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Capacitive Humidity Sensor Using Polyphenol Resin
Kazuhiro Suzuki, Member (TO. PLAS CO., LTD.)

Capacitive humidity sensors using polyphenol resin (PPR) were fabricated. Then, the humidity
characteristics of PPR were compared with that of cellulose acetate butyrate (CAB).

It is reported by several researchers that CAB is suitable to a humidity sensitizer of the capacitive
humidity sensor.

Relative humidity (RH) vs. capacitance (C) curves are almost linear for PPR 72 (phenylene
content of 72%), and are non-linear for CAB and PPR 66 (phenylene content of 66%). For all
materials, temperature coefficient of C-RH curve is less than 1%/°C. Especially the temperature
coefficient is negligibly small for PPR 66. Hysteresis width against humidity cycles are 0.5%, 1.5%,
3% and 2% at maximum in RH equivalent for PPR 72, PPR 66, CAB 38 (butyryl content of 38%)
and CAB 50 (butyryl content of 50%), respectively. The response duration time against humidity
change is short enough at a relatively low humidity range for all materials. However, it takes 4 min,
4 min, 33 min and 28 min for —1% response in RH equivalent by increasing humidity from RH of
81.2% to RH of 90.7% for PPR 72, PPR 66, CAB 38 and CAB 50, respectively. The humidity
sensors of PPR 72 and PPR 66 work stable in 3% accuracy after kept in 90% RH of 80°C for 100

days. Furthermore, the sensors of PPR 66 can be used even after kept in 150°C for 100 days.
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Tablel. RH-C characteristics.

CAB 38 CAB50 PPR 72 PPR 66
Cos.4 -30¢c 1.282 Y177 1.079 1.197
BAER7 YA (%)* 3.0 2.0 ~0.5 1.5
BRRERE (%/°C)* 0.08 0.1 =0.1 ~0.5
E#E»50FH (%)* +5.0 +4.5 +1.0 +3.0
FERER (H) 2x10° 2x108 2x10°8 4x10°
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Table 2. Time response against humidity change.

(B4 : 53)
B EXt CAB 38 CAB 50 PPR 72 PPR 66 ABRWY
10.7-21.2% <1 <1 <1 L 0.81*
21.2-10.7% <1 <1 <1 <1 0.81*
81.2<90.7% 33 28 4 4 0:797%
90.7-81.2% 9 6 12 6 0.77*
10.7-90.7% 35 25 12 10 1.50*
90.7<10.7% 6 10 4 7 1.50*
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Table 3.

temperature and humidity ambients.
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Irreversible change of RH-C characteristics due to exposure to verious
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