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Potassium Extraction from Biotite by Sodium Ion Exchange and
Electrochemical Properties of Hydrated Sodium Mica

CHENG Yilin , HUANG Zhiliang",YAO Donghui, WU Changsheng ,CHEN Song
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To solve the problem of shortage of potassium resources in China, the technology of extracting soluble
potassium from insoluble potassium minerals needs to be further studied. The soluble potassium was extracted
from biotite by sodium ion exchange method and the aqueous sodium mica anode material was prepared. At the
temperature of 80 °C, potassium ion was exchanged with sodium ion, and the soluble potassium salt was obtained
from the filtrate by filtering the reaction liquid, and the hydrated sodium mica negative electrode material was
obtained. X-ray diffraction results show that the structure of mica phyllosilicates is not destroyed and the
potassium extraction rate is as high as 92.3% within 8 h. The electrochemical performance of biotite and
aqueous sodium mica after potassium extraction were determined by electrochemical workstation. Constant
current charge and discharge was carried out at the current density of 0.4 A/g, and the first discharge specific
capacity of hydrated sodium mica negative electrode material was measured to be 9.8 F/g, indicating it has better
electrochemical performance than biotite mineral.
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Fig. 1  XRD patterns of biotite mineral and

hydrated sodium mica
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Fig. 2 Change curve of potassium extraction rate with

reaction time
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Fig. 3 Hydrated sodium mica(Bs) : (a)cyclic charge-discharge curve at 0.4 A /g current density,

(b)eyclic voltammetry curves at scanning rate of 100 mV/s, (¢)eyclic voltammetry curves at different scanning rates
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