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Capacitive Humidity Sensors using lodine—doped
Polyphenylacetylene Thin Films
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Abstract - We report the results of a preliminary investigation on capacitive humidity sensors using iodine-doped

polyphenylacetylene(PPA) thin films. PPA was prepared from phenylacetylene(PA)

, chemically doped with iodine, and

characterized by DSC, 'H-NMR and FTIR spectra. The iodine-doped PPA sensors showed a sensitivity of 0.20pF/%RH, a
linearity of 3.8%FS, a negligible hysteresis, and a low temperature coefficients of 0.043~0.067pF/C over a wide range
of relative humidity. These results are expected to open up the possibility of iodine-doped PPA thin films as relative

humidity sensors.
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2.1 Polyphenylacetylene2| &4

polyphenylacetylene®] #4<& 2% 13 #o], carbon
disulfide(CS;) € "ol A phenylacetylene(PA)-S whakx) 23}
i, Lewis acid £v]2l aluminium chloride(AICL)& o] &3}
of ol FePez FASH
c=—cH —C——CH:AICl,

Cs,
+ AlCl, —»

—+C——=CH-}t

g 1 ¢ol2 ZEYol 23 PPA &4
Fig. 1 Synthesis of polyphenylacetylene by cationic
polymerization
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Abe el A4 Be7] &elM carbon disulfide 100ml=}
phenylacetylene 27mlE& E&23 FdM ETFEF F
aluminium chloride 05g& %7}3}0‘1 WA Z T v AR
Aol T wad fodoA, g F 308 H=st
AUEA Hagde B2 fdhoz st o 4
Bjol A 24A)17F ¥H8-A]Z) ¥ isobutanol® #HHF Htste A
HEE FAAZAG o HAAdd AYKES AFHAY oF
carbon disulfide®} isobutanol® Fatdl AHE F IF &
B oA 3% ol4 HEAFW HzZA FUuiH e PPAVL
Adojxch FA4E PPA 22=0)E =337 A
dichloromethane 30ml®l PPAZ 0.13g, lodine® 0.13g¥ %
o)A 24A]3F stirring"ﬂﬁ}. B oAAMe ARFAHAM M F
83 AL AF doln Yo PPA W FU3IA =ZH
&tE RAolth olF plad YAE o 4o & IF¥S
u|x7] W& 712717} 0.45um<! teflon membrane filter
£ A}£-3l9 jodine-doped PPA &g o 33tH T}

2.2 Polyphenylacetylene(PPA)2l X &24

e mRAe 38 Fz= NMR, IR, DSCldifferential
scanning calorimeter) & A8 2439t 18 2(a)b)e
'"H-NMR(Bruker®] AM-300 NMR spectrometer)& ©j-&3t
PPA A g9 ¥4 Aneltt £l CDCLE AHE3HH
3, tetramethylsilane(TMS)E W¥# ZEEAHEZ ot 1
oA 2 F yxo]l §=725ppm(ZH)N A HA7t HA
BExgo] dE RAeE Hol PPAVE §AHUSES &

A}
! B! u
ppm 7 6 5 4 3 2 1 0
(a)Phenylacetylene(monomer).
|
Ao Z 3 p 3 P

(b)Polyphenylacetylene(PPA)

a3 2 PA2F PPAS| 1H-NMR AHER
Fig. 2 1TH-NMR spectra of PA and PPA
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Fig. 3 DSC thermogram of PPA: heating rate=20C/min
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Fig. 5 FTIR spectrum of iodine~-doped PPA
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(b) Top view

O3 6 PPA HUEYHY SxHMe 7x
Fig. 6 Schematic of a PPA capacitive humidity
sensor structure
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Fig. 7 Capacitance vs. relative humidity(a) and
hysteresis(b) of undoped PPA thin fims
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