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Fig. 2a exhibits an electron SEM image of the graphite electrode material used for the molten
salt preparation of graphene-silicon nanocomposite. The micrograph exhibits the presence of
graphite flakes with irregular grain sizes up to several micrometers and various particle
shapes. The XRD pattern taken from the graphite material in the powdered form in the two-
theta range from 20° to 30° is shown in Fig.1S and the data extracted from this pattern is
summarized in Table 1S. The results obtained demonstrate the appearance of the sharp (002)
reflection at 2theta=26.36° corresponding the d-spacing of 0.338 nm. An electrode made of
this material was exfoliated in molten LiCl to produce graphene nanosheets. Fig.1S exhibits a
SEM micrograph of the graphene nanosheets produced in molten salt [1]. Fig. 2S and Table
1S compare the XRD pattern of the graphene product with that of the graphite starting material
on the same scale of the intensity axis. The low intensity of (002) peak in the XRD pattern of
the graphene product indicates that its hexagonal crystallites are much less abundant in (002)
planes in comparison with those in the graphite starting material. It shows that the graphite
has largely been exfoliated during the molten salt process. Fig. 2b shows a bright field TEM
micrograph of the Si nanoparticles used for the fabrication of the nanocomposite. It should be
noticed that SEM study of silicon nanoparticles was difficult due to the extensive electron
charging effect caused by the semi-insulating Si surfaces, as can be seen in Fig. 3S. The
silicon nanoparticles in the graphene-Si nanocomposite, however, didn’'t show this charging
effect (Fig.2) which can be attributed to the presence of a conductive network of 3D graphene
nanosheets. Fig. 4S shows the powder X-ray diffraction pattern (blue line) and the Rietveld
refinement profile (red line) as well as peak information for GW-Si fabricated in the molten
salt. Fig. 5S shows the Coulombic efficiency of GW-Si containing 50wt% Si, shown in Fig. 5b,

with high magnification.
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Fig.1S. SEM micrograph of graphene nanosheets produced by the cathodic exfoliation of

graphite in molten salt.
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Fig. 2S. X-ray diffraction pattern of the graphite starting material, and graphene powders
produced by the exfoliation of the graphite in molten salt.



Table 1S. XRD data for the hexagonal (002) peak of the graphite raw material and graphene

product.

Pos. [°26] |Height [cts] | FWHM Left [°28] | d-spacing [A]

Graphene | 26.5253 | 5000 0.3936 3.36044

Graphite |26.3556 |41000 0.3375 3.38170
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Fig.3S.SEM micrograph of silicon nanoparticles. It is clear that the nanoparticles tend to
agglomerate into clusters. The electron charging effect caused by the semi-insulating Si

surfaces make the harsh white-dark contrast.
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Pos. [°208]  Height [cts] FWHM Leli [°26] d-spacing [A] Rel. Int. [%]

17.3949 41.37 1.1572 5.09822 0.20
26.6095 15435.70 0.2893 3.35000 75.37
28.5201 20481.24 0.3857 3.12977 100.00
30.4607 139.10 0.4822 293466 0.68
33.7523 89.01 0.2411 2.65562 0.43
42.5123 152.88 0.2893 2.12650 0.75
44.6928 213.11 0.3857 2.02769 1.04
47.3776 11263.43 0.2411 1.91886 54.99
54.7076 491.08 0.2893 1.67783 2.40
56.1803 5499.94 0.2893 1.63730 26.85
59.9209 45.87 0.9643 1.54372 0.22
69.1522 792.90 0.2893 1.35848 3.87
76.4642 890.77 0.3857 1.24576 4.35
77.6410 61.90 0.2893 1.22979 0.30

Fig. 4S. Powder X-ray diffraction pattern (blue line) and Rietveld refinement profile (red

line) as well as peak information for GW-Si fabricated in the molten salt.

120 -
100 1

80

60 -

40

Coulombic Efficiency (%)

20 1

0 . . . . .
0 50 100 150 200 250 300

Cycle Number

Fig. 5S. Coulombic efficiency of GW-Si containing 50wt% Si, shown in Fig. 5b, with

high magnification.



