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Alginate Hydrogel-assisted Synthesis and Electrochemical Properties of
Si/rGO/C Composite for Lithium-ion Battery Anode Material

SUN Yazhou,CHEN Dingqgiong, PENG Yueying,ZHANG Yiyong,ZHAOQO Jinbao*

(State Key Laboratory of Physical Chemistry of Solid Surfaces, State-Province Joint Engineering Laboratory of Power Source

Technology for New Energy Vehicle,College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract : Silicon is generally regarded as one of the most promising anode materials of lithium-ion batteries because of its high theo-
retical capacity (4 200 mAh/g). However, the huge volume change (>>300%) and poor electronic conductivity seriously affect its
electrochemical performance and hinder its practical application.In this study. the silicon/reduced graphene oxide/carbon (Si/rGO/C)
anode composite was synthesized via the alginate hydrogel process: the alginate hydrogel was used as the stabilizer and carbon
source,and it bundled both the Si nanoparticles and graphene oxide (GO) together and transformed to the carbon layer after high
temperature carbonization.The structure,chemical composition and morphology of the composite were characterized using powder X-
ray diffraction (XRD),Raman spectrum,thermogravimetric analysis (TGA) ,specific surface area test,scanning electron microscopy
(SEM) and transmission electron microscopy (TEM) ,and the electrochemical properties of the composite were tested. The results
showed that inside the Si/rGO/C composites,the rGO sheets were highly disperse as a conductive network and the Si nanoparticles
were firmly locked on the rGO sheets with the carbon layer.The carbon layer and rGO significantly improved the electrical conducti
—vity of the composite,serving as a buffer for the large volume change of Si nanoparticles. The Si/rGO/C composite used as an an-
ode material demonstrated superior electrochemical properties, which delivered a high reversible capacity of about 1 000. 0 mAh/g
and 77. 6% capacity retention at 1. 0 A/g current density after 100 cycles.

Key words: silicon-based composite;alginate hydrogel; reduced graphene oxide;anode composite;lithium-ion battery



