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Fig. S1 TGA curve of m-PAA-XG under N2 flow with a heating rate of 10 ℃ min-1.
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Fig. S2 TGA curve of c-PAA-XG under air flow with a heating rate of 10 ℃ min-1, showing 

the high thermal stability (up to 200 ℃) of c-PAA-XG under air condition.
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Fig. S3 Similar CV curves of PVDF and c-PAA-XG binders at 0.2 mV s-1, showing the high 

electrochemical stability of c-PAA-XG binder. The electrodes consist of binders and super P 

conductive carbon with a mass ratio of 1:1.
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Fig. S4 Stable cycling performance of nano-Si electrodes with c-PAA-XG binders at 2.0 and 

3.0 A g-1 (the first cycle was at 400 mA g-1).
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Fig. S5 SEM images of nano-Si electrodes with PVDF binder (a) before cycling and (c) after 

the first charge and discharge processes, and with c-PAA-XG binder (b) before cycling and (d) 

after the first charge and discharge processes.
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Fig. S6 Nyquist plots of nano-Si electrode with c-PAA-XG binder after 50 cycles and after 

100 cycles. Inset is the fitting equivalent circuit, in which RSEI is assigned to SEI film 

resistance, Rint is assigned to interphase electronic contact resistance, and Rct is assigned to 

charge transfer resistance.
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Fig. S7 SEM images of (a) graphite micro-flakes, two kinds of LiFePO4 nano-particles: (b) 

LiFePO4-1 and (c) LiFePO4-2, and (d, e) LiMn2O4 nano/micro-particles.
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Fig. S8 (a, b) SEM images, and (c) TGA curve with a heating rate of 10 ℃ min-1 under air 

flow of as-prepared nano/micro-Si/C composite.
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Fig. S9 Charge-discharge curves of Si/C anode with a high loading of 7.1 mg cm-2.
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Fig. S10 Charge-discharge curves of LiMn2O4 cathode with a loading of 47.8 mg cm-2 at 0.03 

C.



12

Fig. S11 Digital photos of Li anodes from the cells with: (a) graphite anode with a loading of 

27.4 mg cm-2 after the 25th charging process, and (b) LiFePO4 cathode with a loading of 37.8 

mg cm-2 after the 22nd charging process.
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Table S1 Comparison of the active material loading and areal capacity of Si-based anodes for 

Li-ion batteries in recently published excellent studies. 

Ref.a Active material loading (mg cm-2) Reversible areal capacityb (mAh cm-2)

This 
work

18.3 27.7

13 1.2 1.52

22 1.1 3.2

27 0.5-0.7 1.8

46 6.2 3.2

47 4.9 ~8.0

48 8.2 3.4

49 8.5 4.0

50 0.6 1.5

51 1.7 ~4.2

52 0.9 2.8

53 0.35-0.5 1.1

54 0.5 1.1

a The references are listed in the main text
b The highest reversible areal capacity in the references


