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Table 1  Effect of pH during the process of film forming on properties of latex films
Al74 VTES
Properties
pH7.3 pH 3.2 pH 10.9 pH 7.3 pH 3.2 pH 10.9
Crosslinking degree % 94.0 98.0 95.2 67.8 89.7 68.0
Tensile strength  MPa 3.3 3.7 3.6 3.6 4.6 4.2
Enlongation % 388.9 388.8 400.0 720.9 494.5 753.7
Water adsorption % 29.7 24.2 29.0 35.5 31.2 30.8
| pH 7.3 pH
pH
Al174 1%
pH 7.3 4%
94 % . pH 10.9 3.2 11% pH=3.2 19 %
95%  98% pH=3.2 VTES
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Fig. 4 Scheme of crosslinking structure of film forming process
Table 2 Crosslinking degree of polymers from flocculated latex and latex films formed at different pH
Alkoxysilanes and Crosslinking degree  wt% in polymer
their content wt% Flocculated pH 7.3 pH 3.2 pH 10.9
0.5 71.2 82.0 88.6 85.2
Al74 1.0 80.8 89.1 93.4 90.4
1.5 83.8 93.7 96.5 97.1
2.0 84.6 94.0 98.0 95.1
0.5 40.0 53.6 66.6 67.9
VTES 1.0 39.4 53.7 79.7 65.8
1.5 52.7 58.6 83.1 68.6
2.0 60.3 67.9 89.7 67.9
2 Al174 Al174 1 2
VTES 0.5 wt%
71.2% 40.0% pH
25.7% .
100 % VTES
1.0%
39.4% pH 3.2 79.7%
A174 pH
VTES
Al174 VTES VTES
3
3 A174 VTES pH 7.3 3.2 10.9
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Fig. 5 Effect of pH on tensile strength of latex films prepared
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PREPARATION AND CHARACTERIZATION OF AMBIENT
SELF-CROSSLINKING ACRYLIC POLYMER LATEXES

ZHU Xiaoli WANG Haiyan KONG Xiang-Zheng ZHANG Zhiguo
College of Chemistry and Chemical Engineering  University of Jinan  Jinan 250022

Abstract Ambient temperature self-crosslinking acrylic latexes were prepared through semicontinuous emulsion
polymerization using 3 different polymerizable alkoxysilanes i. e.vinyltri [S-methoxy ethoxy silane A172  vinyl-
triethoxysilane VTES and 7-methacryloxypropyltrimethoxysilane A174 .The hydrolysis of these siloxanes under
different pH was characterized and dependence of the latex and polymer properties on these siloxanes and their
incorporated amounts in the polymers was studied. Results revealed that the lowest hydrolysis was observed around
neutral pH between 7 and 9. A172 was more quickly hydrolyzed at all tested pH and its hydrolysis was fully
accomplished within 5 h at pH 8.4 .Polymer crosslinking mechanical performance and water resistance of the final
polymers were significantly enhanced with incorporation of VTES and A174 . The hydrolysis can be controlled through
pH adjustments during emulsion polymerization and film formation so that to reduce the hydrolysis during emulsion
polymerization and to enhance it when film being formed which entrained higher crosslinking in the final polymer
films. It was found that acidic pH was more preferable compared to alkali pH although in both cases films
performances were improved when compared with films cast without pH adjustment under neutral pH. This pH
adjustment effect was more pronounced in latexes prepared with VTES than in those done with A174.

Keywords Functional siloxane monomers Hydrolysis control Ambient temperature self crosslinking Polymer

structure and properties





