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Transformation mechanism of gibbsite to boehmite:
Implication for the genesis of boehmite in bauxite

Chen Bo', Chen Xiaoming'", Chen Diyun’
(1. State Key Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University,
Nanjing 210093, China; 2. Guangdong Provincial Key Laboratory of Radioactive Contamination Control and Resources,

School of Environmental Science and Engineering , Guangzhou University , Guangzhou 510275, China)

Abstract: The main ore minerals of bauxite are gibbsite, boehmite and diaspore, which are the products of chemical
weathering under hot and humid climate conditions. The mineral constituents and mineral assemblages can be significantly
different from one deposit to the other. Among them, boehmite is not only an important ore mineral in bauxite, but also an
important inorganic material. Unraveling the genetic mechanism of this mineral is of significance to understand the genesis of
bauxite and the efficient utilization of resources. In this study, the fine - grained gibbsite (Ds,—0.5 pm) was used as the
precursor for the transformation experiments that were conducted in water vapor and hot water at 175 ‘C for 12 h,
respectively. Our characterizations of the obtained products show that gibbsite was completely transformed into boehmite
with intact idiomorphic morphology. In the case of the coarse-grained gibbsite (D;,=120 um) that was hydrothermally treated
in water vapor at 165 °C for 12 h, boehmite microcrystals with parallelogram plate morphology formed on the (001) crystal

plane of gibbsite. Similarly, after treated in hot water at 175 °C for 12 h, a large number of parallelogram plate-like boehmite
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microcrystals formed. The size and morphology of the resulting boehmite crystals suggests that the transformation from

gibbsite to boehmite was controlled by the dissolution-precipitation mechanism. These observations imply that the formation

of boehmite in bauxite might be related to the dissolution of gibbsite,i.e.,a dissolution-precipitation mechanism is involved in

the transformation.
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Fig.2 SEM images and XRD patterns of the coarse-grained gibbsite before and after processing
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