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      Figure S1. The particle size distribution of Si milled for 2 h, 4 h, 6 h, and 7h.
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   Figure S2. FE-SEM image of Si/SiOx-2 composite.
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Figure S3. (a) SEM image of Si/SiOx@C nanocomposite and (b-d) corresponding EDAX 

elemental mapping of silicon, oxygen, and carbon.
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Table S1. The summary of XPS data of fitted Si 2p high-resolution spectra parameters for the 

Si/SiOx-1, Si/SiOx-2, and Si/SiOx-3.

Sample Peak identity Binding Energy (eV)

Si0+ 99.7

Si2+ 102.57Si/SiOx-1

Si3+ 104.38

Si0+ 99.75

Si2+ 102.2
Si/SiOx-2

Si3+ 104.26

Si0+ 99.5

Si3+ 103.6Si/SiOx-3

Si4+ 105.5
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Table S2. Comparison of electrochemical performance of the various Si/SiOx based anode 

materials for lithium-ion batteries.

Materials

1st  Cycle 

Discharge 

Capacity

(mAh g-1)

1st  Cycle 

Coulombic

Efficiency

Current 

density

(mAg-1)

Cycle 

number

Discharge 

Capacity

(mAh g-1)

Discharge 

Capacity 

retention

Ref.

Si-SiOx 

composite
2270 85% 200 70 1600 75.4% [1]

Nano-Si/SiOx 

composite
1715 60% 100 50 1445 84.2% [2]

Si-SiOx 

composite
2245 58.4% 100 50 55 2.5% [3]

Si-core-SiOx 

shell 

nanocomposite

2030 64.41% --- 50 1622 79.92% [4]

Si/SiOx 

composite
2905 83% 420 100 1105 38% [5]

Porous Si/SiO2 

composite
2505 70.4% --- 100 205 8.1% [6]

Si/SiOx 

nanocomposite
2759 76% 500 260 1532 76.7% 

This 

work
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Table S3. Capacities, coulombic efficiencies and capacity retention values of the Si/SiOx, and 

Si/SiOx@C nanocomposite electrodes.

Sample name
1st 

Discharge 
capacity

(mAh g-1)

1st Charge 
capacity

(mAh g-1)

1st 
Coulombic 
efficiency

Discharge 
capacity after 

100 cycles 
(mAh g-1)

Discharge 
capacity 

retention after 
100 cycles
(1C-rate)

Si/SiOx-1 2759 2100 76% 1849 88.2%

Si/SiOx-2 2524 1643 65% 1127 70.9%

Si/SiOx-3 2274 1419 62% 822 67.7%

Si/SiOx@C 1748 1531 87% 1505 97.7%

Table S4. RSEI and Rct values of the Si/SiOx-1 and Si/SiOx@C nanocomposites after the 1st, 

30th and 100th cycles.

                  RSEI () Rct ()Sample 

name
1st cycle 30th cycle 100th cycle 1st cycle 30th cycle 100th cycle

Si/SiOx-1 8.6 5.44 4 49 26.5 23.3

Si/SiOx@C 5.2 3.1 1.4 34.8 16 9
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