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Synthesis of silicon from talc and its characteristics as an anode for lithium-ion batteries
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A mixture of silicon and SiOx nanoparticles is prepared by magnesio-thermal reduction process using talc. Talc is a clay mineral composed of hydrated magnesium silicate and it is one of the most common and abundant minerals on the earth. The reduced silicon and SiOx particles are found to be porous after acid etching and the particles are closely connected. The carbon layer on the silicon and SiOx particles provides not only electronic conductivity to the electrode but also durability to the stresses from volume change of the active material during cycling. The information on structural, physical and electrochemical properties are collected using XRD (X-ray diffraction), SEM (scanning electron microscope), FT-IR (Fourier transform-infrared) spectroscopy, TEM (transmission electron microscope), TGA (thermogravimetric analysis), EIS (electrochemical impedance spectroscopy) and galvanostactic charge-discharge test. The initial discharge capacity of the carbon-coated silicon and SiOx from talc is measured to be 882 mAh/g at 0.01 C (44 mA/g) and it decreases to 493 mAh/g after 100 cycles, indicating a capacity retention rate of 55.9%. These superior performances are believed to be attributed to the unique structure of the magnesio-thermally reduced silicon and SiOx.
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