Experiment
Synthesis of SnO2
SnO2 nanoparticles were prepared by hydrothermal method. Firstly, 1.5 gNa2SnO3·3H2O and 4g urea were mix up and added in a mixed solution of deionized water and anhydrous ethanol (1:1, v/v) and then placed it on a magnetic mixer for 60 minutes. Secondly, put the solution in a teflon-lined stainless steel autoclave, and then set the temperature to dry at 200 ℃ for 18 hours. After cools naturally, it would be washed by deionized water and centrifuge. During washing, white precipitate will occur. Finally, dry the white precipitate in a vacuum dryer for 15 hours, SnO2 can be made.
Preparation of SnO2/CuS/ Graphene
SnO2-CuS-Graphene composites were prepared by ball milling in Planetary ball mill. Firstly, 0.7 g SnO2、 0.05 g CuS were added to the ball mill tank , 30 g ball mill ball was added, and the planetary ball mill was used for 15 hours. Secondly, 0.25 g Graphene was added to the ball mill tank and mixed for 5 hours to obtain SnO2-CuS-Graphene.
A contrast sample is made under the same operating process SnO2/Graphene, without adding CuS.
Characterization
A X ray diffractometer was used for reflection to determine the crystalline phase of the composite. Raman spectra was used to examine disordered carbon, ordered carbon. Thermogravimetric analysis was used to detect the carbon content of the composites. SEM were used for observing the microstructure of the complex. A XPS was used to confirm the element composition and element combination of the compound. 
Electrochemical measurements
[bookmark: _GoBack]Three active materials, SnO2/CuS/Graphene, electrical conductivity, and polyvinylidene fluoride, consists the working electrode. The three materials were added at a mass ratio of 7:1.5:1.5 respectively. And then they were mixed and ground with NMP solvent to obtain a uniform slurry, then smeared on copper foil through a scraper and dried at 80 degrees Celsius for one night. After drying, t they were cut into pole pieces, weighed, and used as negative material to complete the battery assembly in the glove box. And then use electrochemical workstation to test the performance at 0.01-3.0 V voltage.




