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Figure S1. Particle size distributions of (a) D-SiO and (b) SiO-20.

Supplementary Information (SI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2025



2 / 7

Figure S2. SEM images of (a-b) SiO-20/G, (c-d) SiO-20/G@TMA composite.

Figure S3. Mapping images of (a-c) SiO-20/G and (d-f) SiO-20/G@TMA composite.
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Figure S4. The selected area electron diffraction (SAED) pattern of SiO-20/G@TMA 
composite.

Figure S5. Raman spectra of SiO-20/G@TMA composite.

Figure S6. EPR patterns of the D-SiO, SiO-20, SiO-20/G and SiO-20/G@TMA 
composite.
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Figure S7. The CV curves of (a) D-SiO, (b) SiO-20, and (c)SiO-20/G at 0.1 mV s-1.

Figure S8. The galvanostatic charge/discharge curves at 0.5 A g-1 for (a) D-SiO, SiO-
20 (b) and SiO-20/G, respectively.

Figure S9. SEM images of the electrode plane for cycling (before, after) of (i, m) D-
SiO, (j, n) SiO-20, (k, o) SiO-20/G and (l, p) SiO-20/G@TMA composite, respectively.
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(d)

Figure S10. EIS plots of (a) D-SiO, (b) SiO-20, (c) SiO-20/G with different number of 
cycles and (d) equivalent circuit model.

Figure S11. (a) C 1s and (b) O 1s spectra after 100 cycles of SiO-20/G@TMA electrode.

Figure S12. F 1s spectra of (a) SiO-20/G, (b)SiO-20 and (c) D-SiO after 90s, 450s and 
540 s of Ar+ sputtering.
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Table S1  The XPS integral area ratio of Si oxidation states in the Si 2p spectrum of 
each sample

Sample Si4+（%） Si3+（%） Si2+（%） Si+（%） Si（%）

D-SiO 15.75 32.18 24.68 6.96 20.44

SiO-20 19.28 27.32 26.40 10.28 16.72

SiO-20/G 25.19 34.34 27.92 9.85 2.70

SiO-20/G@TMA 25.37 35.82 29.76 6.63 2.41

Table S2  Comparison of properties of SiO-20/G@TMA and reported SiO matrix 
composites

Sample
Current 
density
(A g-1)

Number of 
cycles

Specific 
capacity

(mAh g-1)
Reference

SiOx/C 0.5 500 689.0 [1]

PSC 0.5 300 545.6 [2]

SiOx/C/G 0.2 600 541.0 [3]

SiO/SG/C 3.0 300 442.0 [4]

SiOx/C 0.1 100 600.0 [5]

SiOx/C 0.1 250 510.0 [6]

Si@SiO2@CNF 0.1 300 634.6 [7]

Si@C/CeO2 0.1 180 502.2 [8]

N-doped C/SiOx 0.6 200 488.0 [9]

SiO-20/G@TMA 0.5 600 649.1 This work

Table S3  Equivalent circuit fit values for different electrode materials before and after 
the cycle

Name Before cycle After cycle

Samples Rct (ohm) RSEI (ohm) Rct (ohm)

D-SiO 153.90 92.28 755.20

SiO-20 108.80 31.12 63.36

SiO-20/G 95.32 15.32 54.21

SiO-20/G@TMA 53.81 8.42 40.99
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