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# #4070555621 : MAJOR ELECTRICAL ENGINEERING
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Identification / QCM / VOCs / Gas sensor

PAKPUM SOMBOON : DETECTION OF VOLATILE ORGANIC COMPOUNDS
USING QCM SENSORS.THESIS ADVISOR : ASSOC.PROF.MANA SRIYUDTHSAK,
Dr. Eng. 71 pp. ISBN 974-333-938-8

This thesis presents a fabrication of volatile organic compounds(VOCs) identification
system. The system consists of computer-controled vapor flow unit and gas sensors. The quartz
crystal microbalances(QCMs) were used as transducers. Inorganic materials SnO,, ZnO, PdCl,,
NiQ,, TiO,, C H Fe, WO,, SnCl, and CuO were used as sensing membrane for modifying the
QCMs. 5 VOCs such as acetone, methanol, ethanol, toluene, ammonia and de-ionized water were
used to investigate the identification performance.

Response characteristics of each sample were measured. Then only 4 sensors{ ZnO,

NiO,, WO, and SnCl, gas sensors ) were selected for identification process.

In the identification process, frequency change datas at 25, 50, 75, 100, 125, 150, 175,
200 and 225 seconds, after starting flow, from the response characteristic curves were used as
representative information. Two types of neural networks ; radial basis neural networks(RB-NNs)
and conventional back propagation neural networks(BP-NNs) were utilized.

It was found that the best discrimination condition for the above-mentioned VOCs was
obtained when using only 7 representative datas position at 50 , 75, 100 , 125, 150, 175 and 200.
And the accuracy of discrimination was about 90% by using the RB-NNs. This is better than the

using of the BP-NNs, which is obtained only 62% accuracy.
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5.2.3 Halafwwiia Zno
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Frequency change(Hz)
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5.2.4 ¥iamatia NiO,

NagBLTHBIVOIH I TAMH YA NiO, 1iraedagIit 5.20

NiO, df=3,695 Hz
flow sample 100 sec

20

b bypass 700 sec
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5.2.5 Wadanwila Tio,

WanouaNBIveIHITaMawila TiO, uansdegii 5.21
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5.2.6 Wlamawiia WO,

HaNBUAUBIVEINITaMmaTin WO, uanefagilfi 5.22

WO, df=2,083 Hz
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5.2.7 i iamaesiia ferrocene(C, H,,Fe)

@ o oY a [ a
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ferrocene df=1,623 Hz

flow sample 100 sec
bypass 700 sec

0 [
N
=
5 5
(o))
c
©
S acetone
5. -107
[&]
C
[
o
O 15 ethanol
LL

methanol "
DI water BT
-20 4
T T T T v T v T T T 1
-500 0 500 1000 1500 2000 2500 3000 3500 4000
Time(sec)

a v o oY =Y
E‘IJ‘IH 5.23 HARDUAUDIUBIN AN Y URA ferrocene

4 =1 1w o a i 1 @ ' v a T
ﬂ’lﬂ?‘ﬂﬁ 5.23 ﬂ%iﬁu?WW?fJﬂﬁv’lcﬁ%uﬂ ferocene ﬁ@Uﬁu@ﬁﬂ@ﬁqﬁﬁ')aﬂ'muﬁaz%uﬂllll

J 1Y o & [ o v o o a b
UANATRNUUINUN Gﬁﬂﬁ'ﬁﬂ‘ﬂmzﬂé}WUﬂaﬁﬂUW'D'}ﬂﬂ'lcﬁ‘]fu@ TiO,



5.2.8 rlafaasiia CuO

HAanDUAUBIURIH I IAMaila CuO anadagUf 5.24

CuO df=1,817 Hz
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5.2.9 Haiamawiia PAC],
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Frequency change(Hz)
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5.4 HANTIUANUEY

5.4.1 Wan1sLenes 19y RB-NN 9 mua SSE = 0.01 gnsouaad ldaua1sad 5.6

#15199 5.6 WaNSuenLEL 1ag RB-NN(SSE=0.01)

wlesirudnnugadeslunsionuss las RB-NN(SSE=0.01)
ﬁqmu?@a{f@;@ﬁ‘l%’ acetone | methanol | DIwater | ammonia | toluene | ethanol | ¥2u
1 46 61 76 0 92 | 38 | 52
3 46 62 23 15 | 92 | 53 | 50
5 76 76 84 76 | 100 | 92 | 84
7 92 76 84 100 | 100 | 92 | 91
9 84 76 84 92 | 100 | 100 | 89
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5.4.2 HANSLEALEL IR RB-NN o imua SSE = 10 a1usoudad laaiua1s19n 5.7

M13519% 5.7 wamsuenues Iag RB-NN(SSE= 107)
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9 95 9%/ I\ 92 [ 100 | 92 | 89
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5.4.3 NAMSLENLEE 1A8 BP-NN 11001%1a SSE = 0.01 aN150Laad Ma1ua15197 5.8

A15199 5.8 HamMsueniee lay BP-NN(SSE=0.01)

nlesimudanugndolumsusnio: Tas BP-NN(SSE=0.01)
§19a TN [ eone | methanol | Diwater | ammonia | toluene | etranol | 330
1 60 75 85 46 77 | 30 | 62
3 45 80 30 38 70 | 46 | 52
5 35 70 15 38 61 | 46 | 44
7 45 65 15 30 70 | 30 | 43
9 35 75 23 53 92 | 30 | 51
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