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Sensing characteristics of polyaniline sensor coated with porous PVDF
layers to methanol gas under various humidity conditions

Cheol Beom Lim, Sung Ok Sohn, and Jeung Soo Huh'

Abstract

Hydrophobic polymer [ex. Poly(vinylidenfluoride)] layer was coated on polyaniline (PANi) sensor to reduce the
contamination humidity. The differences in sensitivity to methanol gas detection in various humidity condition between
pure-PANI sensor and sensor coated with poly(vinylidenfluoride) polymer (PVDF) (coated-PANi sensor) were investigated.
Considering the relation between the density of pore, which was coated on the layer of the PANI sensor, and sensitivity
was investigated. To fabricate the porous PVDF layer on PANi sensor, poly(vinylalcohol) (PVA), which is water-soluble
polymer, was used. Coated-PANi sensor was less affected by humidity compared with pure-PANi sensor. And higher

density of pore on PVDF layer led to higher sensitivity.
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2.1. PANj dIM X[Zt

PANi AM = 838 8 o) A=Yt ¢4
e A7)0 B o8] AtslEo] o] gt
a1 Mol A2 T B4 dsert A &
Y =HoE HFsly] Y3lA 80°CE F7/3)
A AstE GFAE AT FHE 0.23 mol
2] aniline(ANi) ¥+ A|(98 %, Aldrich, USA)% B =
Al LEA HAEA L Foldhes 9L e =HE
24 0.12mol®] dodecyl benzensurfonic acid(DBSA,
Kanto Chemical Co. Inc., Japan), T2 & 4k5}o]] <
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54 EER

3 R e AHAYU FHo] oJUEE 3)F
£ AEA =M 0.06 mol©] ammonium peroxodisulfate
(APS, Kanto Chemical Co. Inc., Japan)E 600 mi®] &
Faoll =2 F 0°ColA AREsIH T o] EA o
PANi emulsion &4 g A7 & 53l o Z3lHA]
Hers 4 FHFE oIE 84S S5 AHsi] &
& FEIINT. FEH BE2 25°C AR A
12717} o] A2 AlA $73 F718AE AAS &
gz} ApE B sle] m)AH 3k -2 A} o] A
Ao}zl PANI £ 0.1 g3} DBSA 02 g2 5mi 2] chio-
roform(Kanto Chemical Co. Inc., Japan)oll =¢]4] PANi
L9 Azl o] Sollof vl Heje] WMgHFo]
FAE GFu)y 7| BE- dipping WHOZ A4S
4% F A FYr)olA 70°C, 613 o1 Az 7,
W2 A A3l AE3E ol E Al AL A
70 °Col| A 2A17F o)A Azt AXE Az o
HHE 9l Dipping WHOZ AWM E A ZbslH A ete] =
A7} DGR A sedl R e FA7 FAY 2
T2 g 7120 tid s 7hAsA "ol

2.2. PVDF 9j0| 2EEl PANi MM X&)

3 13 7Eo] 3714 7<) PVDF 48 pure-PANi
A 2l spin-coating HEZ Z ¥t} o] FA Al
29 coated-PANI MM S AR 348 AX ZH50
2X7F 2t A A HT ©] #8-E& B3| PVDF ZH
ok o) 84 TR PAVIE Hohte) 73S ¥

AN 7, 712 D7) B A 71K] coated-PANi AlA]-

E 1. PVDF Zg g9 =4
Table 1. Concentration of PVDF coating solution

Sample PVDF (g) PVA (g) DMSO (g)
1 0.3 - 3.0
2 0.3 0.002 3.0
3 0.3 0.01 3.0
Pt electrode
£
£
=
Alumina
[ Alumina
7.5 mm

2 1. Coted-PANi A1A9] FA %
Fig. 1. Schematic of coated-PANI sensoor.
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Y 2. REA Y 2R
Fig. 2. Schematic diagram- of sensitivity measuring
method of conducting polymer sensors.
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2.3. 53 A2H

Az A weE B 7kl tiE 854S
Rl Hgltt. o] S4L 17 29} o] AlMet 3L
AATE AEE Adste el 05V A A4S
o1718l 2 A ake] oFgtolla AYS 2AsId L, A
4 =38 DAQ(data acquisition) boardE ©] &3} .2
o, 7}Q1-& AFEINA Lab view softiwareZ 3 =%
g AGE Aoz slste] w4 7155 Al
J

S(%) = (Ry— Ro)/Ryx 100 (1)

g 7kaE AR AAE] AsiMe, 4%
o] tE-&-2 bubblingste] 71402 MR & F=
4L 3 B4t AAME FFok Aot HEEe
54 2=olX 54 23e714E 27] &l bub-
blingZ W &2 F2E o|&st] Aos 2=AE
sjof gtk Afelo] Tta2e W 7 Ah vks
S AR, Y ¥ 2A7I(MFOE ©l8-3H
A ()% 2] ABeA S 28l TES Ao
sttt F71 AAES 91314 Anotine A2 GE 2)0]
AR&H AT

Bubble gas flow _
Carrier gas flow

Vapore pressure
(Working pressure—Vapore pressure)

—206 ~



U4 PVDFPtol S8 Polyaniline A4 9] ©hFdt 229719 vgtg 7k2of tig 7654 55

H 2. vk 7hast #5718 R mE S

v

Table 2. Methanol gas and water vaopre partial depending on each ambient temperature

log;oP = A - BAT + C) (P": mmHg, T: °C)

Substance Formula Range (°C) A B C
Methyl alcohol CH,O -20 ~ 140 7.87863 1473.11 230.0
0 ~ 60 8.10765 1750.286 235.0
Water H,O
60 ~ 150 7.96681 1668.21 228.0
[1]] -

J% 3. Coated-PANi MA1o] EHTFZ: (a) 4 F 124, (b)
AE 25H, (o) ME 332H
Fig. 3. The Surface morphologies of coated-PANI sensor:
(a) coated sample 1, (b) coated sample 2, (c)
coated sample 3.
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8 4. #Ek2 1000 ppmollAl coated-PANi 41419} pure-
PANi AlMe] 754 (a) A& 12H, b) AE
278, (¢) ¥Z 338, (d) pure-PANi.

Fig. 4. Sensing characteristic of coated-PANi and pure-
PANi sensor, 1000 ppm methanol gas: (a) coated
sample 1, (b) coated sample 2, (c) coated sample
3, (d) pure-PANi.

HF3hA coated-PANi AIXE F7 ollA] HAE o
PVAZ} Z/4E Fol vola] W 752 FAA7
7] wEo|t}, webr PVDF ZE-&9 W9 PVAY 55
7t ESSE, B O B 7138 gA5A Eoh
Coated-PANi 4lA 2] 714 & ©H-2 pure-PANI 4
Aol i3} =7t vitke Zloitt. ol g Axr} viet
U ol PVDF ZE o] We-g 7129} PANi 7
Ao 2eo] Fa2 Aghely] wEoltt. oj2 g EAA
£ MAB7 8 2 3(b), ()9 7ol coated-PANI
Ao 7 g THEAT} Coated-PANi AlA] EHHo) 7]
Fo] THEAH, PANi 793 A FH o2 vedd
g e wEE 7kl FU1sb, wEbA coated-PANI
Ax el 7zt F7F & Aeojgt 7|d gt 28 4% A
Z ohE 71FUEE 7} coated-PANi AlA] 9] =4 o)
& 7k 1000 ppmel] DS Z=E BoETh 28 4
(@M 28 4(c)2 Z<+E PVDF ZH e 7| FUE
= F81 29 4d)= pure-PANI Al 2] Aztolt), ¥
£ coated-PANi A 3o 7]Fo] FAHETRE pure-
PANi AAol 813 7= @btk 23y a8 4(c)9)
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Methanol gas + Humidity condition
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A 7HEA
Fig. 5. Methanol gas Sensing characteristic of coated-
PANi and pure-PANi sensor at 1000 ppm methanol
under various humidity conditions (RH = 0 %~20 %)).
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Fig. 6. Sensitivity change ratio of coated-PANi and pure-
PANI sensor, under humidity conditions.
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Fig. 7. Response behavior of PANi sensors upon injection or removal of methanol 1000 ppm (a) coated-PANi sensor and

(b) PANI sensor.
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