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Effects of pH and Salt Concentration on the Interactions between
Alumina Surfaces in NaCl Solutions
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Abstract Interaction between alumina surfaces has been measured using atomic force microscope{ AFM) . The
effects of pH and electrolyte concentration of NaCl on the force were i igated. At low ionic
strength around 0.000 3 mol/L, the interaction behaves as long - ranged repulsive force. With the rising of salt
concentration, the magnitude of the repulsive force decreases due to compression of the electric double layer.
The measured double layer decay lengths were consistent with the theoretical values. The measured force curve
of 0.000 3 mol/L was fitted with DLVO theory with constant charge and constant potential as 8.8 mV. The pH
value has great influence on the interaction magnitude. At pH 7.90, the interaction force is attractive . The fit-
ted constant charge data show the isoelectric point of alumina is at 8.2, which is consistent with the results ob-
tained from the eletrophoretic mobility measurement .
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Fig.1 Nonnalized forces measured as e function of distance

recorded between alumina surfaces in 0.000 3 ~ 0.03 mol/L
NeCl solutions at pH 5,63

The inserted plot is the same data drawn in semi - log scale,
the slope of straight lines indicate the practical thickness

of the electric double layers
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Fig.2 Force - distance data obtained at pH 5.63 in 0.000 3 mol/L NaCl solution fitted with constart charge.
constant potential as 8.8 mV, 1/x = 17.569 nm, the Hamaker constant used is 3.67x 1072 J
O fitted with constant chargs (_—fitted with constant potential, the inserted plot is the same data draw in semi — Iog scale
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Fig.4 Comparison of surface potentials fitted from the force
with zeta p al d on Zeta — sizer

1 - Zeta potential of alumina probe; 2 - Zeta polential of

powder AKP - 30, 3 - AFM fitted data of alumina probe
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