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1.2 P DMAA-co-NIPAm W, W, 25C
Irgacure2959 1.5
Bis H, O/DMAA/NIPAm
1 25C
30 min 4.5 ecmx4.5 emx 0.5 em 80C WR
5 min
50°C  28C 2
2.5 mW/em’ 20 cm 2 min.
10 h 2.1
1
60°C a PDMAA b
Table 1  The chemical composition of the prepared P DMAA-co- PL.1 ¢ Pa.1
NIPAm  hydrogels =
DMAA/NIPAm 1.8/0.2  0.4/1.6.
DMAA NIPAm Bis  Irgacure2959 H,0
No. 3 1649 cm™'
g g g g g
P1.1 1.8 0.2 0.03 0.05 3.0 b ¢ 3200 ~
P1.2 1.8 0.2 0.03 0.05 3.0 3600 cm™' N—H O—H
P2.1 1.6 0.4 0.03 0.05 3.0 1548 cm_l N—H
pP2.2 1.6 0.4 0.03 0.05 3.0
P3.1 1.0 1.0 0.03 0.05 3.0 PNIPAm NIPAm ¢
P3.2 1.0 1.0 0.03 0.05 3.0 .1388 em™!
P41 0.4 1.6 0.3 0.0 3.0 1460 em~' —CH CH, , o
P4.2 0.4 1.6 0.03 0.05 3.0
NIPAm —CH CH, ,
Hydroels P1.1 P2.1 P3.1 and P4.1 were synthesized at 28°C  called :
Pl and P1.2 P2.2 P3.2 P4.2 were synthesized at S0°C called P2 b 1600 cm
1.3
a
1649~
92.6%
25C
swelling ratio SR
SR = W[ - Wd /Wd 1
Wl Wd
1.4 1 1 1 1 I 1 1
50 4000 3500 3000 2500 2000 1500 1000 50
Wavenumber (cm ™)
ml,
Fig. 1 FTIR spectra of the hydroels prepared by the photochemistry
water synthesis
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Fig. 2 SEM photographs of the hydrogels prepared by photochemistry synthesis
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Fig. 3 Swelling kinetics of P DMAA-co-MMA  hydrogels synthesized at different temperatures in pure water
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Fig. 4 WR of hydrogels dependence on the temperature

with the temperature range from 25°C to 90°C
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Fig. 5 WR of hydrogels dependence on the temperature

with the temperature range from 25°C to 82°C
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Fig. 6 De-swelling kinetics of the P DMAA-co-NIPAm hydrogels at 80°C
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PHOTOCHEMICAL SYNTHESIS AND CHARACTERIZATION OF
POLY N N-DIMETHYLACRYLAMIDE-co-N-ISOPROPYLACRYLAMIDE
HYDROGELS WITH FAST RESPONSIBILITY

LIU Xiaoxuan' > WANG Hongbo® CHEN Bing® JING Yanni’ WU Guangguo®
U Department of Polymeric Materials and Engineering ~College of Material and Energy ~Guangdong University of Technology ~Guangzhou 510006
% Department of Chemistry ~ College of Science ~ Shantou University ~Shantou 515063

Abstract Poly N N-dimethylacrylamide- co- N-isopylacrylamide =~ P DMAA-co- NIPAm  hydrogels have been
prepared by photopolymerization technique in the solvent of H,O at different temperatures 50°C and 28°C
respectively and N N'-methylene bisacrylamide Bis was used as the cross-linking agent. The Comparing
performances of the hydrogels P2 synthesized at 50°Cwith that P1 at 28°C by the photo-induced polymerization
have been investigated in cluding the network structure swelling and shrinking behavior temperature-sensitive
behavior and so on. The results show that the hydrogels P2 synthesized at 50°C exhibit a structure different from
that of hydrogels P1 and exhibit fast responsive properties and more excellent water release behavior —shrinking
behavior at high temperature . The reasons causing the property improvement of the hydrogels were discussed. The
products were characterized by Fourier transform infrared FTIR spectroscopy and scanning electron microscopy
SEM . Swelling dynamics water release behavior and temperature-sensitive performances of the hydrogels were
discussed . The synthetic procedure of the photo-induced copolymerization was quickly finished within two minutes.
Key words N N-dimethylacrylamide ~DMAA N-isopylacrylamide = NIPAm  Photochemical synthesis

Hydrogels with temperature sensitivity





