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Fig. S2 TEM image of PVP-derived carbon in Si@P.

Fig. S3 TEM image of FeNO@P.



Fig. S4 HRTEM image of FeNO@P.

Fig. S5 TEM image of Si@FeNO@P.



Fig. S6 SEM images of Si@FeNO@P with (a) 50K and (b) 100K magnifications. (c) Pore size 

distribution curves of different samples.

Fig. S7 HRTEM image of the pure Si nanoparticles.



Fig. S8 TEM image of Si@FeNO@P-Et.

Fig. S9 HRTEM image of carbon of Si@FeNO@P-Et.



Fig. S10 Fe 2p HRXPS spectra of Si@FeNO@P and Si@FeNO@P-Et.

Fig. S11 N 1s HRXPS spectra and N elemental mapping (based on Fig. 2j) of Si@FeNO@P.



Fig. S12 TG curves of different samples at 10℃/min from room temperature to 800 ℃.

Fig. S13 Mass ratios of Fe to Si of different samples obtained ICP characterization.



Fig. S14 CVs of FeNO@P at 0.3 mV s-1 between 0.01 and 1.5 V.

Fig. S15 Galvanostatic charge/discharge profiles of FeNO@P at 100 mA g-1.



Fig. S16 Galvanostatic charge/discharge profiles of Si@FeNO at 100 mA g-1.

Fig. S17 Magnified fragment of dQ/dV plots of the Si@FeNO@P.



Fig. S18 EIS plots of the Si electrode at different temperatures.

Fig. S19 Cycling performance of samples prepared with different dosage of Fe(NO3)3 at 0.1A g-1.

Fig. S20 TEM images of samples prepared with (a) 0.3 g and (b) 0.7 g of Fe(NO3)3.



Fig. S21 XRD patterns of samples prepared with different dosage of Fe(NO3)3.

Fig. S22 Cycling performance of samples prepared with different dosage of Si at 100 mA g-1.

Fig. S23 TEM images of samples prepared with (a) 0.1 g and (b) 0.3 g of Si.



Fig. S24 XRD patterns of samples prepared with different dosage of Si.

Fig. S25 Cycling performance of samples prepared with different carbonization temperatures at 

100 mA g-1.

Fig. S26 TEM images of samples prepared at (a) 600℃ and (b) 800℃.



Fig. S27 (a) XRD patterns and (b) Raman spectra of samples prepared with different 

carbonization temperatures.

Fig. S28 An equivalent circuit.

In the equivalent circuit diagram the R, Rf, Rct, CPE, and Zw represent the ohmic resistance, 

ionic resistance at the SEI layer, charge transfer resistance, constant phase-angle element, and 

Warburg impedance, respectively [26].

Fig. S29 XRD patterns of the Si@FeNO@P electrode under different electrochemical states 

during the first cycle at 100 mA g-1.



Fig. S30 High-resolution XPS spectrum of the Fe 2p of the Si@FeNO@P after 50 cycles at 100 

mA g-1.

For assembling full battery, the commercial LFP electrode was employed as the cathode and the 

as-prepared Si@FeNO@P electrode as the anode. The Si@FeNO@P anodes were activated for 

two cycles with lithium metal counter electrode at 100 mA g-1 between 0.01 and 1.5 V before 

assembling the full battery. The galvanostatic charge/discharge test of the as-assembled full 

battery was achieved at 0.1 C between 1 and 4.2 V based on a LAND CT2001a cell test system. 



Table S1. The lithium storage comparison of the Si@FeNO@P with other Si/C-based composites

Si/C-based
anode materials

Potential
cutoff (V)

Current density
(mAg-1)

Cycles
Capacity
(mAhg-1)

Reference

Si@FeNO@P 1.5-0.01 100 250 1116.1 This work
Si@FeNO@P 1.5-0.01 1000 500 858.1 This work
Si@FeNO@P 1.5-0.01 5000 500 503.1 This work

CNT/Fe@Si@SiO2 1.0-0.01 1000 500 968 [1]
C/ Si@SnO2 3.0-0.01 100 200 919.21 [2]

 N-doped TiO2/Si/C 3.0-0.001 100 80 538 [3]
Si@Co–NC 2.0-0.005 100 80 775.5 [4]
Si@Co-C 3.0-0.01 1000 500 650 [5]

Si@C/TiO2@C/HC 3.0-0.01 1000 400 558 [6]
Si@Fe2O3/C 2.0-0.01 1000 300 680.7 [7]

Si@Ni-NP/CNTs 1.5-0.01 100 100 1008 [8]
Si@TiO2@rGO 3.0-0.01 200 100 1135.1 [9]

Si@TiO2-B/CNTs 2.5-0.01 200 100 1184 [10]
Si@void C@TiO2 2.5-0.01 100 500 668 [11]

Si@WO3@C 3.0-0.01 1000 100 610 [12]
Si/Ge/G@C 3-0.01 100 100 706 [13]

Si-Mn/C 2-0.01 1000 100 960 [14]
Si/Mxene@Zn-C 3-0.01 100 150 862.9 [15]

SiOx–TiO2/Si/CNTs 2.5-0.005 100 100 800 [16]
Si/Sb/Sb2O3/G@C 3-0.01 1000 180 567.8 [17]

Si/Sn@SiOx-C 1.5-0.01 500 100 1102 [18]
Si/TiSi2/G@C 1.5-0.01 800 120 943.8 [19]

ZnO/Si/PC 3-0.01 1000 300 500 [20]
T12-Si/C 3-0.01 200 100 1449.2 [21]

Si@LT-4-5 3-0.01 500 150 888 [22]
Graphene/IOC@Si 1.5-0.005 1000 450 484 [23]

Si-M1 1.2-0.1 1000 100 2522.6 [24]
Si@CEG/C 1.5-0.01 1000 200 963.8 [25]
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Table S2 Comparison of lithium storage performance of the as-prepared samples at 100 mA g-1

Samples
C

content
(%)

Si
content

(%)

Initial discharge 
capacity

(mAh g-1)

ICE
(%)

Reversible 
capacity 

(mAh g-1)

Cycle 
retention 

(%)

Rate 
performance

(mAh g-1@A g-1 
at 10th cycle)

Si 0 ～100 3837.7 80.8
460.9

(120 cycles)
12.0

1546.7@0.1
1044.4@0.3
843.3@0.5
633.5@1
442.5@2
335.6@3
834@0.1

Si@P ～48.8 ～51.2 1855.9 61.9
680.3

(180 cycles)
36.7

1024.4@0.1
856.9@0.3
753.7@0.5
655.3@1
557.1@2
504.8@3

795.1@0.1

Si@FeNO 0 ～67.0 2031.8 61.3
974.5

(159 cycles)
48.0

1287.7@0.1
1127.4@0.3
1021.8@0.5

868.7@1
703.9@2
587.9@3

1106.4@0.1

Si@FeNO@P ～26.2 ～44.6 2123.2 68.3
1116.1

(250 cycles)
52.6

1428.2@0.1
1305.6@0.3
1260.5@0.5
1149.8@1
1055.7@2
973.5@3

1260.8@0.1

Si@FeNO@P-Et ～37.2 ～62.8 2206.1 69.5
839.5

(175 cycles)
38.1

1401.1@0.1
1226.2@0.3
1121.7@0.5
1011.6@1
881.3@2
771.6@3

1090.3@0.1

FeNO@P ～48.8 0 769.1 28.5
180.3

(250 cycles)
3.7

217.9@0.1
183.6@0.3
167.1@0.5
144.2@1
121@2

104.1@3
206.2@0.1
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