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Lithium Extraction from Heat-resistant Ware Waste by a Sulfuric Acid Process with an aid of
Mechanochemical Effect

Noritsugu HASHIMOTO and Toru NISHIYAMA

Heat-resistant wares, such as earthen pots, which are the main products of Yokkaichi Banko ware, contain about 2%
lithium in terms of lithium oxide, because petalite is used as a raw material to improve thermal shock resistance. In this
study, we worked on the recovery of lithium resources from heat-resistant ware waste using a sulfuric acid process with
an aid of mechanochemical effect. After placing the heat-resistant ware waste and diluted sulfuric acid into a planetary
ball mill and reacting while milling, lithium was leached into water as lithium sulfate. By measuring the lithium
concentration in this leachate, the lithium extracted rate was calculated. As a result, when the reaction was carried out
without balls in the milling, almost no lithium leaching was observed. However, when planetary ball-milling was

performed during the reaction, it was confirmed that the mechanochemical effect significantly enhanced the Lithium

extracted rate.
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Table 1 Chemical composition and median diameter of heat-resistant ware waste used in this study.
Chemical composition / % Median
Loss on diameter,
SiO2  ALOs  Fe20s3 TiO2 MnO CaO MgO  NaO K20 P20s Li2O
ignition ~ Dso/ um
68.82  25.48 0.84 0.34 0.04 0.25 0.60 0.37 1.02 0.05 2.21 0.25 8.98
Dilute sulfuric acid H,O CaCo, Ca(OH),, Na,CO,
J J J Leachingliquid |,

Heat-resistant Milling |
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Flowchart for Li recovery by the sulfuric acid process with an aid of mechanochemical effect.
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Fig. 3 Effect of the amount of H>O addition on the

Li extraction rate and Dso.
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Fig. 4 Relationship between milling time and the Li

extraction rate.
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obtained precipitate.
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Fig. 6 Difference in the Li extraction rate with and

without mechanochemical treatment.
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