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Preparation and characterization of Al,O; composite abrasive

MA Peng-fei, JIANG Chun-dong, WU Jiang, ZHANG Ping

(College of Materials Science and Engineering, Sichuan University, Chengdu 610064, China)

Abstract: In order to enhance the dispersion stability of ultra-fine Al,O; powder in aqueous medium, Al,O; particles
were modified with silane coupling agent KH570 at first, then 2,2'-azobis(2-amidinopropane) dihydrochloride (AIBA)
was anchored onto the modified Al,O; to initiate the graft polymerization of acrylamide monomer (AM), and PAM/AI,0O4
composite particles were obtained finally. The structure and dispersion property of Al,O; composite particles were
characterized by XPS, FT-IR, laser particle size analyzer, micro electrophoresis apparatus, spectrophotometer and SEM as
well as XRD. The results indicate that the attained composite abrasive shows good dispersion stability in aqueous
medium with PAM as shell and Al,O; as core when water-soluble azo initiator is added at 40 ‘C. Compared with
unmodified Al,O;, the reunion phenomenon of grafting polymerization modified Al,O; powder is improved by AM, the
Ds of the modified particles is reduced. The isoelectric point (IEP) of the grafting modified particles is migrated, and the
Zeta potential of the modified particles reaches the maximum value when the pH value is 9.
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Fig. 1 XPS spectra of raw Al,O; powders(a) and surface-modified Al,O3; powders(b)
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Fig. 2 FT-IR spectra of raw Al,O; powders(a) and Al,O; powders modified with KH570 and grafting AM, respectively(b)
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Fig. 3 SEM images of raw Al,O; powders(a) and surface-
modified Al,O; powders(b)
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Fig. 4 Particle size distribution of raw Al,O; powders and

surface-modified Al,O; powders
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Table 1 Particle size of Al,O; powders before and after
modification
Powder Dyy/um Dsp/um Dgy/pm
Raw AL, O3 1.258 1.930 2.943
Surface-modified Al,O5 0.571 1.026 1.733
40
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Fig. 5 Zeta potential curves of Al,O3; powder before and after

modification
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Fig. 6  Stability of ALO; powders before and after

modification in natural sedimentation
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Fig. 7 XRD patterns of Al,O3; powders before(a) and after(b)

modification
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