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Abstract: The copolymers with various composition of methyl methacrylate (MMA), ethyl methacrylate
(EMA), methacrylic acid (MA) and hydroxyethyl methacrylate (HEMA) were synthesized for capacitive
humidity sensitive materials. The capacitive humidity sensor consisted of a polymethacrylate film coated
on both sides with gold electrode. Capacitance versus relative humidity increased with HEMA content
in the copolymer. In the case of self-crosslinkable MMA/MA/HEMA= 40/10/10, the average capacitance
at 30%RH, 60%RH and 90%RH are 102, 134 and 166 pF, respectively. And also, the hysteresis,
temperature cycle and long-term stability were evaluated as a capacitance humidity sensor.

Keywords: polyalkyl methacrylate, copolymers, capacitive humitity sensor, mutually reactive
copolymers
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Fig. 1. Schematic view of the capacitive humidity sensor.
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No. 1: FT-IR (KBr, cm™) 3350-3450 (-COO-H),
2020 (aliphatic C-H), 1720-1740 (br, C=0), 1235-
1100 (C-0). 'H NMR (CDCl) § 3.6-3.4 (m, -OCHs,
-OCH,CH3, 1.5-1.1 (m, -CH,-C(CH;)-, -CH,CH3).

No. 2: FT-IR (KBr, cm™) 3350-3450 (O-H), 2920
(aliphatic C-H), 1720-1740 (br, C=0), 1235-1100
(C-0). '"H NMR (CDCI3) & 3.6-3.4 (m, -OCH,, -
OCH,CH,-OH), 1.5-1.1 (m, -CH,-C(CHx)-, -CH,CH).

No. 5: FT-IR(KBr, cm™) 3350-3450 (O-H, -COO-
H), 2920 (aliphatic C-H), 1720-1740 (br, C=0),
1235-1100 (C-0). 1H NMR (CDCl;) & 3.6-3.4 (m, -
OCH;, -OCH,CH,-OH), 1.5-1.1 (m, -CH,-C(CH5)-).
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Scheme 1. Self-crosslinkable methacrylate copolymers.
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Scheme 2. Reaction of polymeric carbodiimide cross-
linker.

Table 1. Results of Radical Copolymerizations of MMA, EMA, MA and HEMA with AIBN at 60°C for 12 hr.

Copol Monomers Yield (%)
‘opolymer . e
poy MMA EMA MA HEMA Tlinh %
1 40 10 10 0 057 93
2 40 10 0 10 0.62 94
3 40 0 10 5 0.66 96
4 40 0 10 10 0.72 95
5 40 0 10 15 0.75 93

Ninn: inherent viscosity
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Fig. 2. Relative humidity versus capacitance for the cross-
linked methacrylate copolymer with absorption
(closed symbols) and desorption(open symbols).
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