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Fig. S1. FESEM images of (a) uniform Fe2O3 nanocubes, (b) Fe2O3@PRF nanocubes, (c) Fe3O4@C nanocubes and (d) Fe3O4@C nanocages.
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Fig. S2. XRD patterns of precursor Fe2O3 nanocubes, Fe3O4@C nanocubes and Fe3O4@C nanocages.
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Fig. S3. TEM images of FeP@C nanocages. 
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Fig. S4. The pore size distributions of B-FeP nanocubes (black), FeP@C-0 nanocubes (blue), and FeP@C nanocages (red). 
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Fig. S5. CV curves for the first three cycles of B-FeP nanocubes (a), FeP@C-0 nanocubes (b) .
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Fig. S6. Charge/discharge curves for the 1st, 5th and 10th cycles at 0.2 A g-1 of B-FeP nanocubes (a), FeP@C-0 nanocubes (b).
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Fig. S7. Cycling performance of FeP@C, Fe3O4@C nanocages at 0.5 A g-1.
[image: image8.png]o]

24

Voltage (¥ vs.Li'/Li)

o5

0p

Charge specific capacity (mah g”)
%0 " o G0 s

Charge specific capacity (mah g”)

0 " a0 60 a0
0

Sisharge: 636 mah ¢

Charge: 617 mAh '

——Charge

—— bischarze

Voltage (V us.Li*/L

Charae: 869 mAh & ¢
isharge: 912

an e

20
15

——Charge
10 Discharse
05

o ao w0 sn 100
Discharge specific capacily (mAh 1)

200 400 &0 &0 1000
Discharge specilic capacily (mah g )

Voltzge (v v Li'/Li

Charge specific caoacity (mAh g)
9 R I )

——Crange

—— Discharge

0 a0 o A oo
Discharge specific capaily (mah g ')





Fig. S8. The GITT of B-FeP nanocubes (a), FeP@C-0 nanocubes (b) and (c) FeP@C nanocages.
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Fig. S9. The corresponding rate charge/discharge curves from 0.2 A g-1 to 10 A g-1 of B-FeP nanocubes (a), FeP@C-0 nanocubes (b) and (c) FeP@C nanocages.
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Fig. S10. CV curves and EIS of FeP@C nanocages, (a) CV curves at pristine state and after 200 cycles, (b) EIS at fully charged state after 200 cycles.
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Fig. S11. The electrical performance comparison of FeP@C nanocages with other iron-based materials. (a) Specific capacity related to maximal current density; (b) 3D column view of X (current density), Y (capacity retention) and Z (cycle number).
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Fig. S12. TEM image of FeP@C after being recharged to 3 V in the first cycle.
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Fig. S13. The EIS of B-FeP nanocubes in pristine state (a), FeP@C-0 nanocubes (b) and (c) FeP@C nanocages, (d) the fitting lines of ZRe and w for calculating the Li-ion diffusion coefficients (D). 
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Fig. S14. FESEM images of (a) B-FeP nanocubes after 10 cycles, (b) FeP@C-0 nanocubes after 50 cycles and (c) FeP@C nanocages after 200 cycles. All of the three samples are tested at a current density of 0.5 A g-1.


