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Fig. 1 Rheological curves (a) and zeta potentials (b) of Al;03 particle of 55vol% Al; O3 suspensions with
various TAC amount

Al;03 powders from Chongging Tuoyuan Ltd. with an average diameter, D,,=0.97um
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Rheological Behavior of Alumina Suspensions

ZHANG Li-Ming, MA Tian, YANG Jin-Long, HUANG Yong
(Department of Materials Science & Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The effect of various contents of dispersant on the rheological behavior of alumina
suspensions stabilized with TAC (Tri-Ammonium Citrate) was studied. Based on analyzing the
interaction potential among particles in the suspensions, the rheological behavior of suspensions,
such as shear thinning and shear thickening, was elucidated. It was considered that there exists
particle clusters caused by the collision between particles due to Brownian motion in the static
suspensions, and shear thinning is the result of decomposition of thermodynamic clusters while
shear thickening is the result of formation of hydrodynamic clusters. The viscosity of alumina .
suspensions at low and high shear rate is respectively determined by zeta and Stern potential near
the particle surface, and shear thickening behavior can be suppressed with excess TAC amount.
At the same time, the critical shear rates . (the onset of shear thickening) dependence on the

particle size was quantified with a simple shear model.

Key words Al;Oj3 suspension; tri-ammonium citrate; rheological behavior; cluster-forming barrier



