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Fig. S1 TEM images of (a) expanded-G75, (b) expanded-G50 and (c) expanded-G33.
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Fig. S2 Raman spectra of the P@expanded-G samples and red P.
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Fig. S3 (a) N, adsorption isotherms and (b) pore size distributions of the expanded-G samples;

(c) N, adsorption isotherms and (d) pore size distributions of the P@expanded-G samples
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Fig. S4 XPS of expanded-G50.
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Fig. S5 SEM images of (a) P@expanded-G75 and (b) P@expanded-G33.



Fig. S6

Fig. S6 TEM images of (a) P@expanded-G75 and (b) P@expanded-G33.



Fig. S7

Fig. S7 TEM image of P@expanded-G50 with high magnification.



Fig. S8

(@) o.04 (b) o0
0.02-
0.00 —
9 T -0.02
=004 b
5 5 -0.04-
3 - 2 nd
- 2
Sl e 0.06 -
~0.08 ———4th
—5th
-0.124+ T T T T T T -0.10 T T T T T T T
0.0 0.5 1.0 1.5 2.0 2:5 3.0 00 05 10 15 20 25 3.0

Voltage (V) Voltage (V)

Fig. S8 CV curves of (a) P@expanded-G75 and (b) P@expanded-G33.
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Fig. S9 Initial three discharge/charge profiles of (a) P@expanded-G75 and (b) P@expanded-

G33.
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Fig. S10 (a) Cycling performances of the expanded-G anodes and red P; (b) cycling

performances of the P@expanded-G anodes based on the mass of red P.
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Fig. S11 XRD patterns of the P@expanded-G50 and P@expanded-G33 electrodes after

lithiation and delithiation.
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