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Abstract: Lepidolite emerges as a critical reservoir of lithium resources in China, providing a pathway to efficient lithium
extraction and the concurrent recovery of strategic resources such as rubidium and cesium, thereby unlocking substantial eco-
nomic value. Firstly, the basic properties, structure and occurrence of lepidolite in China were introduced. Subsequently,
the activation methods for lithium extraction were meticulously outlined, including acid, alkali and salt methodologies, and
an exhaustive comparative analysis was conducted to reveal variations in energy consumption, cost-effectiveness, and envi-
ronmental impact. Notably, certain techniques exhibit lower energy requirements and costs but entail a heightened risk of en-
vironmental pollution. Moving forward, the study delved into the intricacies of separating rubidium and cesium from the lithi-
um precipitation mother liquor, exploring stepwise crystallization, precipitation, solvent extraction, and ion exchange meth-

ods, and compared the advantages and disadvantages of
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efficient but not suitable for large-scale production. In re-
sponse to these findings, the study proposes a holistic para-
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digm, acknowledging the inherent limitations of single
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embracing a nuanced and integrated perspective, this study aims to contribute to the optimization of lithium resource exploi-

tation and associated resource utilization on a broader scale.
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Fig. 1 Structure schematic diagram of TOT spatial configuration of lepidolite crystal[”]



686 rh b R %44 %
£1 IEESEZBETEIELEHESN]
Table 1 Main chemical composition of lepidolite ore in Yichun, Jiangxi Province( w /%) (15
Element K Na Fe Mn Li Ca F Si0O, Al O,
Content 6.45 1.25 0.13 0.24 1.7 0.14 4.46 50.78 26.93

« (K,Ba,Na), ,,(Al,Mg,Cr,V),(Si,ALV), - 10(OH,0),
+Al,Si,0,(OH),
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Fig. 2 XRD pattern of lepidolite ore in Yichun, Jiangxi Province
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Table 2 Advantages and disadvantages of lepidolite activation methods
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Fig. 3 Flow chart of lithium extraction process by sulfuric acid method
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Fig. 4 Three stages of reaction of lepidolite in sulfuric acid medium
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Fig. 5 Flow chart of lithium extraction process from limestone method
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Fig. 6 Flow chart of lithium extraction process by sulfate method
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