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Abstract  Guizhou bauxite ores are generally rich in gallium element, in Bayer process approximately 70% of
gallium, occurring as Ga,0, in bauxite, is dissolved out and accumulates in Bayer liquor, the other of 30% un-
dissolved Ga of the ores left in red mud without treatment, resulting in significant waste of gallium resources. In
the present study, the gallium in red mud was investigated by employing four-factor three-level L,(3*) orthogo-
nal experiments with hydrochloric acid leaching process. Moreover the property of leaching residues for removal
fluoride from solution were examined. The results were as following: leaching tests: the priority of factors affect-
ing on the gallium leaching from red mud follows hydrochloric acid addition amount > leaching temperature > liq-
uid-solid ratio > leaching time. The leaching of gallium was maximum of 94.92% while the corresponding Ga’*
concentration in leaching solution was 3. 91 mg + L "'in complementation tests under the optimal condition which
was determined for 50 g of red mud as hydrochloric acid excessive coefficient of 1.2, leaching temperature of
70 °C, liquid-solid ratio of 8 mL - g~ 'for 3 h. Removal fluoride tests: an average removal efficiency for fluoride
was 57. 54% under the conditions of leaching residues 25 g + L™" at pH =4. 7 for 6 h with 200 r - min ~'in room

temperature,, which showed that the leaching residues exhibited a good removal performance for fluoride solution
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Fig. 1  Effect curve of leaching factors
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Fig.2 SEM image of leaching residue
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Fig.3 Effect of dosage and contact time on fluoride removal from water
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