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Effect of p-toluic acid as inhibitor on seed precipitation of sodium
aluminate solution and adsorptive behavior on (001) surface of Al(OH);

LU Bao-lin, CHEN Qi-yuan, YIN Zhou-lan

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The particle size distribution(PSD), crystal structure and initial microvisage were determined and observed
separately by the particle size distribution apparatus, X-ray diffractometer and scanning electron microscope. The
fore-and-aft density of state, total energy, binding energy and Fermi energy level after the adsorption of p-toluic acid on
the surface (001) of AI(OH); were calculated by the GGA-PW91 in Module-Dmol® of Materials Studio. The results show
that the particle size distribution of AI(OH); keeps basically invariable; the crystal structure of AI(OH); is unchanged; but
the initial microvisage of AI(OH); changes greatly after the p-toluic acid is charged. The p-toluic acid can not easily be

adsorbed on the (001) surface of AI(OH);, thus, it does not inhibit AI(OH); crystallization through the adsorption on the

(001) surface.
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Table 1 Particle size distribution of seed and product

Particle size distribution/%

Object  o-  10- 20—  30- dso
I0um 20 pm 30 pum 45 pum 45 pm

Blank 0 449 1536 41.88 3826 40.987

AV 0 48 1574 42.08 37.38 40.646

1) AI(OH); sample prepared by adding 1.2 X 10> mol/L p-toluic acid.
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Fig.1 SEM image of AI(OH); for 2 h: (a) Blank, (b) With
1.2X 1072 mol/L p-toluic acid
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Fig.4  Density of states of (001) surface of AI(OH);

interacting with monomolecule of p-toluic acid
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Table 2 Change of fore-and-aft energy of interaction between
surface (001) of AI(OH); and p-toluic acid

Before . . Energy
Energy sort interaction After interaction difference
Tb“igzmgy ~4221.412 118 —4221.387052  0.025 066
Bindi
inding —-13.066 903  —12.472346  0.594 557
energy/Ha
3 I PR 5 LA B 00 ) A P T U 20K i
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Table 3 Change of fore-and-aft Fermi energy level of inter-

action between surface (001) of AI(OH); and p-toluic acid

Energy level before Energy level after
interaction/Ha interaction/Ha
—0.132 08 —0.119 12
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