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Preparation and performance evaluation of acrylate copolymer dispersant
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2. Guangdong Jinge Material Co. , Lid. , Foshan 528100, China)

Abstract: An acrylate copolymer dispersant P(BA-AA-HEA) was synthesized by free radical solution
polymerization using butyl acrylate (BA), acrylic acid ( AA) and hydroxyethyl acrylate (HEA) as
monomers. The polymer was characterized and analyzed by Fourier transform infrared spectroscopy
(FT-IR), nuclear magnetic resonance spectroscopy ( NMR) and gel permeation chromatography
(GPC). P(BA-AA-HEA) was applied to the dispersion of ultrafine aluminum hydroxide powder par-
ticles in an epoxy resin matrix. The effects of the addition amount of P(BA-AA-HEA) on the viscosi-
ty, anti-sedimentation, stability and shear strength of aluminum hydroxide-epoxy resin composites
were investigated, and compared with commercially available YO16 dispersant. The results show that
both P(BA-AA-HEA) and Y016 dispersants can make the aluminum hydroxide powder particles more
easily dispersed in the epoxy resin matrix, which effectively making the aluminum hydroxide-epoxy
resin composite more fluidity, and the viscosity is reduced by about 60% . At the same time, com-

pared with the commercially available Y016 dispersant, the aluminum hydroxide-epoxy resin compos-
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ite prepared by the P(BA-AA-HEA) has better anti-settling performance, stability and higher shear

strength. Specifically, compared with the Y016 dispersant group, the P(BA-AA-HEA) group has an

excellent anti-sedimentation effect of aluminum hydroxide powder particles while maintaining the vis-

cosity of aluminum hydroxide-epoxy resin composite at about 26 000 mPa - s, such as no obvious set-

tlement within 7 days; the shear strength of the material increased from 9. 246 MPa to 11. 617 MPa af-

ter adding P(BA-AA-HEA). The results of this study are expected to be used in the industrial appli-

cation of epoxy resin system formulations.
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Fig. 1  Synthesis route of acrylate copolymer dispersant P(BA-AA-HEA)
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Table 1

 mmp WEh A Rah
FE i A4 7R o L N
T Mn FH Mw Z %% PDI
P(BA-AA-HEA)-1 4415 8 550 1.936 62
P(BA-AA-HEA)-2 4 692 8 756 1.866 21
P(BA-AA-HEA)-3 4 456 8 385 1.881 43
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Fig.5 Relationship between viscosity and time of aluminum
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Fig.4 SEM image of the surface of aluminum hydroxide
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