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Fig. S1 SEM images of micro-sized Si.
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Fig. S3 The TEM image of G-Si
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Fig. S4 C1s spectra of (a) GO-Si, (b) G-Si, (c) f-GO-Si, and (d) f-G-Si
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Fig. S5 Si2p XPS spectra of (a) GO-Si, (b) f-GO-Si, (c) G-Si, and (d) f-G-Si.
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Fig. S6 SEM images of cross section of (a,b) f-G-Si and (c,d) G-Si after long cycling up to 500 cycles at 1
Agt.

Fig. S7 SEM images of (a) and (c) f-G-Si, and (b) and (d) G-Si with lower silicon content (52% silicon).
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Fig. S8 Sheet resistance characteristics of f-G-Si and G-Si.
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Fig. S9 Discharge-charge profiles of (a) f-G-Si and (b) G-Si at different current densities.
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Fig. S10 GITT curves of (a) f-G-Si and (b) G-Si.
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Fig. S11 Nyquist plots of f-G-Si and G-Si.
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Table S1a. BET surface area &Pore size distribution of G-Si

BET Surface Area:

1.3706 m?¥g

Pore Width (nm)

Cumulative Pore Volume (cm¥/g)

1.483289338

0.000364355

1.590515054

0.000364355

1.715611708

0.000364355

1.8585793 0.000364355

2.001546978 0.000364355

2.16238568 0.000364355

Table S1b. BET surface area &Pore size distribution of f-G-Si

BET Surface Area: 3.7614 m¥/g

Pore Width (nm) Cumulative Pore Volume (cm¥g)
1.483289 0.000805

1.590515 0.000805

1.715612 0.000805

1.858579 0.000805

2.001547 0.000805

2.162386 0.000805

2.341095 0.000805

2.519805 0.000805
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Table S2. The electrochemical performance comparison between previously reported graphene/silicon

hybrid anodes and f-G-Si

Materials Capacity Cycles Current density | References
Freeze drying Si

nanoparticles 1248.8 mAhg?! | 100 1200 mA gt 1
with Graphene

Si NS + rGO, 1 1 2
LBL filtration 2030 mAh g 150 200mA g

Si NP + GO, co- 1 1 3
filtration 1650 mAh g 100 100 mA g
Silicon/graphene

COMPOSIte USiNG | ;55 A gt | 30 200 mA g 1
solvent exchange

method

Watermelon-

inspired Si/C 650 mAh g* 250 325 mAg! S
microspheres

sm-Si@C/Gr 1192 mAh gt 100 1000 mA gt 6
(<=1 pm)

Si-based gel 1085.3 mAhg?! | 100 420 mA gt /
g'f_olpifns' 587.7 mAhg! |50 200 mA gt :
fg\_’épanP/ CB 120936 mang! |90 400 mA gt 9
f'l'\_’épfner ~1260 mAh gt | 300 2100 mA gt 10
fgfﬁﬁ‘s'w 2271 mAhg! | 150 667 mA gt 1
'I’_“ZCET']S'ZE" SIC | 1860 mAng? |60 100 mA gt 12
ETEI.?SS)@RGO 1750 mAh g | 150 2000 MA g 13
f-G-Si (~1-5 pm) | 1334 mAh g* 200 1000 mA gt This work
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