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Synthesis and Properties of Voltage Tolerance P(NIPAAm—co—
DMAEMA) Hydrogels

GONG Tao, LIAO Liewen, ZHOU Jing, ZHOU Xinhua, CUI Yingde

Institute of Green Chemical Engineering, Zhongkai University of A gricultural and Engineering, Guangzhou 510225, China

Abstract The electric—field sensitive hydrogel, composed of macromolecule’s three —dimensional network and water, could bend and
deswell under the action of an electric field. A series of electric field sensitive gels were prepared by free —radical polymerization with
N —isopropylacrylamide (PNIPAAm) and N —(2 —(dimethylamino)ethyl) —-methacrylamide (DMAEMA) as the monomers, N,N' —methylene
bisacrylamide as the crosslinking agent, ammounium persulfate and sodium bisulfite as the redox initiator. The influences of the
concentration of aqueous NaCl solutions, temperature and contacting DC electric field on the swelling ratios of the hydrogels were studied
in detail. It is shown that the equilibrium swelling ratios decrease as the NIPAAm and the concentration of NaCl increase. Even in a normal
saline with concentration of 0.9%, the equilibrium swelling ratio can be around 89g/g, that is to say, the retention is around 44%. The
obtained hydrogels, with LCST around 43°C, could be a kind of temperature sensitive materials. Under the action of a contacting DC
electric field, the R, of hydrogels decreases as DMAEMA increases. Traditionally, the hydrogel prepared by anion or cation monomer, could
deswell in an electric field. But in this paper, the hydrogel was prepared by copolymerization with anion monomer and non—ionic, the
relationship between R,, and time could be described with fitting formulas, which indicate that the water retention could reach 53%. Due to
the excellent voltage tolerance, the gels can be applied in the artificial muscle and bionic technology, and can substitute conventional metal
fuses in the future.
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Table 1 The composition of NIPAAM/DMAEMA hydrogels
NIPAAm/g DMAEMA/g NMBA/% APS/% SBS/% 1%
M 5.0 3.0 1 0.6 0.4
S, 6.0 2.0 1 0.6 0.4 40
S, 7.0 1.0 1 0.6 0.4
S 7.2 0.8 1 0.6 0.4
NMBA . APS  SBS .

Notes: The contents of NMBA, APS and SBS, refer to the ratio relative to the monomer’s total mass; the ratio of monomer refers to the ratio relative to water.
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Table 2  Equilibrium swelling ratio of different ’ ’
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Si S Ss S - NaCl ,Na*
I(g-g) 202 155 41 34.6 ’
2 S s 3 s DMAEMA \NaCl s
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Fig. 4 Effect of temperature on swelling ratio of the hydrogel
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Table 3 Fitting parameters for the relation between R, and time under electrical stimulation
b Rh
S R,=99.80468-0.37329¢ 99.80468 -0.37329 0.99259
S, R,=99.65662-0.28093: 99.65662 -0.28093 0.97237
S; R,=99.97416-0.14813: 99.97416 -0.14813 0.98805
S, R.=99.97558-0.13061: 99.97558 -0.13061 0.98486
P(NIPAAm—-co-DMAEMA ) R (15): 1575-1580.
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