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Table 1 Table 1 Materials used in experiments
Materials Source Purity Function
Acrylamide AM Beijing Chemical Company 98% Monomer
Ammonium persulfate APS Beijing Chemical Company 98% Initiator
N N’ -methylenebisacrylamide MBA Beijing Chemical Company 99% Crosslinker
Sodium bicarbonate  NaHCOs Beijing Chemical Company 99.5% Foaming agent
Sodium carboxymethylcellulose CMC Beijing Chemical Company 94 % Thickener
Poly vinyl alcohol ~PVA Beijing Chemical Company 98% M, =1.1x10* Thickener
Pluronic F127 J&K Chemical Ltd 95% Surfactant
Sodium dodecyl sulfate SDS Beijing Chemical Company 59% Surfactant
Anhydrous ethanol Beijing Chemical Company 99.7% Dehydration agent
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Table 2 The properties of PAM hydrogels for different reactant 3
dilutions o)
Water/  Average Total Bul?( Swelling 221
Sample AM cell pore density degtee
P ratio diameter volume o 3
mass pm cm™ g‘l g em™? &8 3
FW1 1.8 1.04 2.71 0.36 465.7
FW2 2.1 1.68 2.43 0.41 345.9
FW3 2.2 1.84 1.59 0.63 175.6 : / 1.8 2.7
FW4 2.5 2.48 0.91 0.76 57 0.46 cm min~' 0.21 ecm
FW5 2.7 2.16 0.89 0.72 51 - min~! 1/3
* Feed composition 6 g AM 0.09 g APS 0.002 ¢ MBA 0.92 ¢
NaHCO; 0.04 g F127 0.5 g CMC T 102%C 78%C.
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l 4 Swelling degree versus time for porous hydrogels prepared

with various amount of solvents
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Fig. 5 SEM images of PAM samples prepared by FP method at different reactant dilutions
a Sample FW1 b Sample FW2 ¢ Sample FW3 d Sample FW4

Table 3 ~ The properties of PAM hydrogels for different initiator
concentrations
Ap/ay  Averaee Total Buk  Swelling

Sampl cell pore densit degree

Aple I:;ZSOS diameter volume _}; B 1
N g8

FI'1 0.010 1.67 1.47 0.59 153
FI2 0.015 1.91 1.61 0.54 189.4
FI 3 0.020 2.02 1.74 0.52 192
FIL 4 0.022 1.86 2.61 0.33 345
FI5 0.025 1.95 2.13 0.47 274
FI 6 0.030 1.28 1.29 0.64 132

.
© min T

“ Feed composition 6 g AM
FI27 0.5 g CMC 13 g H,0

0.030

max

0.002 ¢ MBA 0.92 g NaHCO; 0.04 ¢

0.005 cm
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Fig.8 SEM images of PAM hydrogel samples prepared by FP method at different initiator concentrations
a Sample FI1 b Sample FI3 ¢ Sample FI4 d Sample FI6
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FRONTAL POLYMERIZATION OF ACRYLAMIDE FOR PREPARING POROUS

POLYACRYLAMIDE HYDROGEL
——FEFFECTS OF INITIATOR AND SOLVENT ON PROPAGATION AND PRODUCTS

FENG Qiao' > LU Guodong’ LIU Yuqiong' YAN Qingzhi' GE Changchun'
' Laboratory of Special Ceramics and Powder Metallurgy ~ University of Science and Technology Beijing  Beijing 100083
2 Department of Chemistry and Chemical Engineering Henan University of Urban Construction — Pingdingshan 467000
3 Yeke Metal Co. Lid. Beijing 065201

Abstract  Porous polyacrylamide PAM hydrogels with tuned pore size were prepared by frontal polymerization

FP combined with foaming process. Studies were conducted to investigate the effect of initiator concentration and

reactant diluents on the most relevant parameters of FP and the performances of the final products. A dilution

of the

reactants resulted in an obvious decrease of the front velocity as well as the maximum temperature of front. The pore

diameters and the wall thicknesses showed an uptrend when the water content increased and the swelling properties

of the final products reduced. A significant enhancement of the propagation velocity was noticed with increasing of

initiator concentration. The size of pore and swelling degree were characterized by a constant increase when APS

concentration increased and then a large decrease was noticed. At an initiator/monomer mass ratio of 0.022 the

maximum pore volume was obtained.

Keywords Frontal propagation Porous structure Polyacrylamide Hydrogel





