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Fig. 1 XRD pattern of discarded LAS glass-ceramics
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Si Al Ti Li Zn
30.49 11.81 1. 89 1.7 1. 087
Ba Ca Na Fe Mg
0.742 0.564 0.525 0.514 0. 465
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Fig.3 Effect of liquid volume to solid mass ratio on leaching rate of lithium
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Fig. 4 Effect of H,SO, mass concentration

on leaching rate of lithium
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Fig. 5 Effect of leaching temperature

on leaching rate of lithium
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Table 3 Kinetic fitting parameters of lithium leaching process
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Fig. 14 Fitting curves for mixed control of chemical

reactions and internal diffusion
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Extraction of Lithium from Discarded Glass-Ceramics with HF/H,SO, Mixed Acid
CHEN Cheng'*,YAN Qun"*?*, TANG Xuekun'?,LIU Zishuai'* ,ZHOU Hepeng'?,LI Enhao'*

(1.Yichun Lithium New Energy Industry Research Institute,]Jiangxi University of Science and
Technology,Yichun 336000,China;
2.College of Resources and Environmental Engineering ,Jiangzxi University of Science and
Technology,Ganzhou 341000,China;
3. School o f Civil and Surveying & Map ping Engineering , Jiangzi University of Science and
Technology,Ganzhou 341000,China)

Abstract: To address the issues of high energy consumption,low efficiency, difficult recovery and easy
secondary pollution in the pyrometallurgical recovery of lithium from solid waste, the enhanced
leaching of lithium from discarded lithium aluminum silicate (Li, O-Al, O5-SiO, , LAS) glass-ceramics
samples using a mixed acid of HF/H; SO, as the leaching agent was studied. The effects of liquid
volume to solid mass ratio, sulfuric acid mass concentration, leaching temperature, leaching time,
stirring speed and raw material particle size on the leaching rate of lithium were investigated,as well as
the effects of liquid volume to solid mass ratio and leaching temperature on the leaching rates of
aluminum and silicon. The kinetics of lithium leaching was also explored. The results show that under
the optimal conditions of m(sample) : V(HF) : V(H,SO,)=1: 2.5 2,particle size of —0. 074 mm,
sulfuric acid mass concentration of 900 g/L,leaching temperature of 60 °C,leaching time of 120 min,
and stirring speed of 200 r/min,the leaching rate of lithium can approach 99%. Compared with other
influencing factors HF volume to sample mass ratio and leaching temperature have a greater impact on
the leaching rate of lithium. In contrast,the HF volume to sample mass ratio and leaching temperature
have a greater effect on the leaching of aluminum than that of silicon. The leaching of lithium conforms
to the unreacted core shrinkage model, with an apparent activation energy E, of 39. 53 kJ/mol,and the
leaching rate of lithium is controlled by the chemical reaction-internal diffusion mixed control. The re-
search results can provide theoretical guidance for the recovery and reuse of valuable elements from
discarded LAS glass-ceramics.

Key words: discarded glass-ceramics; HF; H, SO, ;lithium;extraction; kinetics





