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EE ! AYY FEANE AZS] Y98k [2— [(methacryloyloxy) ethyl] dimethyl] propylammonium bromide
(MEPAB), [2— [(methacryloyloxy)ethyl] —2—hydroxyethyll dimethylammonium bromide MEHDAB), 2—
[ (methacryloyloxy) ethyl] trimethylammonium chloride METAC,) Z12]al n—butyl methylacrylate (BMA) 2]
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Abstract :
[ (methacryloyloxy) ethyl] dimethyl] propylammonium bromide (MEPAB), [2— [(methacryloyloxy)ethyl] —

The resistive—type humidity sensors were prepared from the copolymers of [2—

2—hydroxyethyl] dimethylammonium bromide (MEHDAB), 2— [ (methacryloyloxy) ethyl] trimethylammonium
chloride (METAC,) and n—butyl methylacrylate (MBA). Four component copolymers MEPAB/BMA/
MEHDAB/METAC=4/4/1/1, 3/5/1/1, 2/6/1/1, 1/7/1/1 crosslinked with blocked—isocyanate on Ag/Pd
electrode/alumina substrate showed a good durability at high humidities. The various electrical properties
such as frequency dependency, temperature dependency, hysteresis, response time and water durability
were examined. In the case of copolymer composed of MEPAB/BMA/MEHDAB/METAC=2/6/1/1, the
resistance varied from 1.4 MQ to 2.9 kQ at 25 T in the range of 30~90 %RH and this copolymers
showed a good linearity and low hysteresis.

Keywords : resistive humidity sensor, 4—component copolymer, ammonium salt, isocyanate crosslinker.
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A2k gl 717]. [[2— (Methacryloyloxy) ethyl] dimethyl] propyl—
ammonium bromide (MEPAB) £} [ [2— (methacryloyloxy) ethyl] —
2—hydroxyethyl] dimethylammonium bromide MEHDAB) = &
Fof| By ®hHe webd DAEMAS} 1—bromopropane H+
2—bromoethanol@} 43} 443} wEgoll 2Jste] 22 EAds1aict.
2— [ (methacryloyloxy) ethyl] trimethylammonium chloride
(METAC, Aldrich Chem. Co., 75 wt% 29 & acetone°l] 3
XA 8 FER I T ARESIITE SENAAIR o,/ —azo—
bisisobutyronitrile (AIBN, Junsei. Co.)< methanolel] #274s}k
o] ARE3FATE n—Butyl methylacrylate BMA, Aldrich Chem.
Co.)<Z inhibitor removal column (Aldrich Chem. Co.) < &3l &
3 JAAE AAS 5 ARESIITE 2—Methoxyethanol (GA4FF
&), ethyl ether (§AFE) | ethyl acetate (5AFFE) &= calcium
hydride® %3 § FFate] ARGSISith S5 3AS] 7hie
Asahi—Kasei*F2] blocked—isocyanate 7 1A (MF—K60X, Dura—
nate) & AR-3IITH

A=Az 2290 A=718 LFnLH(96%, Nikko Japan, 0.635

t, 2"x 2" 5 ARSI 0 H=e Ag/Pd Ho]A~E (Con Coat DS—
9075D, Ag 78.012.0%, Pd 5%, tIFHAAEAD & 28813 T)
A= AT ZHE (Bloomsbury, NJ, USAAL, MC810-C
Thick Film Printer) & AF&-3lth sl uhe 552414 9
Agke kg2 (TH-NFM-L, —20~100 C, 5~98 %RH/20 C,
Jeio TechAP 12]3 LCR—meter (EDC—1630, 0.001 Q~99 MO,
ED Lab) & AHg-ste] S48t

HMIMIZE. 8.4X5.08 mmOZ At thad LFn) 7ol A
AXHEE AME3I] Ag/Pd pastes 2T W o]g3fo] Hlo|E
71 5 el 3 41 Ag/Pd A=E AT Ax 212 A
2ol 307t WAJsle] Feslekal 120 CTeollA] 1AIRE 308 &<t
AZAIZ F- 850 CollA 1032 &t 2733130tk Ag/Pd A=l <1
% 73] Ag/Pd soldering padE 23] Q123 & 850 CeollA
103 BRF &73s9ltt. viAgte = glE=xs Faleto] A38 %
AN A= ALt

ZEM BFEHC] HZE. 2—Methoxyethanol (20.0 g) ol 75
A @A MEPAB(G.6 g, 20 mmol), METAC(1.04 g, 5 mmol),
MEHDAB(1.41 g, 5 mmol) 2} BMA(2.84 g, 20 mmol) 2 =}
2 galsisick ZIAAl AIBN(1 mol%) & $3is U o] 91
Z5 PZe) Yl freeze—thaw WHOE D7EAsslo] A4S A
AgE & wigste] 60 TollA 2417F 5t F3-& stk 4
AE ZFEIELS 2—methoxyethanol (20 g) & 34181 ethyl
acetate®ll AFAAZTE 39 353A BMA/MEHDAB/METAC=
6/1/3, 7/1/2, 8/1/1 ¥ 4¢1 ¥5%A MEPAB/BMA/MEHDAB/
METAC=4/4/1/1, 3/5/1/1, 2/6/1/1 128]a 1/7/1/1% H]:$t
W o Azl o] 2AHE Table 1] HERASIT

ZEo| = 9 JjwsHkE, MEPAB/BMA/MEHDAB/METAC
9] 49 =41 905 2—methoxyethanol (5.82 g) ol 2813153
t}. o]hAlo|o|E 7t AlE N, N—dimethylformamide®l] 233}
o] 10% &d-& Az o] §94(3.28 @)= HFste] Al
gllof] H7kste] 10 wt%2] Fds Az=skiek. A1 1el 20074
AFE SobA FEdel At A=2lel Zxsta A=9]
HE FABIe] A el Y2 ths 40 CellA 1AIRE Ax3I3
] 100 CollA 2A1%F B1F Aeke-& Hasto] 7tushe s
tol =38 FRAE ARsISItE oy HlEe] ZARE 7=

L

2 |o

Table 1. The Composition of Three and Four Component
Copolymers Containing Quaternized Ammonium Salts

Monomer MEPAB BMA MEHDAB METAC . b . Yield
Copolymer (mol%) (mol%) (mol%) (mol%) T MW MWD (%)
BMM1 - 60 10 30 1.02 76000 2.3 82
BMM2 - 70 10 20 093 67300 21 84
BMM3 - 80 10 10 097 67500 2.6 85

MBMM1 40 40 10 10 096 76200 2.9 83
MBMMZ 30 50 10 10 0.89 72000 3.1 86
MBMM3 20 60 10 10 091 75500 3.5 82
MBMM4 10 70 10 10 0.93 75000 34 84

“Measured in 2—methoxyethanol in 1 g/dL at 25. "Weight average
molecular weight were obtained with a Waters HPLC in DMF at
20 C. ‘Molecular weight distribution.
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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 MEDBAB/METAC/BMA copoly—
mers 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/MEDBAB/METAC/
BMA copolymers at 1 kHz at 25 TC.

Table 2. Hysteresis Characteristics of the Humidity Sensor
Obtained from Copolymers Containing Quaternized Ammonium
Salts

%RH Absorption (kQ) Desorption (k)

Copolymer 50 60 70 50 60 70 Rt
BMM1 17 8.6 4.9 14 6.9 4.1 3.6
BMM?2 30 15 8 26 13 6.8 2.2
BMM3 75 33 1.7 71 31 16 0.8

MBMM1 o4 20 8.2 45 17 7 2
MBMM2 74 25 9.3 61 21 8 1.9
MBMM3  93.6 31.7 12.57 86  29.3 11 1
MBMM4 150 54 21 143 ol 19 09
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Figure 4. Hysteresis characteristics of the humidity sensors
obtained from MEPAB/MEDBAB/METAC/BMA copolymers.
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