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Figure S1 Photographs from different times show the reaction process of microwave
assisted synthesis of expanded graphite. First, electrical arc induced flame from the
reaction of H,SO4 and KMnO4 was occurred. Then, expanding graphite process was
occurred.
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Figure S2 Photographs of graphite and modified graphite. After microwave treating,

the volume of graphite increased.

Table S1. Structure characteristics of the graphite and expanded graphite obtained

based on the (002) XRD diffraction peak and measured capacity of graphite anode in

lithium ion battery. MG refers to modified graphite.

Sample | KMnOs | HSOg4 20 dooz Capacity at 100 mA/g
(8 (8 ) (nm) (mAl/g)
Graphite 0 0.5 26.22 0.339 236
MG-0.07 | 0.07 0.5 26.64 0.334 298
MG-0.10 | 0.10 0.5 26.75 0.333 373
MG-0.13| 0.13 0.5 26.65 0.334 243
MG-0.15| 0.15 0.5 26.65 0.334 233
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Figure S3. SEM images of MG-0.07 (a), MG-0.1 (b), MG-0.13 (c), MG-0.15 (d).

s-4



Absorption

—EG-0.15
—EG-0.13

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm'1)

Figure S4 IR spectra of MG-0.13 and MG-0.15.
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Figure S5. SEM, EDS mapping image and EDS spectrum of MG-0.15.
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Figure S6. SEM image and EDS spectrum of MG-0.20 (addition of 1.0 g H,SO4).
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Figure S7. SEM image and EDS spectrum of MG-0.40 (addition of 1.5 g H,SO4).

Table S2 EDS data of C/Mn and C/S ratios

Sample C/Mn C/S
MG-0.15 149.2302 8.484126
MG-0.40 63.93987 46.32782
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Figure S8. (a) Charge-discharge curves of MG-0.10 and (b) cycling performance of
the original graphite and expanded graphite samples at a current density of 100 mA/g.
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Figure S9. Cycling performance of the MG samples obtained at a current density of
100 mA/g. MG-0.07 (a), MG-0.10 (b), MG-0.20 (c), MG-0.30 (d) and MG-0.40

(addition of 1.0 g H,SOy) (e). Cycling performance of the MG samples of MG-0.07
(f), MG-0.10 (g), MG-0.20 (h), MG-0.30 (i), MG-0.40 (j) (addition of 1.5 g HySOy,).
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