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Lithium Extraction from Heat-resistant Ware Waste by Sulfuric Acid Process

Noritsugu HASHIMOTO, Toru NISHIYAMA, Seiji NIIJIMA, Shigeo HAYASHI,
Shinya MATSUURA and Kazuaki MASUYAMA

The heat-resistant wares, which are the main products of Yokkaichi-Banko ware, contain about 2 % lithium in terms of

lithium oxide equivalent, because petalite is used as a raw material to improve thermal shock resistance. In this study, the

recovery of lithium resources from heat-resistant ware waste using the sulfuric acid process was investigated. The heat-

resistant ware waste was reacted with sulfuric acid, and lithium sulfate was extracted into water. After neutralization and

filtration to remove impurities, sodium carbonate was added to precipitate lithium carbonate. Analysis of this precipitate

using powder X-ray diffraction confirmed that it was a single phase of lithium carbonate. This indicates that lithium

resources can be recovered even from the heat-resistant ware waste with low lithium content and impurities.
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Table 1 Chemical composition of heat-resistant ware waste used in this study.
Chemical composition / wt.%
Specimen Loss on
SiO2  ALO; Fex03 TiO2 MnO CaO MgO NaO K0 P,0Os LiO =
1gnition
Sample A 68.82 25.48 0.84 0.34 0.04 0.25 0.60 0.37 1.02 0.05 2.21 0.25
Sample B 67.20 23.30 3.33 0.25 0.02 0.79 0.31 0.58 0.94 0.02 2.28 1.16

Table 2 Median diameter of heat-resistant ware

waste after milling.

Specimen Median diameter, Dso / pm
Sample A 8.98
Sample B 7.72
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T pH7-8
Diluted sulfric acid

Flowchart for the recovery of Li,COs from heat-resistant ware waste by sulfuric acid process.
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Fig. 2 Effect of reaction temperature on Li

extraction rate.
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Fig. 3 Effect of amount of diluted H,SO4 on Li

extraction rate.
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Table 3 Semi-quantitative analysis of leaching residues.
Chemical composition / wt.%
Specimen
SIOZ A1203 SO3 CaO F6203 KzO BaO TlOz MgO ZnO MnO szO P205 N10 ZI'OZ CI'203
Sample A 59.56 2593 6.31 3.65 1.20 1.17 056 0.45 038 031 0.05 0.04 0.03 0.02 - -
Sample B 59.15 23.71 5.81 4.60 4.33 1.09 - 0.29 0.21 0.62 0.03 0.03 0.02 0.07 0.02
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Fig. 4 XRD patterns of leaching residues obtained

from Samples A and B.
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Fig. 5 XRD patterns of purification residues

obtained from Samples A and B.

Table 4 Semi-quantitative analysis of purification residues.
Chemical composition / wt.%
Specimen ) )
CaO  MgO S03 ZnO  MnO NiO Si02  ALOs K:O SO P20s
Sample A 59.56 2593  6.31 3.65 1.20 1.17 0.56 0.45 0.38 0.31 0.05
Sample B 59.15 23.71 5.81 4.60 4.33 1.09 - 0.29 0.21 0.62 0.03
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Table 5 Chemical analysis of impurities in precipitate obtained from Sample A.

Average content / wt.%

Specimen

SiO; Al203 Fe203

CaO

MgO Na2O K20 ZnO

Sample A 0.14 tr. tr.

0.12

0.22 0.16 tr. tr.
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Diffraction angle, 20 / degree (CuKa)
Fig. 6 XRD patterns of commercial LioCO; and

precipitates obtained from Samples A and B.
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