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Fig. S1 SEM images of Si@RGO/C at different magnifications.
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Fig. S2 SEM images of Si@PVP@RGO/C at different magnifications.

Fig. S3 TEM images of Si@PVP@RGO/C.

Fig. S4 TEM images of Si@RGO/C.



Fig. S5 EDX spectrum of Si@PDDA@RGO/C.

Fig. S6 (a) XPS survey spectra of Si@PDDA@RGO/C. (b) High-resolution curves of 

O 1s for Si@PDDA@RGO/C. 



Fig. S7 (a) XPS survey spectrum of Si@PVP@RGO/C. The high-resolution spectra of 

(b) Si 2p, (c) C 1s, (d) O 1s for Si@PVP@RGO/C.

Fig. S8 (a) XPS survey spectrum of Si@RGO/C. The high-resolution spectra of (b) Si 

2p, (c) C 1s, (d) O 1s for Si@RGO/C.



Fig. S9 (a, b) N2 adsorption/desorption isotherms of Si@PVP@RGO/C and 

Si@RGO/C. (c, d) BJH pore size distribution plots of Si@PVP@RGO/C and 

Si@RGO/C. 

Fig. S10 Cross section and surface morphology of Si@PDDA@RGO/C anodes (a, d) 

before and after (b, e) 30 and (c, f) 40 cycles, respectively.



Fig. S11 The relationship between the peak current and scan rate of 

Si@PDDA@RGO/C.

Fig. S12 Contribution of capacitance behavior for Si@PDDA@RGO/C at 0.1 mV s-1.



Table S1 N2 adsorption-desorption analysis of obtained samples.

Electrode material Surface area (m2 g-1)
Average pore diameter 

(nm)

Si@PDDA@RGO/C 78.61 6.19

Si@PVP@RGO/C 77.02 6.09

Si@RGO/C 79.67 5.23

Table S2 Comparison of Si@PDDA@RGO/C composites in reported literature to this 

work.

Electrode material

Current 

density 

(A g-1)

First cycle capacity 

(mAh g-1)

ICE

(%)

Nth 

capacity 

(cycles)

Ref.

Si@PDDA@RGO/

C
0.2 783.48/1292.24 60.63 620.13

This 

work

(Si/G/G)@C 0.1 782.1/860.4 90.9 584.2(200) [1]

Si/NC 0.5 1394.4 / 563.7(300) [2]

Si@ZIF-glass 1 627/1010 62 650(500) [3]

Si@void@NC 0.2 1082.5/1449.9 74.6 697.7(100) [4]

Si@void@C 0.05 1487/2094 71 628(100) [5]

Si-C 0.1 /505 / 395(50) [6]

Si@NC/Co/CNTs 1 937/1288 72.8 758(800) [7]

Si@void@C 0.1 904.8/1193.8 75.79 627.5(100) [8]

GPSCM 0.05 598/767 78 589(50) [9]



Table S3 EIS fitting results for all composites

Electrode material Rs (Ω) Rct (Ω) Б (Ω s-1/2) DLi
+ (cm2 s-1)

Si@PDDA@RGO/C 2.09 124.60 105.26 2.51×10-18 

Si@PVP@RGO/C 2.92 375.40 347.45 2.30×10-19 

Si@RGO/C 6.27 579.20 351.6 2.25×10-19
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