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Eqs. (S1) and (S2)
[bookmark: _GoBack]   （S1）
   （S2）
where R, T, A, n, F and C are constant.  can be calculated from the relationship of and -1/2. There is a negative correlation between of  and . 


[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Eq. (S3)
The sodium ion mobility can be calculated by the following formula. 
 (S3)
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]where mM and VM are the molar mass and volume of the electrode, respectively. τ is the pulse duration, V is the total surface area of the electrode, is the voltage drop between the initial and the steady-state processes, and is the total change of the cell at a constant pulse time.
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[bookmark: OLE_LINK57][bookmark: OLE_LINK58][bookmark: OLE_LINK28][bookmark: OLE_LINK27]Fig. S1.  SEM images of (a-c) Cu1.81S/NC-1, (d-f) Cu1.81S/NC-2 and (g-i) Cu1.81S/NC-3.




[bookmark: OLE_LINK64]Fig. S2.  XPS survey scan spectra of Cu1.81S/NC-2.
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Fig. S3.  Cycling performances of pure Cu1.81S and Cu1.81S/NC-2 electrodes at 0.2 A g-1.
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Fig. S4.  (a, b) HRTEM images and (c, d) SEM images of Cu1.81S/NC-2 electrode charged to 3.0 V after 50 cycles at 1 A g-1.




Fig. S5.  Na+ transport coefficients of Cu1.81S/NC-1, Cu1.81S/NC-2 and Cu1.81S/NC-3 electrode.
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Fig. S6.  (a) GITT potential profiles and (b) the corresponding Na+ diffusion coefficients of Cu1.81S/NC-2 and Cu1.81S.常用对数写法





Fig. S7.  XRD pattern of Na3V2(PO4)/C.
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Fig. S8.  The cycling performance of sodium-ion full cell at 0.2 A g-1.
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