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Figure S1. Physical photos of SiNP and MXene electrostatic self-assembly under different pH 

conditions. 
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Figure S2. (a) Schematic illustration of the synthesis process of MXene nanosheets. (b) SEM 

image after Ti3AlC2 etching. (c)TEM image of MXene nanosheets. 
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Figure S3. (a, b) SEM images of SiNP@MX2 under different magnifications. 
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Figure S4. (a) SEM image and physical photo of 3D porous MXene skeleton. (b) SEM image at 

high magnification. 
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Figure S5. (a) N2 adsorption-desorption isotherm and (b) pore-size distribution curves of pure 

SiNP, SiNP@MX1 and SiNP@MX2.  

 

Table S1. Specific surface area and pore analyses of pure SiNP, SiNP@MX1, SiNP@MX2 as 

well as SiNP@MX1/MX2.  

Sample 
BET Surface area 

(m2 g-1) 

Pore volume  

(cm3 g-1) 

BJH Desorption 

average pore diameter 

(nm) 

SiNP 41.01 0.066 5.4 

SiNP@MX1 52.44 0.153 15.4 

SiNP@MX2 71.62 0.210 12.3 

SiNP@MX1/MX2 90.17 0.362 20.4 
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Figure S6. FT-IR spectra of SiNP@MX1/MX2, SiNP and MXene. 
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Figure S7. Electrochemical performance of 3D porous MXene skeleton. (a) Long-term cycling 

performance in a cyclic current density of 0.5 A g−1. (b) Rate capability at various current 

densities from 0.05 Ag-1 to 5.0 A g-1. 
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Table S2. Mass ratio of major elements in MXene samples calculated by XPS. 

Element Atomic ratio (%) Mass ratio (wt.%) 

C 53.98 34.74 

O 22.25 19.08 

Ti 14.30 36.68 

F 8.93 9.09 

N 0.54 0.40 
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Table S3. Mass ratio of major elements in SiNP@MX1/MX2 samples calculated by XPS. 

Element Atomic ratio (%) Mass ratio (wt.%) 

C 36.22 24.80 

O 43.37 39.56 

Ti 3.17 8.66 

Si 16.28 26.07 

F 0.55 0.59 

N 0.40 0.32 
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Table S4. Comparison of electrochemical performance of SiNP@MX1/MX2 anode with other 

Si-based anodes reported recently. 

 
Sample ICE (%) 

Current 

density 

(A g-1) 

Capacity  

(mAh g-1) 

Cycle 

number 
Retention 

References 

 

1 
SiNP@MX1/M

X2 
67.2% 0.5 1422 200 89.7% This work 

2 GNS@OLC-Si 79.46% 0.5 1129.3 300 72.1% 1 

3 Si@GC 78.6% 0.5 1450.7 400  2 

4 m-Si@G 53% 1 483 600 70.8% 3 

5 Si@Ti3C2 69% 0.2 188 150 21.4% 4 

6 Si@Ti3C2 (8:2) 58.6% 1 1342.8 200  5 

7 MXene&Si 61% 0.5 252 200  6 

8 Si@MXene 74.7% 0.5 1003.6 150 81.0% 7 

9 Si p-NS@TNSs 80.2% 0.2 1154 150 55.6% 8 

10 Ti3C2/Si 61.1% 0.1 1475 150  9 
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Table S5. Corresponding to the resistance value of the equivalent circuit. 

Samples Rs(Ω) RSEI(Ω) Rct(Ω) 

pure SiNP 1.1 - 518.3 

pure SiNP (200th) 3.1 1061 1879 

SiNP@MX1/MX2 2.6 - 142.4 

SiNP@MX1/MX2 (200th) 3.7 4.5 62.6 
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