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Abstract

The copolymers with various composition of 4-vinylpyridine (4-VP) with n-butyl acrylate (n-BA) and
2-hydroxypropyl methacrylate (HPMA) were synthesized as a humidity sensitive material and
quaternized with 1,5-dibromopentane. Resistance versus relative humidity decreased with increase in the
content of n-BA in the copolymer. the introduction of HPMA increased the resistance of the humidity
sensor as well as enhanced the adherence to the alumina substrate. In the case of
4-VP/n-BA/HPMA=80/10.10, the hysteresis and temperature coefficient were *2%RH and -042~
-0.46%RH/T. The average resistance at 30%RH, 60%RH and 90%RH are 3.1 M2, 155 k@ and 7.9 k2,

respectively.
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Fig. 1. Schematic view of gold electrode on the

alumina substrate.

2.3 4-Vinylpyridine, n-butyl acrylate, 2-hydroxy
propyl methacrylate®| &% 3td &4
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Table 1. Results of Radical Copolymerizations of
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60C for 12 hr
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Fig. 2. Dependence of resistance on the relative
humidity and  hysteresis for the
cross-linked quaternized humidity sensor
(4-VP/n-BA/HPMA= 80/10/10) for (@)
absorption and (O) desorption at 25 T,
1 kHz and 1 V.
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Fig. 3. Dependence of impedance on the relative
humidity for the sensor: 4 -VP/n-BA/HPMA
=(l 80/10/10, (A) 80/2/0 and (@) 70/20/10.
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Fig. 4. Temperature dependence of 4-VP/n-BA/
HPMA=80/10/10 at (@ 15 C, (W) 25 C
and (A) 35 C.

4-VP/n-BA/HPMA=80/20/108] Z&<e A9 g
o] 2A FIe AL HAFH U ol AF
A4 94ZFAYU n-BASY F71E BE 4-VPY %ol #
Adtel AEFEH UEE Ziste] dushleE @4l
t} o]g} o] FANE FA3E n-BAY =YL A7)
Aade) Baa tiel e 549 ¥iE F 5 o

1EA ZETd EHE £2E 4% YEFYEL
e Al7|a o)l sjelg o]o] FEEE uehlA
Hled o] AL dukAEAd Asfd oA dEelves
Aol Figure 4914 %7} 71518 o] &9 o
27t Ftsld A#o] #AHE BHAFRJUC 15
25 18lx 35C AlelolM e Adig® o A3y 1
e dAE S T FY3A et AN
g2 29F3 ot 2% &4 AseE %RH/C=
[%RH(a)-%RH(A)/10 T == [26RH(A)%- RH(a"))/10
T HozRy 7 5 9don -040~-042%RH/CE
FEAMZS &8 A €% HAMY Yoy HAFYT

Resistance { )

20 3 4 S5 60 70 80 90
Relative Humidity (%)

ad 5 4-VP/n-BA/HPMA = 80/10/102 <ol
F= A9 (W) 10 kHz, (@) 1 kHz 2
g3 (A) 100 Hz (25 C, 1 V)M 9 F
B4 )&y

Fig. 5. The resistance dependence on the app-

lied frequency of (I 10 kHz, (@) 1
kHz and (&) 100 Hz for humidity
sensor obtained from 4-VP/n-BA/
HPMA = 80/10/10 at 25 C and 1 V.
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Fig. 7. Durability test of humidity sensor 4-VP/
n-BA/HPMA = 80/10/10 measured at (+)
50%RH and () 70%RH after soaking in
water at 25 T.
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