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2 9F: Methacryloxyethyl dimethyl 2-hydroxyethyl ammonium bromide (MDHAB) @&
Ae A% PEnos Ags] dstd BT %EY 4ES N2 g 24 MDHAB,
MMA z2]3 DAEM¢] )7} 60:30:10, 45:45:10, 30:60:10, 23:67:10 Z2]x 18:72:109] 3
A FFPAEoIT. FEAME ZEHE F AFYd FAd o3 =EIY 1,5-
dibromopropane3} §g-3led Zlasialich. Zgute] AdigE Wslel did A3 JEe AE
z4319¢ o J9daE 7247 2 MDHABO $#efo]| ZrhdsE zasigd. €9 &
MDHABS$} MMAS®] AEn|)7} 1gf 191 Zgute] dvdaes JUEE 40~90%RH HHolA
310 kHzol A 2.4 kHz AtoldlA] W3Rt 5~20 °C HdM e 2= &5+ -0.8%RH/C
olgem 3|22l AE +3%RHe ¥l oM Uehith 84T JlEE7 33%RHAA
85%RH7IA ¥+ oz Waid of 38%o|9lt}.

ABSTRACT : Methacryloxyethyl dimethyl 2-hydroxyethyl ammonium bromide (MDHAB)
was prepared for the moisture-absorptive material for low temperature application. The hu-
midity-sensitive membranes were composed of terpolymers of various content of MDHAB,
methyl methacrylate and 2-( N, N-dimethylamino)ethyl methacrylate (DAEM) (MDHAB:
MMA :DAEM=60:30:10, 45:45:10, 30:60:10, 27:63:10 and 18:72:10). The humidity-sen-
sitive membranes were fabricated on the gold electrode by dipping and cross-linked by react-
ing terpolymer with 1,5-dibromopentane. It was found that the impedance of humidity-sensi-
tive membrane decreased with an increase of the content of MDHAB in the copolymer. In
the case of copolymer composed of MDHAB:MMA :DAEM=45:45:10, the impedance varied
from 310 kHz to 2.4 kHz in the 40~90%RH range. The temperature-dependent coefficient
between 5 °C and 20 C was found to be -0.8%RH/°C and the hysteresis falled in the +3%
RH range. The response time was found to be 38 sec for the relative humidity ranging from
33%RH to 85%RH at 25 C.

Keywords: humidity sensor, dip coating, low-temperature humidity sensor, humidity sensitive mem-
brane, methacryloxyethyl dimethyl 2-hydroxyethyl ammonium bromide.
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Methacryloxyethyl dimethyl 2-hydroxyethyl am-
monium bromide2] A|=. 2-( N, N-Dimethylamino)

997



CU

ethyl methacrylate (22.8 g, 150 mmol) £} hydro-
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Figure 1. Dependence of impedance on the relative
humidity for the humidity sensor obtained from
BDHAB:MMA :DAEM=60:30:10 copolymer at 5 C,
1kHz, and 1 V.
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Figure 2. Dependence of impedance on the relative
humidity for the humidity sensor obtained from mole
ratio of BDHAB:MMA=60:30:10(Q), 45:45:10
(@), 30:60:10([1), 23:67:10(M), and 18:72:10
(A)at5C, 1kHz,and 1 V.
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Figure 3. The hysterisis of impedance for the polymer
obtained from BDHAB:MMA :DAEM=60:30:10 co-
polymer between (O )absorption and (@)desorption
process at 5 °C, 1 kHz, and 1 V.
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Figure 5. The impedance dependence on the applied
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(M) 10kHz for the humidity sensor obtained from
BDHAB:MMA :DAEM=60:30:10 copolymer 5 C
and 1 V.
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Table 1. The Results of Impedances on the Rela-
tive Humidity for the Humidity Sensors Under
Various Conditions

"RH 40 50 60 70 80 90 Ref.
copolymer
MDHAB:MMA:DAEM impedance (kQ)
60:30:10 298 80 28 11 4.8 23
454510 310 85 29 12 4.9 24
30:60:10 350 98 33 13 56 2.7 5C,AC1V, 1kHz
23:.67:10 405110 35 15 6.0 2.8
18:72:10 470123 40 16 6.4 2.9
190 60 13 7.7 34 17 10T, AC1V, 1kHz
10233.7 11 5.6 2.6 1.3 15C, AC1V, 1kHz
80 26 26 4.8 2.2 1.1 207, AC1V, 1kHz
301 77 26 10.75.2 3.2 5, AC1V, 60kHz
299 75 25 9.7 4.7 2.7 5, AC 1V, 100kHz
6030 10 231 58 184 6.9 3.0 1.4 5C, AC1V, 10kHz
85 41 15 5.7 2.3 1.0 5C, AC1V,50kHz
298 72 5 95 46 23 A3
300 82 29 11 49 24 1% 34
390 106 32 12 51 25 108 34
460 125 39 14 54 24 208 34
565 160 48 16 6.0 2.6 30 24
30:60:10 355100 34 13.25.7 2.7 30 34
18:72:10 480125 4116 6.5 2.9 308 23
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