ORES By 5 ma L . 2 2R A S MO R
TSI A4 T S 0 AR 2 3R T Uk
H WSRO 1 A S O s L 48 S FAGRE L 5 o S
AT O TR N A RIURE . W AT BRGRE DRE T TR I
KN B 8 2 3 T B Ik . R I KN R
Z T HOCT R MR H B . AR L BOtHE
F R AR AR (1L mm/), WOL R B EESHL
WOy SR R )2 2 T R R L A R R R
JZ AR ) 2 SO 2 3R R FE AR B TR/ .
W R O S R R 3R T I R R RO A
R . FEROC I PP 48 1 7 o, B2 i /N UKL [
SRR T NG AN 1T 54 =R E I R A O EI
P8 A IR 25 SR AE — 3R S T8 R — AN FABURE o DA TG il
HRGEWERIE B HAEREIC. G BOLTIRN T,



B4 AFEBOCYIR BT SnO, S FE-SEM B A
() TG SnO; fi s (b) ~ (D WOETHRIF RN 3. 24,4, 45,5. 81,7 22H18. 84 W
Fig. 4 FE-SEM micrographs of SnO; film irradiated with different laser powers
(a) dried SnO, film; (b) ~(f) laser power is 3. 24, 4.45, 5.81, 7.22 and 8. 84 W, respectively
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Fig. 5 Variations of sensor sensitivity with operating

temperature (2X10"* ethanol vapor)
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laser power of SnO, gas sensors working at 250 C
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