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2 ¢ FHE £Yo] 48 2 ¥A B2AAME poly(l-vinylpyrrolidone-co-acrylic acid) (PVP-
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ABSTRACT: Carbon-dispersed polymeric dew sensor was prepared from poly(1-

vinylpyrrolidone-co-acrylic acid) and hydroxypropy! cellulose, followed by the thermal cross- -
linking reaction. The humidity-sensitive membranes were fabricated on the carbon/alumina

electrode by microsiringe injection. It was found that the impedance of humidity-sensitive

membrane changed with a concentration of carbon, ratio of PVP-AA to HPC, and thickness
of humid membrane. In the case of polymeric membrane composed of PVP-AA/HPC=1/1

and 85 wt% of carbon black, the impeaance showed + 10k within 80%RH and increased

sharply above 85%RH. From this results, the carbon-dispersed dew sensor might be used as
an on/off switching system at dew point. In addition, the hysteresis, temperature dependence

and frequency dependence were measured and estimated as a dew sensor.

Keywords: dew sensor, carbon-dispersed humid membrane, hydroxypropyl cellulose, poly(I-

vinylpyrrolidone-co-acrylic acid).
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Figure 1. Schematic diagram of dew sensor.

gFo] 5% A NFFo 2 AHgsglen, hydroxy-
propyl cellulose (Aldrich Chem. Co.)& ¥x}8ko)
3700001 72& AHStAT. 8oz AMgd B2 @
ol 24§ AMg-atgct. AL Fig. 1914 Jehd v}
s} Zo] Az FHEE LFolY JlEd | | 2G
o2 43 AT F A48l ALREIYT. AEEA
Z 3 AME-E & #FZE Osaka Tabai ESPEC
Corp. model PL-2G& AMg-d9omn, KDK kec-
594B LCR meterg& o|&3te] UMUAE 25y
t}.
& ®M=. vlo]# (500 mL) 4 poly(1-vinyl-
pyrrolidone- co-acrylic acid) (1g)3 hydroxy-
propyl cellulose (1 g)E& & o]&4 (198 g)ol £
3tk 9 Sdell A=A 12 (2g)8 ¥kt =
W3t & homogenizer& o]£3le] 5000 RPMojA
7 A8 TS BN £ J1EE AASY
HE A=A shdo] 24t HF 74898 I
Table 1949} o] ZEehe T4 § n¥ A}
vl AEA JHEY] & Y A 7HA vl&9
ZEEAE A Yoz Azsgy.
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Table 1. Various Composition of Humid Mem-
branes for the Carbon-Dispersed Dew Sensor

amount of
fabrication(uL)

) composition  carbon black
SaMPe apyPAA:HPC  (wi%)

1 1/1 70 4,10
2 1/1 85 4,10
3 1/1 100 4,10
4 2/1 70 4,10
5 2/1 85 4,10
6 2/1 100 4,10

¢ PVP-AA : poly(1-vinylpyrrolidone-co-acrylic acid), HPC:
hydoxypropyl cellulose.
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Scheme 1. Preparation of humid membrane.
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Table 2. The Results of Relative Humidity Dependence
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g FAEE TEA F hydroxypropyl cellulose
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Fig. 4d|ME X3 ©}& ZF&55Ae] Wsls &
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of Impedance for the Carbon-Dispersed Dew Sen-

s0rs
sample 1 2 4 5 (]

. amount (uL) 10 4 0 4 0 4 10 4 0 4 10
35 %RH 1822 341 662 172 48 087 87 212 888 098 359 076
45 %RH 186 346 677 173 494 089 88 216 910 099 368 074
55 %RH 196 367 715 183 517 093 930 226 062 104 385 076
65 %RH 212 398 775 198 555 100 101 246 1059 111 414 0815
75 %RH 248 471 804 235 620 115 117 292 124 129 471 09
80 %RH 284 536 104 269 703 131 133 339 144 149 519 102
85 %RH 398 725 139 358 863 165 171 438 189 193 615 1923
90 %RH 835 145 287 715 137 279 285 75 321 321 864 179
95 %RH 1184 208 799 186 736 161 368 301 388 135 263 54

Carbon-dispersed dew sensors.
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Figure 2. Dependence of impedance on the relative
humidity for the dew sensors obtained from PVP-AA/
HPC=1/1 at a concentration of (H) 70, (@) 85 and
(A) 100 wt% of carbon black (4 L) at 25, 1 kHz
and1V.
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Figure 3. Dependence of impedance on the relative
humidity for the dew sensors obtained from PVP-AA/
HPC=(M) 1/1 and (@) 2/1 at 25°C, 1 kHzand 1 V.
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Figure 4. Dependence of impedance on the relative
humidity for the dew sensors coated with (M) 4 «L
and (@) 10 #L of carbon-dispersed solution on the
electrode at 25 C, 1 kHzand 1 V.
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Figure 5. The hysteresis of impedance for the dew

sensors prepared from PVP-AA/HPC=1/1 and coated

with 4 uL of 85 wt% of carbon-dispersed solution be-

tween (M) absorption and (@) desorption at 25 C,

1kHzand 1 V.
&35k, Fig. 5914 sl aHgA 2 AFHL +3%
RH ollz2 4% 54& BRoFgon £§ ZE
Al&o sl +5%RH oJli2 vim® ¢zaA et
won Zg8de] =X Wsle] wjE SYHY W
st HolA gtk 2y AxA e =7t
7ML S slzdHEaE Zasigen PVP-AA
o] gFo] F7HEIAL dE 2 YNAE FasY
o szElgAlas ZE SEAMA 7HE 7]8o]
T 5459 vz B A7 Az F2 MA
AME B&3 $&APe £xxt0], EERIS}Y F
22% 283 nFM BRI HHH F2H Ao
A g4 A gl 2HEG. F FHl
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Figure 6. The impedance dependence of the applied
frequency of ( 1) 1kHz and (@) 120 Hz for the dew
sensor prepared from PVP-AA/HPC=1/1 and coated
with 4 gL of 85 wt% of carbon-dispersed solution at
25C and 1 V.
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Relative humidity (% RH)

Figure 7. The impedance dependence of the temper-
ature of (H) 15T, (@) 25°C and (A) 35T for the
dew sensor prepared from PVP-AA/HPC=1/1 and
coated with 4 L of 85 wt% of carbon-dispersed solu-
tionat25C and 1 V.
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