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Abstract: New polyelectrolytes derived from ionene—containing photocurable reactive oligomer (PIDM)
were prepared for water—resistant humidity —sensitive membranes. The mixture of PIDM, hexa—
methylene dimethacrylate (HDM), pentaerythritol triacrylate dimer (SP1013), and photoinitiator was
simultaneously coated on the sensor electrode with photoinitiated radical polymerization. The
pretreatment of the substrates with vinyl—type silane—coupling reagent was performed for improving
the water durability and stability of the sensors at high temperature and humidity. When the resistance
dependences on the relative humidity of the crosslinked PIDMs were measured, it was found that the
resistance varied three orders of magnitude between 20 and 90%RH, which was required for the
humidity sensor operating at ambient humidity. Their hysteresis, temperature dependence, response
time, water durability, and high temperature/humidity stabilities were measured and evaluated as a
humidity —sensing membrane.
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Figure 1. Schematic view of humidity sensor electrode.
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FT-IR(KBr, cm™") 3010 (alkenic C—H), 2920 (aliphatic C—
H), 1720—1740(br, s, C=0), 1680(C=C), 1235—-1100(C—N,
C-0). 'HNMR(CDCl3) 8 5.3, 5.7 (2 s, 4H, CHp=C-), 3.9(m,
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Table 1. Components of Humidity-Sensitive Electrolyte Solution
and Their Physical Properties

Entry SP1013 Darocure DMSO/
PIDM
No. M @ 1173 2-roH
1 5 5 0.5 0.5 90
2 6 4 0.5 0.5 90
3 7 4 0.5 0.5 90
PIDM/HDM ;
1081 —a— 50/50 .
—e— 40/60
: —A—70/30
a L - -G - 40/60 (silane untreated)
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Figure 2. Dependence of resistance on the relative humidity
for the humidity sensors obtained from PIDM/HDM= (M) 70/
30; (@, O) 60/40; (a) 50/50 at 25 C, 1kHz and 1 V.
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Figure 3. Dependence of resistance on the relative humidity
for the humidity sensor obtained from PIDM/HDM=60/40 on

the (M, (D) untreated and (@, O) silane treated electrode before
and after soaking to water for 120 h.
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Figure 8. The resistance dependence on the applied frequency
of () 100 Hz; (@) 1 kHz; (&) 10 kHz for the humidity sensor
obtained from PIDM/HDM=60/40 at 25 T and 1 V.
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