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Fig. 1 XRD patterns for SnCu powder and SnCu@GS
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Fig.2 XPS spectra of SnCu@GS composite: (a) C 1s; (b) O 1s
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Fig. 3 FESEM images of SnCu@GS composite((a), (b), (¢)) and SnCu powder((d), (e), ()
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Fig. 4 SEM images((a), (c)) and EDS spectra((c), (d)) for SnCu@GS composite((a), (b)) and SnCu powder((c), (d))
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Fig. 5 TEM images((a), (b), (c)) and HRTEM image(d) of SnCu@GS composite
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Graphene-based SnCu anode synthesized via
solverthermal method for sodium ion batteries

DONG Qiangl‘ 2, XU Hai-songl’ 2, PAN Fei3, WANG Pei-ran3, HE Yu-shi3, LI Lin-seng3, MA Zi-feng3

( 1. Hitachi (China) Research & Development Corporation, Shanghai 200020, China;
2. Shanghai Jiao Tong University-Hitachi Materials Technology Innovation Joint Laboratory,
Shanghai 200240, China;
3. Shanghai Electrochemical Energy Devices Research Center, School of Chemistry and Chemical Engineering,

Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The SnCu@GS (SnCu nanoparticles anchored on graphene sheets) composite was successfully
synthesized by a strategy integrating an in-situ solvothermal method and a freeze-drying process with a subsequent
annealing procedure. The electrochemical performance of nano-sized SnCu granules anchored on graphene matrix
as an anode for sodium-ion batteries was also investigated. The results reveal that graphene constructs a
three-dimensional porous conductive framework in solvothermal reaction and leads to a well dispersion of SnCu
nanoparticles with an average diameter of about 70 nm on graphene sheets. In contrast, SnCu spheres without
graphene network obtained through the same route exhibit various diameters from 200 nm to 4 pm. The
introduction of graphene oxide (GO) which is the original source of conductive GS network, can effectively inhibit
the secondary aggregation of nanoparticles. The SnCu@GS composite shows superior cycling stability and rate
capability. The specific reversible capacity of the SnCu@GS electrode can still maintain about 150 mA-h/g at a
current density of 200 mA/g after 200 cycles.

Key words: graphene; solvothermal synthesis; tin-copper; nanoparticle; sodium-ion battery
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