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LPG Sensors Using Thin film SnO,

Mr. Sunyaluk Hongprasit ID.49015256
Mr. Anuson Thongpathomvong  1D.49015261
Asst. Prof. Dr.Sutichai Chaisitsak (Advisor)

Abstract

The purpose of the project is to fabricate SnO, LPG Sensors by dip — coating method
which is a method that can coat the film uniformly with low expenses. SnCL,:2H,0 and ethanol
are used for starting solutions. NH,F , SbCl, and Ferrocene are used for doping substances.
Aluminium interdigit electrode is applied for resistance measurement. Some dipping parameters
such as film thickness , substrate type (glass/alumina) and concentration of starting solutions are
optimized. The obtained sensors are tested by varying concentration of LPG at 1.7% , 3.3% ,

4.9% and 6.4%.
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Chemical sensor

Physical sensor
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nadou LPG naou | (KQ) | (xkQ) ,
( k€2 ) AR/ Rty
(sec)

1 LPG 1.7% 200 11.102 3.476 7.626 0.687
2 LPG 3.3% 200 11.102 2.70 8.402 0.757
3 LPG 4.9% 200 11.102 2.337 8.765 0.789
4 LPG 6.4% 200 11.102 2.214 8.888 0.422
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Alumina Dip15 Nodope
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¥ M YT I R AIBY R Mdd AR Response
nagey LPG nagey | (KQ) | (k) ,
( kQ ) AR/ R;‘%ué’u
(sec)
1 LPG 1.7% 200 137.704 42.285 95419 0.693
2 LPG 3.3% 200 137.704 29.858 107.846 0.783
3 LPG 4.9% 200 137.704 29.703 108.00 0.784
4 LPG 6.4% 200 137.704 | 29.247 | 108.457 0.788
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Resistance(ohms)

3000

Glass DIP10 Nodope

140000
120000 r‘“—a
100000 I-l,/ r\ [

80000

50000 N, L.L‘ N, {2 (N,| 3 N, {4

40000 l L_.

20000 e

0 . . x
0 1000 2000
Time(sec)

L

R 1
—— resistance

] b 4 ]
ATNN4.3 uaaInanIsMsnadeuguio asalas R = 105 K i 400 ssenisaiie

T E 4
31414 asmludaswanisgu 10 A59 YU IWTBINITEIN

(WT=180s , HT=30s )

1 ¢:' o =y
NN ey 5 nMm R« R, AR Response
nagel LPG nagey 149
( K€ ) ( ) ( K€ ) AR/ Rﬁ‘un’u
(sec)
1 LPG 1.68% 300 11192 59.85 52.07 0.465
2 LPG 3.32% 300 120.70 36.79 83.91 0.695
3 LPG 4.90% 300 111.36 29.54 81.82 0.734
4 LPG 6.42% 300 107.61 24.16 83.45 0.775
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Resistance{(ohms)
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naady LPG nagoy 1<9)
(kQ) | K | (kQ) | Awrg,
(sec)
1 LPG 1.68% 300 35.88 28.20 7.68 0.214
2 LPG 3.32% 300 41.85 22.26 19.59 0.468
3 LPG 4.90% 300 42.38 17.58 24.80 0.585
4 LPG 6.42% 300 47.68 14.08 33.6 0.704
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dat 4 a o
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=) o
IBHAUTYE
Alumina Dip10 Dope4.5%
1400
1200
1000 !
E
S 800
t
: AAA
600
400 NN V/“JNQ :J Ny 41N W/
200
0 T T T T T 1
0 500 1000 1500 2000 2500 3000
Time(s)
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(WT=180s, HT=30s )

1 b4
MIN4.5 UIAIHANISMINATaUTN10nTS TRl NEF 4.5% Tao R = IKQ

el i TR nan RAoU | RuA AR Response
naaey LPG namey | (KQ) | () Q) AR/ R; s
(sec)
1 LPG 1.7% 200 1.15 293.85 856.15 0.745
2 LPG 3.3% 200 1.15 282.14 867.86 0.755
3 LPG 4.9% 200 1.15 271.55 872.45 0.759
4 LPG 6.4% 200 1.15 435.76 714.24 0.621
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Resistance(Ohm)

Alumina Dip 15 Dope 4.5% WT =180s
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(WT = 180s, HT = 30s)

29l M 1 nal Riou | Rwa AR Response
nagey LPG narey | (KQ) | (KQ) | Q) | Aws Ri
(sec)
1 LPG 1.7% 200 11.382 3.535 7.847 0.689
2 LPG 3.3% 200 11.382 2.762 8.620 0.757
3 LPG 4.9% 200 11.382 2.701 8.675 0.762
4 LPG 6.4% 200 11.382 2.275 9.107 0.80
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Alumina Dip15 Doped.5% WT =90s
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e i i nay RABU | Rwd AR Response
Aoy LPG nasey | (K | (kQ) | (kQ) | Aws Ry
(sec)
1 LPG 1.7% 200 5.160 1.603 3.557 0.689
2 LPG 3.3% 200 5.160 1.079 4.081 0.791
3 LPG 4.9% 200 5.160 0.968 4.192 0.812
4 LPG 6.4% 200 5.160 0910 4.25 0.824




Dip 15 Dope 4.5% WT 20s

6000
__ 5000 1
g 4000 ;"’
f"g: 3000 i r(f]
g 2000 N, E_f{N 2 ﬁq 3 C]in,
© 1000
0 : l l , .
0 500 1000 1500 2000 2500
Time(s)

q’ 1 e’: [~ =
3UN4.20 nsluaasnamsau 15 a3 101l NH,F 4.5% uugiusesezgiiun

(WT =20s, HT = 30s)

M319714.8 LaAIWaNsMsnadeLulSs a3e 18U NEF 4.5% lag R = 5.24KQ

[ ~ 4 =3 t o
%2391 1y T M RABY | R#S AR | Response
nagay LPG NaaaY (KQ ) (KQ ) ( KQ ) AR/ R
(sec)
Gudu
1 LPG 1.70% 200 5.7 1.895 3.557 0.689
2 LPG 3.30% 200 5.7 1.32 4.081 0.791
3 LPG 4.90% 200 5.7 1.29 4.192 0.812
4 LPG 6.40% 200 5.7 1.2 4.25 0.824
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Resistance (Ohm)
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A 1 3 o =
jin421 anmuaaawam sty 15 a5 1A NH,F 4.5% uugmsesesgii

(WT =0s, HT = 30s)

9%

[~ =y 1 ar
Ay Usun M R ABY R 1194 AR Response
nagey LPG nagey | (MQ) | (MQ) ,
™M Q ) AR/ Rﬁué’u
(sec)
1 LPG 1.7% 200 6.678 485 1.828 0.272
2 LPG 3.3% 200 6.678 4.13 2.548 0.382
3 LPG 4.9% 200 6.678 3.88 2.798 0.419
4 LPG 6.4% 200 6.678 3.66 3.018 0452
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Alumina Dip15 Dope 4.5%HT=5s
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(WT = 180s, HT = 5s)

A1519714.10 HdAIHANITMTNAdoUTULS a5 TR NILF 4.5% Tay R = 24.298KQ

29t iy SIEATALY 1 Rrou | RwAs AR Response
nagey LPG namey | (K) | (XQ) | (xQ) | Aws Ris,
(sec)
1 LPG 1.7% 200 25.816 9.204 16.612 0.643
2 LPG 3.3% 200 25.816 6.726 19.09 0.739
3 LPG 4.9% 200 25.816 6.036 19.78 0.766
4 LPG 6.4% 200 25.816 5.766 20.05 0.777
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4500

d' ' q’: (24
514.25 nymludaawamsgu 15 a9 1A SbCL, 0.25% VUFIUTBIATEIN

(WT =180s , HT = 30s)

[l E4
M319N4.11 aaIwamsnsnadoUguls a3e 1a SbCl, 0.25% Ao R = 14.542KQ)

e s Usuu a1 Riou | RwAq AR | Response
naaoy LPG nagau ( KQ ) ( KQ ) ( KQ ) AR/R
(sec) .
oy
1 LPG 1.70% 200 15918 12.125 3.793 0.238
2 LPG 3.30% 200 15918 10.3 5.618 0.325
3 LPG 4.90% 200 15918 10.094 5.824 0.366
4 LPG 6.40% 200 15918 9.996 5.992 0.376
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2500

Glass Dip 15 Dope 0.5%
25000 -
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v ) k4 A3
ji4.26 nsduaasnanisgy 15 ase 1A SbCl, 0.5% LUFIWTBINTZIN

(WT=180s , HT = 30s)

AITNN4.12 HAAIWAMINTSNATDDINIS 759 1A SbCL, 0.5% T R = 20.68KQ

] P o a s o
399 e 171 0y RABU | Rwas AR | Response
nagou LPG nagal ( kO ) ( kQ ) ( kQ ) AR/R
(sec) .

Y
1 LPG 1.70% 200 21.58 11.62 9.96 0.462
2 LPG 3.30% 200 21.58 10.036 11.544 0.535
3 LPG 4.90% 200 21.58 8.725 12.855 0.596
4 LPG 6.40% 200 21.58 8.396 13.184 0.611
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Glass Dip 15 Dope 1% at
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2500

v k4
31N4.27 anvluamanans g 15 a3 1A SbCL, 1% vuUFUTBINILIN

(WT = 180s , HT = 30s)

MINNA.13 yaeanansmsnaseugas ase 1l sbel, 1% lag R =4.545KQ

U P 4 =y T o
%297 M 5w nal RfABY | Rwuds AR | Response
NAAdY LPG nagay ( kQ ) ( Q) ) ( kQ ) AR/R
(sec) ,

NoU
1 LPG 1.70% 200 5.563 2.931 2.632 0.473
2 LPG 3.30% 200 5.563 2.431 3.132 0.563
3 LPG 4.90% 200 5.563 2.188 3.375 0.607
4 LPG 6.40% 200 5.563 2.075 3.488 0.627
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T v
A1, 14 HERIHANIINTSNATBUTL1S 39 181 SbCl, 1.5% s R = 46.43KQ)

e e W | nm RfiDY | Rudq AR | Response

naaai LPGv nagau (KQ ) (KQ ) (KQ ) AR/R

(sec) .
nau

1 LPG 1.70% 200 48.52 32.857 15.663 | 0.322815
2 LPG 3.30% 200 48.52 29.43 19.09 0.393446
3 LPG 4.90% 200 48.52 26.634 21.886 | 0.451072

4 LPG 6.40% 200 48.52 24.67 23.85 0.49155
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Glass Dip 15 Dope 2.5%
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T o 24 oy v @
%299 A SIETRLN a1 RABY | RHdS AR | Response
nagsu LPG nagay ( kO ) ( kQ ) ( %0 ) AR/R
(sec) ,

HT]

1 LPG 1.70% 200 5.67 3.07 2.6 0.459

2 LPG 3.30% 200 5.67 2.727 2.943 0.519

3 LPG 4.90% 200 5.67 2.565 3.105 0.548

4 LPG 6.40% 200 5.67 2.325 3.345 0.59
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