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Abstract Methacryloxyethyl dimethyl alkyl(C,~C,;, benzy! and 2,2-diethoxy ethyl) ammonium bromide
monomers were prepared to investigate the relative humidity characteristics for polymer electrolytes
with different chemical structures. They were coated on the alumina substrate printed comblike gold
electrode by photopolymerization after micro-syringe injection. As the thickness of the humid membrane
increased, the impendance decreased, whereas the impedance increased as the carbon chain of alkyl
substituent in the monomer increased. The impendance of the polymeric electrolytes with Ce~Cy
substituents were varied from 19MQ to 5K£ for the range of 30—90% KH. The temperature depedence
coefficient in the range of 15—35C was found to be —0.45% RH/C and the hysteresis falled within the
range of £2% RH. The response time was 35 second for varying humidity from 33% to 85% RH.
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Fig. 1. Schematic view of electrode : (1) humidity
sensitive membrane, (2) porous alumina substrate,
(3) gold electrode(8—10um), (4) over coat(16—19
m), (5) Ag-Pd pad(7--20m), (6) lead wire.
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CH,-) 38(m, 2H, -0-CH.-), 5:8-63(d, 2H, H,
C=C-).

IR(KBr, em™") : 1000-1200(C-0), 1410-
1440(C-N), 1640(C=C), 1730(C=0),
2900-3000(C-H).

10 ; '"H-NMR(D;0, ppm) : 1.2(t, 6H, 2 -CHs),
3.0-3.4(m, 10H, -CH,N-(CH3).CH,), 3.8~
3.9(m, 6H, -OCH,CH,-N- and 2 -O-CH;
CHs), 5.3(t, 1H, ~O—C§-O—), 5.8-6.4(d,

2H, CH,=0).
IR(KBr, em™") : 1120-1200(C-0), 1400~
1450(C-N), 1630(C=C), 1730(C=0),

2820-3000(C-H).

11 'H-NMR(D,0, ppm) : 1.9(s, 6H, 2 CH,=C-C
H;), 20(t, 2H, NCHCH.CH,) 3.1-3.4(m,
20H, -CH.N(CH3)LH.CH,CH:N(CH,).-CH.),
3.7(m, 4H, 2 -O-CH.), 5.9-6.4(d, 4H, 2 CH,=

C).
IR(KBr, em™) :1100-1210(C-0), 1410-
1430(C-N), 1627(C=C), 1740(C=0),

2820-2980(C-H).
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Fig. 2. The relative humidity depence of impedance
for the polymer obtained from methacryloxyethyl
dimethyl benzyl ammonium chloride at 25°C, 1KHz
and lvolt.
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Fig. 3. The relative humidity dependence of imped-

ance for the polymer obtained from(A) 0.8, ()

1.0, (1) 15 and (@) 2.0g of 4(Cs) in 10g of

DMSO, at 25°C 1KHz and 1volt.
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Fig. 4. The hysteresis of impedance for the polymer
obtained from (M) 1.5g and (@) 0.8¢ of 4(Cs) In
10g of DMSO between absorption and degorption
process at 25°C, 1KHz and 1volt.
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Fig. 5. The relative humidity dependence of imped-
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methacryloxyethyl ammonium bromide at a con-
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4 £

244 e §43517]) 95ke N, N-dimethy-
laminoethyl methacrylate9} «l2j7}x o4 3%
ol = 9} wh&-3led o 2j7}A] C,~Cpel oA
benzyl, 2,2-diethoxy ethyl”] & X &712 7}%)

£ 44 93d Wegagddess g4y @
FAE FARAOW B 22 AddY &
£54% 24se) ged Lo AE2e Ag
a2t
1 27719 Aozt FAE4E gL}
F7hstgom e %w,@% rol B34S
DAY CnCosl NBNE AL BHA

g7} AgEtd e 30%, 60% 2183 90
%ol xel AV AE ZHz 19MR, 280K,
5KR0o} At}

2. 7t B RAE QoW Pty 2% o
A4 —0.42~—-0.45% RH/TolH x4
Sdae Fus GEAE AL ol
S Al 1 HAe]l 2 ¥ ol

3. %-—>85% X 85%—33%
o -+ °F 35sec?ln}
ol ULk

* ALY W& LR dFE R2WE mgF
AAF A Y (Ministry  of  Education
Research Fund for Advanced Materials)ol] ¢}
s ol o} Al &

I g

0‘0 8 ox

L =
L

RH #s}4]
S5 AARA &

off iy
ox 1

o ofo

)

Ho
ot



Hefol - 2P - 1Y - A7) e AU EA 43 dEF FEH TEA- 605

CHMEE KT N R TE o, HALHR 151
—~167 (1968).

CBERTE kYO ezan, BEFA
CHHEE HE, (1990).

. M. Hijikigwa, S. Miyoshi, T. Sugihara and
A. Jinda, Sensor and Actuators, 4, 307
(1983).

. Y. Sakal, Y. Sadaoka and K. lkeuchi, Sen-
sor and Actuators, 9, 125 (1986).

. P. H. Huang, Sensor and Actuators, 8, 23
(1985).

S. 0. Tuki

and Y. Dozen, Kobunshi

Ronbunshu, 45 (7), 549 (1988).

7.J.8.Jo, M. S. Gong and I. Y. Lee, Polymer

10.

11.

(Korea), 16, 266 (1992).

. J. S. Jo, M. S. Gong and H. M. Lee, Proc.

of STRC Meeting on Sensor Techology, 2
(10), 367 (1991).

. Y. Sakai, Y. Sadaoka and Hukumoto, Sen-

sor and Actuators, 13, 243 (1988).

Y. Sakai, Y. Sadaoka and M. Shimada,
Sensor and Actuators, 16, 359 (1989).

Y. Sakai, Y. Sadaoka and M. Matsuguchi,
J. Electrochem. Soc., 136, 171 (1989).



