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S1. Photos of the as-prepared Si/C@RF and Si/CNT@C powder samples

Figure S1 Photos of the as-prepared Si/C@RF and Si/CNT@C powder samples

As depicted in Figs S1, the brown power material of the Si/CNT@RF resin

composite was converted to the black Si/CNT@C composite via the carbonization

process. The synthesis experiment can be expanded ten times to obtain gram-grade

materials, proving that the reported synthetic strategy here is highly reproducible and

scalable.

S2. Morphologies of Si NPs and Si@C composite



Figure S2 (a, b) SEM images of Si NPs, (c, d) SEM images, and (e, f) TEM images of
Si@C composite.

As shown in Figs. S2(a, b), tiny Si NPs (50~100 nm), which were used for the

fabrication of the Si/CNT@C composite, agglomerated together due to their high

surface energy. After carbon coating, more obvious agglomeration can be seen from

the SEM images (Figures S2c and S 2d) and TEM images (Figures S2e and S2f). The

particle size of the Si@C samples reaches 100~200 nm, which conglutinated together

to form much larger secondary particle aggregates. The carbon coating reaches ~10

nm thick.

S3. Thermogravimetric curves of Si, Si@C, and Si/CNT@C samples.



Figure S3 Thermogravimetric curves of Si, Si@C and Si/CNT@C samples

As shown in Figure S3, the weight of the bare Si NPs increased slightly (~101.4

wt%) when heat to 630 °C which can be attribute to the oxidation of silicon [1].

Taking the weight increase of bare Si into consideration, the mass ratio of Si in the

Si@C sample is calculated as 68.8 wt% ÷ 101.4 wt% × 100 wt% = 67.9 wt%.

Similarly, the the mass ratio of Si in the Si/CNT@C sample is calculated as 63.7 wt%

÷ 101.4 wt% × 100 wt% = 62.8 wt%. The mass ratios of carbon can be obtained by

deducting the Si content from the total mass. The mass ratios of carbon in the Si@C

and Si/CNT@C sample is calculated as 32.1 wt% and 37.2 wt%.

S4. Electrochemical performance of Si, Si@C and Si/CNT@C Samples



Figure S4 (a) CV curves of Si, (b) CV curves of Si@C, and (c) comparison of the
third cycle CV curves of the Si, Si@C, and Si/CNT@C

Figure S5 GCD curves of Si (a) and Si@C (b).



Figure S6 Cycle performances of the Si/CNT/C electrode at 0.5 A g-1

Table S1 Fitting results of the EIS curves

Samples
Rs/Ω Rct/Ω

CPE ZW

CPE-T CPE-P W-R W-T W-P

Value Error% Value Error% Value Error% Value Error% Value Error% Value Error% Value Error%

Si 2.0 3.06 92.5 1.70 8.2×10-5 4.99 0.88 0.72 125.2 2.36 4.12 3.23 0.591 0.81

Si@C 1.7 1.61 62.4 1.03 0.00011 3.34 0.84 0.51 139.2 3.74 5.863 2.51 0.652 2.16

Si/CNT@C 1.6 3.13 38.5 1.85 7.6×10-5 4.41 0.81 0.63 34.94 2.62 4.034 3.62 0.586 0.91

Note 1: CPE-T and CPE-P represent the two resistors with constant phase elements [2].
Note 2：Warburg impedance (W) represents for the solid state diffusion of Li+ and contains three
parts: ohmic resistance (W-R), diffusion time constant (W-T), and Warburg exponent (W-P) [3].

Table S2 Comparison among the recently reported Si-based anode materials

Sample
Si content
(wt%)

Synthetic method
Capacity
(mAh g-1)

Ref.

Si/CNT@C 62.8
in-situ

polymerization
1106 (0.1 A g-1, 200 cycles)
770 (0.5 A g-1, 200 cycles)

This
work

SMPS-1 12.37
Electrostatic
adsorption

501 (1A g-1, 500 cycles) [4]

GSCC 39.75
self-assembly

method
837.3 (0.2 A g-1, 100 cycles) [5]

Si/CNTs/C 40.4
solid-state
reaction

702 (0.2 A g-1, 300 cycles) [6]

C/Si/CNTs 42.17 electrospinning 696.8 (0.1 A g-1, 50 cycles) [7]
Si@C@v@CNTs 14.1 Sol-gel + CVD 912.8 (0.1 A g-1, 100 cycles) [8]

Si/CNTs@PMMA-C 88.3
polymerization +
carbonization

1024.8 (0.2 A g-1, 200 cycles) [9]

RH-Nano
Si@C/CNT

72.4
electrostatic

self-assembly +
hydrothermal

989.5 (0.5C, 1000 cycles) (1C
= 4.2 A g-1)

[10]

Si/CNTs@(S)-C 58.8
spray drying +
template method

943 (0.2 C, 1000 cycles) [11]
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