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Figure S1 SEM images of pristine (a) SnO2, (b) Co and (c) graphite, respectively.

Figure S2 Sn-3d XPS spectra of the milled (a) SnO2 and (b) SnO2-C samples.
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Figure S3 SEM-EDS mapping of the Sn, Co, C and O elements in (a) micro-scale 
and (b) nano-scale areas of SnO2-Co-C composite. 

Figure S4 High-resolution image showing the nanosized SnO2, Mn, amorphous 
zones and thin graphite nanosheets.
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Figure S5 HAADF-STEM image with corresponding elemental mappings of Sn, 
Co and O in a smaller grain of the SnO2-Co-C composite.

Figure S6 (a) The charge/discharge curves of selective cycles and (b) Cycling 
performance of commercial LiFePO4 cathode at a current rate of 0.2 C among 

the potential range of 2-4 V.
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Figure S7 Comparison of the reversible capacity, capacity retention, and ICE of 
the SnO2-Mn-C, SnO2-Fe-C and SnO2-Co-C composites at a current rate of 0.2 A 

g-1 among potential range of 0.01-3.0 V
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Figure S8 (a) The initial galvanostatic discharge/charge curves of SnO2-Mn-C 
prepared by roller ball milling for different time. (b) The selective 
discharge/charge curves of milled-80 h SnO2-Mn-C samples at a current rate of 
0.2 A g-1 among the potential range of 0.01-3.0 V. (c) The cycling performance of 
the milled SnO2-Mn-C samples.
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Table S1 Comparison of the electrochemical performances of the SnO2-Co-C 
ternary anode with other metal oxide nanostructure anodes 

Materi
als

Synthet
ic 
method

Potenti
al range

ICE 1st charge 
capacity

Capacity retention

Our 
work

SnO2-
Co-C 

ball 
milling

0.01-3.0 
V

80.8
%

894 mA h 
g-1 

780 mA h g-1 after 
400 cycles at 0.2 A g-

1 (87.2%)
Ref.S
11

SnOx@
C 

spray 
pyrolysi
s

0.001-
3.0 V

65.0
%

1083 mA h 
g-1

870 mA h g-1 after 
100 cycles at 2 A g-1 

(80.3%)
Ref.S
22

SnO2@
Co3O4 
spheres 

hydroth
ermal 
method

0.05-3.0 
V

65.6
%

1167 mA h 
g-1

815 mA h g-1 after 
100 cycles at 0.2 A g-

1 (69.8%)
Ref.S
33

Co-
SnO2 
spheres

solvothe
rmal 
method

0.01-2.0 
V

67.6
%

1322 mA h 
g-1

810 mA h g-1 after 50 
cycles at 0.78 A g-1 

(61.3%)
Ref.S
44

C-
SnO2-
rGO

vacuum 
annealin
g

0.005-
3.0 V

65.9
%

657 mA h 
g-1

633 mA h g-1 after 
100 cycles at 0.2 A g-

1 (96.3%)
Ref.S
55

G/SnO2

-Co3O4

hydroth
ermal 
method

0.01-3.0 
V

66.5
%

2173 mA h 
g-1

1208 mA h g-1 after 
100 cycles at 1 A g-1 

(47.3%)
Ref.S
66

GNRs/S
nO2

solvothe
rmal 
method

0.01-2.5 
V

74.3
%

1130 mA h 
g-1

825 mA h g-1 after 50 
cycles at 0.1 A g-1 

(73.0%)
Ref.S
77

SnO2/Ti
O2 
nanoco
mposite
s

solvothe
rmal 
method

0.01-3.0 
V

67.1
%

1173 mA h 
g-1

487 mA h g-1 after 
1000 cycles at 2 A g-1 

(41.5%)

Ref.S
88

SnO2-
SiC/G

ball 
milling 

0.01-3.0 
V

66.0
%

1450 mA h 
g-1

670 mA h g-1 after 
650 cycles at 0.1 A g-

1 (46.2%)
Ref.S
99

SnO2/C 
composi
tes

solvothe
rmal 
method

0.01-1.5 
V

44.8
%

916 mA h 
g-1

511 mA h g-1 after 
1000 cycles at 1.4 A 
g-1 (55.8%)

Ref.S
1010

SnO2/G
raphene 
nanoshe
ets

atomic 
layer 
depositi
on

0.01-3.0 
V

61.8
%

1042 mA h 
g-1

793 mA h g-1 after 
150 cycles at 0.4 A g-

1 (76.1%)

Ref.S
1111

SnO2@
TiO2 

atomic 
layer 

0.005-
1.5 V

67.7
%

962 mA h 
g-1

393 mA h g-1 after 
1000 cycles at 0.4 A 
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core-
shell 
nanowir
es

depositi
on

g-1 (40.9%)

Ref.S
1212

N-
doped 
SnO2 
nanopar
ticles 

laser-
assisted 
pyrolysi
s

0.01-3.0 
V 

69.0
%

1182 mA h 
g-1

750 mA h g-1 after 
500 cycles at 1.4 A g-

1 (63.5%)

Ref.S
1313

SnO2 in 
N-
doped 
Graphe
ne 
sheets

vapor 
reductio
n 
method

0.005-
3.0 V

61.3
%

1144 mA h 
g-1

1346 mA h g-1 after 
500 cycles at 0.5 A g-

1 (85.0%)

Ref.S
1414

Co3O4/
C

electrod
epositio
n 

0.01-3.0 
V

57.3
%

692 mA h 
g-1

797 mA h g-1 after 
150 cycles at 0.89 A 
g-1 (86.8%)

Ref.S
1515

ZnO 
nanopar
ticles

plasma 
treatmen
t

0.001-
3.0 V

70.2
%

961 mA h 
g-1

760 mA h g-1 after 
100 cycles at 0.2  A 
g-1 (79.1%)

Ref.S
1616

Amorph
ous 
MnOx/C

aerosol 
spray 
pyrolysi
s

0.01-3.0 
V

60.0
%

650 mA h 
g-1

601 mA h g-1 after 
130 cycles at 0.2 A g-

1 (92.5%)

Ref.S
1717

MnO@
Carbon 
composi
tes

annealin
g 
treatmen
t

0.01-3.0 
V

59.1
%

738 mA h 
g-1

660 mA h g-1 after 
1000 cycles at 0.5 A 
g-1 (89.4%)

Ref.S
1818

MnO/N
-C 
hybrid

thermal 
calcinati
on

0.01-3.0 
V

73.7
%

884 mA h 
g-1

667 mA h g-1 after 
500 cycles at 0.5 A g-

1 (75.5%)
Ref.S
1919

Carbon 
coated 
TiO2@
Fe2O3 

template
-assisted 
hydrolys
is

0.01-3.0 
V

76.2
%

640 mA h 
g-1

516 mA h g-1 after 
200 cycles at 0.2 A g-

1 (80.6%)

Ref.S
2020

Fe2O3 
nanofib
ers

thermal 
treatmen
t

0.005-
3.0 V

34.0
%

420 mA h 
g-1

680 mA h g-1 after 50 
cycles at 65 mA g-1 

(61.8%)
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