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CASTEP calculation of surface property of gibbsite and analysis of
crystal surface combination

WU Zheng-ping, YIN Zhou-lan, CHEN Qi-yuan, LI Jie

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

Abstract: Based on the theoretic calculation of crystal faces (001), (100), (010), (011), (110), (101) and (112) of gibbsite
by CASTEP program, the relationship between unfold character of crystal face and chemical bond strength of surface of
gibbsite was investigated. The mechanism of precipitation and growth of sodium aluminate solution and crystal surface
combination mode were studied. The combinations of same faces and different faces of gibbsite were investigated. The
results show that the energy state of gibbsite is more stable when faces (001), (101) and (100) are mainly unfold faces, while
the energy state would be instable when face (010) is mainly unfolded. Whereas the calculation result of electric structure
shows that the front valence electron of face (001) of gibbsite is active correspondingly. That is there may be some activity
points on this face. It is found that from bond population calculation results, the bonding strength of Al—O bond of faces
(011) and (011) of gibbsite are stronger than that of face (001). If the proportion of unfold of (001) surface is decreased and




the proportion of unfold of (011) and (011) surfaces is increased to same possible extend, the bonding strength of AlI—O
bond of gibbsite would be more strong.
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