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Humidity Sensitive Properties of Humidity Sensor Using Quaternized
Cross—linked Copolymers of 4-Vinylpyridine
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Abstract

Thé 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~
-046%RH/TC. The average resistance at 30%RH, 60%RH and 90%RH are 3.1 MR, 155 k@ and 7.9 k&,

respectively.
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4-Vinylpyridine (4-VP)& calcium hydrided] A
FEE AAYS F AF FFHIA ALEI}HeH
n-butyl acrylate (n-BA, Aldrich Chem. Co.),

Y 3

2-hydroxypropyl methacrylate (HPMA)< 5%

A AA D™ (Aldrich Chem. Co)s F3AIZ] ¥
molecular sieve (4 A)oll ©7F & F Al&5Hch
Fell AFE3 vl wlAl e Hg &4 IN-NaOH,
Z542 AH8 2, calcium chloride® 1 22 8
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&= FFE ARESHEl. 1,5-dibromopentane
(Aldrich Chem. Co.)2 ©] o] A=A & Ak
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AT, NMR ~®E#%2 Varian Gemini-2000
S AlEEtEmer IR 2¥9E-R 2 Midac 2000 £37]

303

A7 AA N 288 =84 Vol. 14, No. 4, April 2001.
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(0.1 Q~20 MR)= Booton Model 51108 AF&3t% o},
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x5.08%0.635 mm) Y Figure 13 Zo] bited7}

5 mm 7tAe] W4 B A& Hdax
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£ Au, soldering pad H%& Ag-Pd@Ee A&
gth M= 3-bromopropy! trimethoxysilaneo 2
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— |
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Au electrode 4.

Over coat —— g

Ag -Pd —————m

Lead wire

2 1. @Rny JRdY FAFY BAE
Fig. 1. Schematic view of gold electrode on the

alumina substrate,

2.3 4-Vinylpyridine, n-butyl acrylate, 2-hydroxy
propyl methacrylate?] 25 8HA &4
(4-VP, 893 g, 80 mmol),
n-butyl acrylate (n-BA, 1. 24 g, 10 mmol),
2-hydroxypropyl methacrylate (HPMA, 144 g, 10
mmol), 7MAlAl 2 @, ‘-azobisisobutyronitrile
(0.064 g, 0.4 mmol)S benzene (20 mL)oll £33t
F3 @2 ¥, Freeze-Thaw Wl st 7+
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Table 1. Results of Radical Copolymerizations of
4-VP, n-BA and HPMA with AIBN at
60C for 12 hr

Yield
Copolymer | 4-VP |n-BA | HPMA | 7 im
(%)
1 80 10 10 0.61 9%
80 20 0 047 | 92
3 70 20 10 052 | 91
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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 () 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 -VF/n-BA/HPMA
=(lD 80/10/10, (A) 80/20/0 and (@) 70/20/10.
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