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Table 1 Chemical analyses of quartz sand after crushing and
magnetic separation
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Fig.1 SEM/EDX micrograph of raw quartz mineral section
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Fig. 2 Effect of temperatures on removal rate of impurity leaching from quartz sand without calcination
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Fig. 3  Effect of temperatures on removal rate of impurity
leaching from quartz sand with calcination
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Fig. 4 SEM micrograph of sand particle surface
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Study On Calcination and Quenching-Acid Leaching of Fengyang Quartz Sand
for Deep Purification and Its Kinetics

ZUO Qiuxia', LIU Jiawei’, CHEN Jian’

1. Shandong Aluminum Vocational College, Weihai 264400, Shangdong, China;
2. Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031, Anhui, China

Abstract: Al is one of the important impurities to be removed in quartz sand. Al impurities are difficult to be completely
removed due to their strong bonding strength with the matrix, high content, and likelihood to exist inside the particles. In
this study, starting from the impurity removal mechanism, a quartz ore sample from Fengyang, Anhui was treated by a
method of high temperature calcination, quenching and acid leaching of quartz sand to improve the removal efficiency of
the impurities. The experimental results showed that the content of the Al impurities could be reduced to 45.89 g/t from 1 148
g/t after calcining and quenching quartz sand at a high temperature of 900°C, and then heating and acid leaching with a
highly corrosive HNO,-HCI-HF ternary mixed acid and the removal ratio reached 96.0%. The total impurity content could
be reduced to 256.1 g/t from 2 059.9 g/t, and the removal ratio reached 87.6%. The observation of the microstructure and
morphology of the quartz sand before and after calcination, quenching and acid leaching showed that a large number of
irregular connected cracks and surface corrosion pits appear in the treated quartz sand, which is conducive to the infiltration
of the acid into the particles and improves the impurity removal effect. The general multiphase shrinking core model was
used to analyze the experimental results, and it was found that the rate-controlling step of the acid leaching was the internal
diffusion of the reaction products. The activation energy of the reaction was reduced by 69% after the calcination, which
indicated that the direct calcination and quenching of the quartz sand particles was beneficial to the acid leaching and
impurity removal treatment of the quartz sand.

Keywords: aluminum impurity; quartz sand; calcination; acid leaching; shrinking core model
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