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Calculation for the composition (weight ratio) of each material in both composites based 

on TGA analysis results.

Assuming that the Si content is (x), the SiOC content is (1-x), and the rGO content is (y), the 

composition ratio of each material is calculated as follows. 

[Si/SiOC composite]               [Si/rGO/SiOC composite]

109.17𝑥 + 59.9(1 ‒ 𝑥) = 68.5              1) 109.17𝑥 + 59.9(1 ‒ 𝑥) = 69.4

49.27𝑥 = 8.6                                               49.27𝑥 = 9.5

𝑥 =  0.1745                                                  𝑥 = 0.1928

Si: 17.5 wt.% / SiOC: 82.5 wt.%      2) 0.1928 (𝑥) :𝑦 = 94 :6

                                  𝑦 = 0.0123

Si: 19.3 wt.% / rGO: 1.23 wt.% / SiOC: 79.47 wt.%  



Fig. S1 FE-SEM images of TA-containing Si/rGO composite 



Fig. S2 Raman spectra of GO and TA-containing Si/rGO composite

In Fig. S2, TA-containing Si/rGO in this study exhibits an increased ID/IG, as compared to 

that of GO material. This result indicates that oxygen functional groups are removed to form 

atomic vacancies and decrease in sp2 carbon domains, suggesting that GO was successfully 

reduced by TA.1,2 



Fig. S3 XRD pattern of Si/rGO composite



Fig. S4 TGA curves of SiNP, Si (TA-coated Si), and Si/rGO (TA-containing Si/rGO) after 

pyrolysis process in an inert gas atmosphere



Fig. S5 XPS survey spectra of SiOC, Si/SiOC, and Si/rGO/SiOC composites



Fig. S6 FE-SEM images of: (a) SiNP and (b) SiOC



Fig. S7 Nitrogen absorption – desorption isotherm and corresponding pore size distribution 

(inset) of the (a) SiOC, (b) Si/SiOC, and (c) Si/rGO/SiOC

BET analysis was performed for SiOC, Si/SiOC, and Si/rGO/SiOC samples, and the 

measurement information is summarized in Table S1. All samples show mesoporous 

characteristics corresponding to a type IV isotherm curve. The Si/rGO/SiOC sample exhibits a 

relatively high surface area (92.82 m2 g-1) and pore volume (0.035 cm3 g-1), as compared to 

those of Si/SiOC, possibly owing to the large surface area of rGO.

Table S1. BET analysis results of the SiOC, Si/SiOC, and Si/rGO/SiOC

Sample
BET Surface Area

(m2 g-1)

Total pore volume

(cm3 g-1)

BJH Average pore size

(nm)

SiOC 110.88 0.066 10.8

Si/SiOC 81.59 0.026 6.54

Si/rGO/SiOC 96.82 0.035 6.76



Fig. S8 Thickness of electrodes in each state of Si/SiOC and Si/rGO/SiOC electrodes



Table S2. Fitting values of Si/SiOC and Si/rGO/SiOC electrodes after 1 cycle and 100 cycles

After 1 cycle After 100 cycles

Rs (Ω) RSEI (Ω) Rct (Ω) Rs (Ω) RSEI (Ω) Rct (Ω)

Si/SiOC 1.612 2.858 49.93 1.761 42.7 213.5

Si/rGO/SiOC 1.524 1.182 33.94 2.07 3.5 33.39
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