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Abstract : In this work, two types of copolymers are manufactured by a radical polymerization to develop a

material for humid membrane. Each copolymer contains three monomers that have functions to improve
humid—resistance, membrane stability, flexibility, impedance, and adhesion to the electrode. MDBAB (N, N—
dimethyl—2—methacryloxyethyl—3—bromopropyl ammonium bromide) having a salt form decreases the
impedance of the humid membrane and reacts with amines to produce a cross—linking structure. HEMA
(2—hydroxyethyl methacrylate) has an important role which reduces the impedance and increases the
adhesion strength to the electrode. The other monomers are DAEMA (N, N—dimethylamino ethyl me—
thacrylate), 4—VP (4—vinyl pyridine), and 2—EHA (2—ethylhexyl acrylate) and all the monomers are
formulated with several compositions to make a humid membrane. At specific composition, we could attain a
satisfactory results having good performance and long term durability.

Keywords : humidity sensor, radical polymerization, membrane.
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Figure 2. '"H—NMR analysis of MDBAB.
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Figure 3. Synthesis of 1% polymerization.
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Table 1. Compositions of the 1st and 2nd Polymerization

1% Polym’n (mol%) 2" Polym’n (mol %)

Code 4- 92— o
DMEMA VP BHA HEMA MDBAB FHA HEMA
Ex1 7 - 2.5 0.5 7 2.5 0.5
Ex2 6 - 3.5 0.5 6 3.5 0.5
Ex3 5 4.5 0.5 5 4.5 0.5
Ex4 4 5.5 0.5 4 5.5 0.5
Ex5 3 - 6.5 0.5 3 6.5 0.5
Ex6 - 7 2.5 0.5 7 2.5 0.5
Ex7 - 6 3.5 0.5 6 3.5 0.5
Ex8 - 5 4.5 0.5 5 4.5 0.5
Ex9 - 4 5.5 0.5 4 5.5 0.5
Ex10 - 3 6.5 0.5 3 6.5 0.5

mol%$}t 1 mol%e] -+ 7= Ao, 1 A3 /XS
0.5 mol% 7t 97} IEAZA Q) BV EH Srellx B
A Ao WAy o) B¢ FHol AN oF 34 4
AT A S7) ) el o 1241%10] 4
S Axe] MEt AL gle Aoz #EErh wet
T oF 1277 ATt AQE Y ARl vNkg dRAE ¢
3] MESAY) glate] R o® 1243 A o] SR e
ok FEo] Y F AP S YErt A APRo]
dap| Form T Fogd] 22 ZFEo] v S8 (eE
£ 5 e ststalch, S48 ALgEl 8ol Bale) 2
A /\}%o}v— Zlo] Aslit). A=

g goig AMgstel AP AN 2

S)E ol¥

e 81i= p—hexane
Az HF A=

Polymer (Korea), Vol. 31, No. 3, 2007



258 FA8 - 7)

Il
Il

1
1
LT

—
1
1
|
L
{

[}
=l

i
]
1|

I
£l
-

I
I
15

Figure 5. Schematic drawing of the humidity sensor.
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Figure 7. Humidity sensing of 1 polym’n containing 4—VP.

Table 2. Effect of 4-VP on Humidity Sensing 25 C, 60%RH)

4—VP Content
(mol %)
Resistance (Q)
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Table 3. Reliability Testing Conditions

Condition
25 C, 30%RH (30 min) <> 90%RH(1 cycle)
=30 (30 min) <> 85 (30 min) (1 cycle)
—30 C letting
80 T, 30%RH letting
60 C, 90~95%RH letting
85 C, AC 1V, 1kHz letting
20 C, 90~95%RH, AC 1V, 1 kHz letting

Items
Humidity Cycle
Temperature Cycle
Cold Resistance
Heat Resistance
Heat, Humidity Resistance
Heat, Load Resistance
Humidity, Load Resistance

Long Term Humidity 25 C, 70% RH letting
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Figure 14. Result of humidity cycle testing.
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