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Fig. 1 (a) Schematic diagram of the molecular structure of CMC and (b) Schematic diagram of the molecular
structure of the main components in tragacanth gum
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Fig. 2Charge and discharge curves of the first five turns of the CMC/Si electrode (a) , charge and discharge curves
of the first five turns of the tragacanth gum/Si electrode (b) , and cycling performance of CMC and tragacanth

gum/Si electrodes (c)
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Fig.5 Electrochemical impedance of CMC/Si electrode and tragacanth gum/Si electrode
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Fig. 6 SEM of CMC/Si electrode (a, ¢) and tragacanth gum/Si electrode (b, d)
before cycle(a, b); after 100 cycles(c, d)
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Application of tragacanth gum in silicon
anode lithium ion battery

HE Shuaishuai, LIU Jian*, GONG Zhengliang, GAN Lihui,

LONG Minnan

(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract: Binder used in silicon-based lithium-ion batteries, although its amount is small, is one
of the important factors affecting the battery performance. This paper proposed for the first time
the use of water-soluble polymer tragacanth gum as a new type of binder for silicon-based lithium
ion batteries. The cycle performance and other aspects of electrochemical performance were
investigated. Scanning electron microscopy (SEM) was applied to characterize the materials of the
anodes before and after cycling of the lithium batteries. The experimental results showed that
when CMC and tragacanth gum were used as binders, respectively, for silicon-based lithium-ion
batteries at a current density of 210 mA/g, the first discharge specific capacity was 2 808.7 and 3
178.7 mAh/g, respectively, and the first coulomb efficiency were 68.84% and 83.64%,
respectively. After cycling for 100 cycles at the current density of 420 mA/g the discharge specific
capacity was 485.7 and 1 360.1 mAh/g, and even the battery with tragacanth gum as binder
remained at 1 056 mAh/g after a long cycling of 200 cycles. It has been proved that the silicon
negative electrode lithium ion battery using the tragacanth gum as a binder has an excellent cycle
performance, and it is expected to become a new type of water-soluble binder for silicon negative

electrode lithium ion battery.

Keywords: lithium-ion battery; silicon nanoparticles; tragacanth gum; aqueous binder;

electrochemical performance





