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=8 1A AddE FEAME AZSE] 181 [2— [ (methacryloyloxy) ethyl] dimethyl]l propylammonium
bromide MEPAB), [2— [ (methacryloyloxy) ethyl] —2—hydroxyethyl] dimethylammonium bromide (MEHDAB),
n—butyl methylacrylate BMA), 2—hydroxyethyl methylacrylate HEMA) ¢} styrene®] ¥53A1S A6
th 4714 F79 33 EAE 5 MEPAB/styrene/MEHDAB, MEHDAB/BMA/HEMA, MEPAB/BMA/
MEHDAB Z12]3 MEPAB/styrene/HEMA-S &5u]L} 71t QI3 Ag/Pd A= flef| blocked—isocyanate 7}
AR 7HAA XSRS ), vl £ UGS BTty FEAIX S AdisEel dist Tl o, =5
OJEA, sIzHlgAlL, SRS R Tlal S 71tk MEPAB/BMA/MEHDAB=3/6/1 353A1¢] 7%,
30~90%RH WA 2.9 MQellA 1.8 4 kQ2] AS HolFlom £2 247} w2 3| A HIZAIAE Ko
T3t

Abstract :
[2—[(methacryloyloxy) ethyll dimethyl]l propylammonium bromide (MEPAB), [2— [(methacryloyloxy)
ethyl] —2—hydroxyethyll dimethylammonium bromide (MEHDAB), n—butyl methylacrylate (MBA), 2—
hydroxyethyl methylacrylate (HEMA) and styrene. Four kinds of copolymers, ie, MEPAB/styrene/
MEHDAB, MEHDAB/BMA/HEMA, MEPAB/BMA/MEHDAB, and MEPAB/styrene/HEMA crosslinked
with blocked—isocyanate on the Ag/Pd electrode/alumina substrate showed good durability at high

The resistive—type polymeric humidity sensors were prepared from the copolymers of

humidities. The various electrical properties such as frequency dependency, temperature dependency,
hysteresis, response time and water durability were examined. In the case of copolymer MEPAB/
BMA/MEHDAB=3/6/1, the resistance was varied from 2.9 MQ to 1.84 kQ at 25 T in the range of 30

STMM() : 32 25|

~90%RH and this copolymers showed a good linearity and low hysteresis.

Keywords : humidity sensor, 3—component copolymers, ammonium salt, isocyanate crosslinker.
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Aot & 7171, 3HEA S fdel AFEEE 2— (dimethyl—
amino) ethyl methacrylate DAEMA, Aldrich Chem. Co.), 2—
bromoethanol (Aldrich Chem. Co.)& A glo] AM&313iT) [[2—
(methacryloyloxy) ethyll dimethyl] propylammonium bromide
(MEPAB) 2} [[2— (methacryloyloxy) ethyl] —2—hydroxyethyl]
dimethylammonium bromide MEHDAB) & %310 ®.19 =3P
o] w2hx] DAEMAS®} 1—bromopropane 5= 2—bromoethanol ¥}
42143} REgof] 2lato] 22t Fdaisith. FMNAIR 20 aa=-
azobisisobutyronitrile (AIBN, Junsei. Co.)<> methanol®] #12
Adto] ARE3ITE n—Butyl methylacrylate BMA), styrene, 2—
hydroxyethyl methacrylate HHEMA, Aldrich Chem. Co.) &
inhibitor removal column(Aldrich Chem. Co.) = %3l gl
AE AATE & ARSI TR 2—methoxyethanol (FAKF
) 7} ethyl ether (5412EE) | ethyl acetate (G4 = calcium
hydride® zx3t & F/sto] ARSIt S53A9] 7lue
Asahi—KaseirF] blocked—isocyanate 7FAl(MF—K60X, Du—
ranate) & ARE3SISITE

AR 2291 A=71388 LFHLH(96%, Nikko Japan, 0.635
t, 27 X27) & ARl oM d=2 Ag/Pd #lo]2~E(Con Coat DS—
9075D, Ag 78.0%£2.0%, Pd 5%, tIF-AAAEAD & AHE-3F3ITE
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AEoldjel] ARE-E 2T E (BloomsburyAl, MC810—-C) & A}
L3Ik Ao W FEAM AT d-ed52(TH-
NFM-L, —20~100 C, 5~98%RH/20 C, Jeio TechAb 1]aL
LCR—meter (EDC—-1630, 0.001 Q~99 MQ, ED Lab) & A3}
o] 54313t
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2ollA 301t HA|sle] FEslekal 120 CeollA] 1AIRE 30 &<t
AZAZ] F 850 TCollA 102 53t 2/3313ick Ag/Pd =] <1
A 7]l Ag/Pd soldering padE 23] Q12j3F & 850 CollA]
10 B2t 28It mixeto 2 guds Fagion 845,08
mm O = Adsto] A FEAA A=E ASEich

ZEM 25|19 MIZE. 2—Methoxyethanol(16.8 g) ol 754
A MEPAB(5.6 g, 0.02 mol), 7t w9l MEHDAB
(1.13 g, 4.0 mmol), 25 T=AlIQ1 AE]#(1.68 g, 16 mmoD) =
AUz gafistaieh ZiAAl AIBN(1 mol%) & &8li3t tha o]4
NS Z5l AlZol] Wil freeze—thaw 7131 WS S3l0 7|A1E
AAF 3 W] 60 Colld 24417F B¢t F3-S Aaga3ic) A
AE EEIE-S 2—methoxyethanol (20 g) & 3|XA1A ethyl
acetate®] AR5} A3tk MEHDAB/BMA/HEMA, MEPAB/
BMA/MEHDAB, 12]3. MEPAB/styrene/HEMA$} 740] whagA]
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H|E Table 19 YERNSICE
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4 F=A|(1 22 2—methoxyethanol (6.72 g) ol €35+ Th
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Table 1. The Composition Three Component Copolymers
Containing Quaternized Ammonium Salts

Monomer MEPAB Styrene BMA HEMA MEHDAB Yield
copolymer (mol%) (mol%) (mol%) (mol%) (mol%) (%)

MSM1 50 40 - - 10 87
MSM2 40 50 - - 10 89
MSM3 30 60 - - 10 79
MBH1 50 - 40 10 - 83
MBH2 40 - 50 10 - 84
MBH3 30 - 60 10 - 86
MBM1 50 - 40 - 10 78
MBM2 40 - 50 - 10 87
MBM3 30 - 60 - 10 82
MSH1 50 - - 10 - 85
MSHZ 40 - - 10 - 87
MSH3 30 - - 10 - 79
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Figure 1. The illustration of electrode of resistive—type humidity
sensor.
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Figure 2. Dependence of resistance on the relative humidity for
the humidity sensor using MEPAB/styrene/MEHDAB and MEPAB/
styrene/HEMA at 1 kHz at 25 C.
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Figure 3. Dependence of resistance on the relative humidity for
the humidity sensor using MEPAB/BMA/HEMA and MEPAB/
BMA/MEHDAB at 1 kHz at 25 C.
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Table 2. Hysteresis Characteristics of the Humidity Sensors
Containing Quaternized Ammonium Salts

%RH Absorption (kQ) Desorption (kQQ)
Copolymer 50 60 70 50 60 70
MSM1 250 95 33 191 71 32 35
MSM2 300 110 40 260 90 43 2
MSM3 350 130 50 310 123 21 09
MBH1 400 85 27 290 61 21 2.3
MBH2 600 110 40 500 93 33 1.2
MBH3 700 130 45 650 110 41 1
MBM1 23 6 2.3 19 5.1 2 14
MBM2 412 11.8 448 39 10 41 1.2
MBM3  66.7 17.9 6.40 62 16 6.1 0.9
MSH1 450 180 70 370 150 55 2
MSH2 580 230 90 490 190 78 0.9
MSH3 700 300 130 650 270 120 2
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Figure 4. Hysteresis characteristics of the sensors obtained
from MEPAB/BMA/MEHDARB copolymers.
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Figure 6. The resistance dependence of the humidity sensor on
the applied frequency of (lD) 0.1 kHz, (@) 1 kHz, and (&) 10
kHz (MEPAB/BMA/MEHDAB=23/6/1) and ((J) 0.1 kHz, (O) 1
kHz, and (A) 10 kHz (MEPAB/BMA/HEMA=5/4/1) at 25 C
and 1 V.
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Figure 7. The resistance dependence on relative humidity of
humidity sensor obtained from (MEPAB/BMA/MEHDAB=3/6/1
at () 15 C, (@) 25 C,and (A) 35 C at 1 kHzand 1 V.
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Figure 8. Response time of the humidity sensor obtained from
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tion process at 25 C.
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