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Effects of three dispersants on stability of ITO suspension

ZHU Xie-bin', DUAN Xue-chen', CHEN Hai-qing®
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2. Nonferrous Metals Research Institute of Hunan, Changsha 410015, China)

Abstract: The effects of three dispersants (PVP, Triammonium citrate, f-Alanine) on the stability of ITO suspension
prepared by ball milling dispersion were studied. The influences of dispersing time and dispersant content on stability of
ITO suspension were investigated. And the roles of the different dispersant and their dispersing mechanism on stability of
ITO suspension were also investigated. The results show that the stability and dispersion mechanisms of the three
dispersants are electrostatic and steric hindrance, and make ITO suspension keep RSH<C10% within 15 days under the
conditions that the dispersant/ITO powder is 5%(mass ratio) and optimal ball milling dispersion time is 48 h. The
sequence of effects of these three dispersants on the stability of ITO suspension is PVP> f-alanine >triammonium citrate,
which is in agreement with the sequence of their acidity and alkalinity in the suspension. Among these three dispersants,
PVP is the best one for the stability of ITO suspension.
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Table 1 Physical properties of three dispersants
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Fig.1  Preparation flow chart of ITO suspension by ball

pH value
mensuration

milling dispersion

Sample No. Dispersant Molecular formula Mole quantity/(g'mol ')  Forms at room temperature
1 PVP -ECH,CHNCH,CHyCH CO)T,, About 10 000 White powder
2 Triammonium citrate C¢H7N30, 243.22 White crystal
3 p-alanine C;H;NO, 89.10 White crystal
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Table 2 Effects of dispersants on pH values of solution during preparation of ITO suspension

pH value
Sample .
Dispersant Solvent and Solvent and Solvent, ITO powder and
No. Solvent ) .
ITO powder dispersant dispersant
1 PVP 7.04 7.67 5.89 6.46
2 Triammonium citrate 7.04 7.67 7.20 7.78
3 p-alanine 7.04 7.67 7.20 7.14
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Fig.3 Effects of ball milling dispersion time on stability of
ITO suspension: (a) 48 h; (b) 96 h
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Fig.4 TEM images of dispersant effects on ITO suspension:
(a) Without dispersant; (b) With No.1 dispersant
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