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Fig. 1 Scattered intensity correlation function and its
residuals by CONTIN analysis at one point
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Fig. 2 Dynamic correlation length distribution of PAAm gels
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Fig. 3 Dependence of distribution of area A on scattered
light intensity
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Fig. 5 Effect of mesh size on scattered light intensity
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Fig. 6 Effect of macrogel size on scatiered light intensity
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Fig. 7 Effect of crosslinker ratio on average fraction of
pelymer poor phase
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STUDIES ON THE INHOMOGENEITY OF POLYACRYLAMIDE
BY DYNAMIC LIGHT SCATTERING

XU Jiankuan', HE Zhimin’, ZUO Ju'
(" Instizute of Polymer Chemistry, Nankai University, Tianjin 300071}
(* Chemical Engineering Research Center, Tianjin Universizy, Tianjin  300072)

Abstract The dynamic laser scattering (DLS) method was used to study the structure of polyacrylamide (PAAm)
gel, whose crosslinker ratio ranged from 1.6% to 4.8% while the total monomer concentration kept constant at
2.66% .The data analysis method of DLS and the meaning of the analysis were studied intensively. The results of
DLS experiments showed that there were two different phases with distinguishing dynamic correlation length (L¢) in
PAAm gels. Analysis based on the gelation mechanism revealed that the existence of the two kinds of phases in
PAAm gels was mainly due to the poor solubility of the crosslinker. The phase with L. about 85 nm was polymer rich
phase formed by the microgel spheres in the pregel solution while the other with L within 10 ~ 20 nm was polymer
poor phase formed by the crosslinking area between those spheres . So the L of polymer rich phase was its size and
that of polymer poor phase was the mesh size of PAAm gels. The irregular distribution of the two kinds of phases
would lead to the inhomogeneity, which increased significantly with crosslinker ratio because the increase of
crosslinker ratio would increase the fraction of polymer rich phase and decrease the fraction of polymer poor phase.
In addition, the points with same scattered intensity had same fraction of polymer poor phase and polymer rich phase
with the same L., which meant that the structure of the points with same scattered intensity were similar.

Key words Polyacrylamide gel, Dynamic laser light scattering, Inhomogeneity



