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Synthesis and electrochemical performance of nano-Ge-Sn/C composite material
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Abstract: Ge has become the most promising anode material for lithium-ion batteries due to its high theoretical capacity.
Our team has prepared a nano-Ge-Sn/C composite material : carbon can improve the conductivity of Ge and adapt to the
change in its volume, and Sn can further improve the conductivity of the material.Since the electric potentials of Ge and Sn
to deintercalate/intercalate lithium ion are different, the component that does not participate in the reaction can be used as a
matrix to buffer the volume change led by the other component in charge and discharge processes, which can improve the
structural stability of the electrode.The morphology, structure and composition of the material were analyzed by SEM, EDS
and XRD.The capacity of the lithium-ion battery taking this composite as its anode material was 1 292 (mA-h)/g in the
first cycle discharge at a current density of 0.5 A/g, and remained at 510 (mA+h)/g after 100 cycles’ discharge.When the
current density was increased to 10 A/g, the battery kept a capacity of 460 (mA +h)/g.It indicates a good cyclical stability
and rate performance of this composite.
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Fig.1 Schematic illustration for the synthesis of Ge—Sn/C composite material

a C@Ge [f) SEM £ AN RE(G EDS 44
a SEM images and corresponding

EDS images of C@Ge

b C@GS3 [y SEM £ SRS LI EDS £ 5
b SEM images and corresponding
EDS images of C@GS3

¢ C@GSI0 [¥) SEM 45 AR R[] EDS &5 4t
¢ SEM images and corresponding

EDS images of C@GS10

2 C@Ge,C@GS371 C@GS10 K SEM &5 R3¢ KK EDS 45 R
Fig.2 SEM images and corresponding EDS images of C@Ge,C@GS3 and C@GS10
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Fig.3 XRD patterns of C@GS3,C@GS10 and C@Ge
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