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Effect of binders on performances of
Si/C composites for Li-ion batteries

SU Ming-ru, WANG Zhi-xing, GUO Hua-jun, LI Xin-hai, HUANG Si-lin, GAN Lei

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The Si/C composite was prepared by pyrolyzing the citric acid mixed with nano-silicon and flake graphite
powders. X-ray diffractometry (XRD) and scanning electron microscopy (SEM) were used to characterize the structure
and morphology of the composite. The electrochemical performance of the composites was investigated by using two
different binders polytetrafluoroethene (PVDF) and sodium alginate (SA), respectively. The results shows the initial
capacities of the composite using different binders are 528.7 and 538.5 mA-h/g, respectively, and the initial efficiencies

are 69.57% and 63.38%, respectively. However, the composite exhibits a better cycling performance when using the SA

binder, and the capacity retention is more than 90% after 20 cycles.
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Fig. 1
pyrolyzed carbon and Si/C composite: (a) Flake graphite;

XRD patterns of flake graphite, nano-Si, citrate-

(b) Nano-Si; (c) Citrate-pyrolyzed carbon; (d) Si/C composite
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Fig. 2 SEM images of nano-Si(a), flake graphite(b) and Si/C composite((c), (d))
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different binders
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