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Gas sensing property of polypyrrole and SnO, composite

Do-Yeon Kim, Joon-Boo Yu, Sung-Ok Son, and Jeung-Soo Huh'

Abstract

Conducting polymer (Polypyrrole) and Tin oxide (SnO,) composite films have been fabricated with layer-by-layer
technique. SnO, layer was screen-printed on ALO; substrate and then was dip-coated with polypyrrole (Ppy). The
microstructures of composite films were evaluated by a field emission scanning electron microscope (FE-SEM) and FT-
IR spectral analysis. The change in sensitivity to various VOCs was observed. The target VOCs were methanol, ethanol,
benzene and toluene. The sensitivities of the Ppy/SnO, sensor to benzene and toluene were very low at 1000 ppm (2.1 %,
1.5 %), while the sensitivities to methanol and ethanol was high (9 %, 11 %). It indicates that the sensors have selectivity

to alcoholic gases such as methanol and ethanol.
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Fig. 1. Schematic diagram of gas sampling system.
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Fig. 2. Schematic diagram of sensitivity measuring method.

R sen ref

Py
. _‘x__/lg

(b) Ppy/SnO,

N

s el 05 Vel BAU Wlsk 2AT
o] FeolH Ats SAHFAL, Y ZH L data
acquisition board(NI PCI -6031E), national Instrument,
USA(DAQ)E °|&-3t.2H, /i34 FE A Lab-
View softwareE £3] 24 H AYL Aoz ﬂ)\l-a‘]-
o:] A ol ﬂiﬂ.gg\qm A vOC 7h~2 = ek LE’
AehE, WA, EFAS 218519 3 Mass Flow Con-
trollerfMFC)E ©]-&-3t flowd 7k ) Al 2H&
A ZEt Tt 7k229] S5 Anotine WA 0.2 A4k
Aol 2P = 42(25°0), AT 7t2e A
A2E AHEEAT AESF L 4 ()2 ol &3 e,
Ry 7HS ) A x4 A goln, R E 7t FY
9] Aol

) x 100

S(%)= ( (1)

nE

3. &zt g%
3.1. FHEx
A&E Ppy, SnO,, Ppy/SnO, AlX 2He] F9 v
22 AAE0) A (FE-SEM)2.& #a3tdch 28 30
& = AF0] Ppy/Sn0O,%H Sn0,2He] FEH 4 9
Vu% 7] AT F AT ol Ppy™ BAA
B gl Yo MAS AXAA ahS FAsH7]| wji
| olaﬁg_ AAF] QIR E0] WA FAH Sn0,%}2) 7]
%‘H 2 g7 A0 R A7EE KT}, o] K&
gtz A3l Mes =4 Ppy/SnOzEUr
o] GRS A ET) 18 49 Ppy/SnO,
2 g Alzlol A} Ppyo] SnO,=He] 7l+°i 250
7} SnO, ¥ A Holg] AL 2 FHHUSS gelg ¢
12k,
9% g A E Dol sn0U<FES) i Ppy
o] SEMEA AR Tz Yotz 78

A
Fo

HJ“’

2

310

=
=

-4 o

7
5
2 b

SR NN 6’]—"‘
s =E

Y 3. Moo FHE
Fig. 3. Surface morphology of the layers.
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Fig. 4. Cross section of the layers.
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Fig. 6. The sensing properties to various VOCs: (a) methanol, (b) ethanol, (c) toluene, (d) benzene, 25 °C, 1000 ppm.
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