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Calculation of SnO2 mass in SnO2@C electrode:

The electrode consists of several components: the active material, binder
(Polyvinylidene fluoride) and additive carbon (Super C65). They are mixed in N-
methyl-2-pyrrolidone (NMP) as described in the experimental part. The calculation of
slurry composition is summarised with an example as shown in table 1. The overall
composition is 100% which comprises 77% active material, 15% additive SuperC65
and 8% PVDF binder. The volume of NMP has been optimized to determine the

suitable viscosity.



Tap

Mass

Mass of | Mass | Mass Tap densit Tap Mass of Mass
active of of density of y density | Volume | of Cu | slurry of
material | Super | PVDF of Carbon of of NMP | foil | coated loadin
SnO@C | C65 | binder | SnO@C PVDF (mL) disc | Cufoll 9
C65 : (mg)
(mg) (mg) | (mg) | (9/mL) (9/mL) (mg) | disc
(g/mL)
(mg)
0.75 0.117 0.26
100 19.48 | 10.38 . | Volume: | Volume: 034 22.3 18.9 34
Volume: mL
0.166 0.039
0.133 mL
mL mL

Table S1: Calculation of mass of electrode components and volume of NMP solvent to

make slurry

The mass of loading on the electrode discs is calculated by the difference in mass

before and after loading. To calculate the mass of SnO2@C in the composite,

excluding carbon C65 and PVDF binder, the following calculation has been done:
Mass of loading (77% SnO2@C) = ~ 2.6 mg
Further, to calculate the mass of SnO2 in SnO2@C nano-rattles, the mass percentage

(76%) found in TGA analysis is applied (figure 6(d)). Accordingly,
26*76% =~2mg

The mass of SnO2@C loading in 16 mm disc electrode is found to be ~2 mg. The

gravimetric capacity (mAh/g) of the SnO-@C electrode is determined by considering

a mass loading of 2 mg.
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Figure S1. TEM and SEM images of silicate using Triton X-100 (a and b) and Igepal

CO0-520 (c and d) surfactants.
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Figure S2. Colors of synthetic steps.
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Figure S3. TEM (a) and SEM (b) images showing SiO-@C after post-calcination

thermal treatment.
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Figure S4. TEM (a), SEM (b) images and (c) EDS analysis of a Sn@C prepared by
the reduction of Sn?* into hollow carbon nanocontainers by a reducing agent of NaBHa.



0.01 2 e
a) —~ b)
0.005 1.6
3 1.2
. 0 = 1
< 5
£ 0
= >
€ -0.005 S 0.8
w —
= @
= (=]
o -0.01 S 04
4
3 2 1
-0.015 0
0 04 08 12 18 2 24 0 400 800 1200
Voltage (V vs Li*/Li) Specific capacity (mAh g-1)
1200 1200
C d
<1000 ) . )
[=)] A
- [=)]
< =
= 800 E 800
-B' —
= 600 2
(1] [&]
Q. [}
S 400 o 400
3} [&]
= 2
9 200 =
Q. [T}
) o
0 w 0
1 2 3 0 3 6 9 12
No. of cycles No. of cycles

Figure S5. Cyclic voltammetry analysis of Sh@C at 0.05 mV s*(a). Charge and
discharge curves (b) and cyclability (c) of Sn@C composite electrode at C/20 for 3

cycles. Rate capability test of Sn@C electrode at different C-rates for coin cells (d).



