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Supplementary Figures and Tables

Fig. S1 Morphology of a pure SnO2; b N-c-SSC-1; ¢ N-¢c-SSC-2; d N-c-SSC-3
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The morphology of the commercial SnO2, N-c-SSC at the ratio of 1.25 mmol-
Co(NO3)2:6H20 and 5mmol-2-Mi (N-c-SSC-1), N-c-SSC at the ratio of 1.25 mmol-
Co(NOz3)2:6H20 and 10mmol-2-Mi (N-c-SSC-2), N-c-SSC at the ratio of 2 mmol-
Co(NO3)2:6H20 and 20mmol-2-Mi (N-c-SSC-3) were observed by scanning electron
microscope (FESEM) as shown in Fig. S1. The pure SnO; particles shows irregular
shape with different morphologies in Fig. Sla. After adding ZIF-67, the frameworks of
ZIF-67 can be observed in Fig. S1b-d. When the ratio of Co(NO3)2-6H20 and 2-Mi is
1:4, the frameworks exhibit bigger (~600 nm) compared to that (~250 nm) in Fig. Sic,
d. in which the morphology is a melange of regular frameworks and irregular
commercial SnO- particles, and the commercial SnO> are attached to the frameworks.
It comes out quite different that much more uniform particles are obtained when the
ratio is 1:8, both of Fig. S1c and S1d exhibit the same polyhedral structure, the irregular
SnO; particles disappear due to the shield of the small frameworks. Also, smaller
nanoparticles can be noticed on the frameworks in Fig. Slc, which doesn’t seem so
obvious in Fig. S1d. This may be related to the higher carbon content.
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Fig. S2 Charge and discharge curves of a commercial SnO2, b N-¢c-SCC-1, ¢ N-c-
SCC-2 and d N-c-SCC 3 electrodes cycled between 0.01 and 3V at 0.2 A g*
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Fig. S3 Cycling performance of the commercial SnO, and N-c-SCC electrodes at a
current density of 0.2 A g*
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Fig. S5 High-resolution XPS spectra of N1s in N-u-SCC-2 composite
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Fig. S6 Cycling performance of a ultrafine SnO> electrode at a current density of 0.2 A
g, b N-u-SCC-1 electrodes at a current density of 0.2 A g2, ¢ ultrafine SnO- electrode
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Fig. S7 a Nyquist plots of the three ultrafine SnO2, N-u-SCC-1, N-u-SCC-2 electrodes.
B Nyquist plots of N-u-SCC-2 electrodes before and after 100 cycles and the proposed
equivalent circuit to fit the impedance data
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Fig. S8 a Discharge/charge curves at different current densities of the N-u-SCC-2
electrode. b Rate performance of the N-u-SCC-2 electrode
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Fig. S9 Cycling performance of the N-u-scc-2 electrode at a current density ofa 1 A g
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Fig. S10 FESEM image of pure ultrafine SnO; a before and b after 100 cycled, of N-
u-SCC 2 c before and d after 100 cycled. TEM images of N-u-SCC 2 e before and f
after discharging to 1.0 V
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Table S1 Part of basic facts of the N-c-SCC composites

Mole dosage of Mole dosage of
CO(NO3)2'6H20 2-Melm

Defined name ICE (%)
(mmol) (mmol)
N-c-SCC-1 1.25 5
N-c-SCC-2 1.25 10 725
N-c-SCC-3 25 20

Table 1 lists synthetic formula and ICE about the three N-c-SCC composites.

Table S2 EDS results of the two N-u-SCC composites

N-u-SCC-1 N-u-SCC-2
element Atomic Mass element Atomic Mass
fraction (%) fraction (%) fraction (%) fraction (%)

C 17.21 5.43 C 23.97 9.68

N 19.24 6.93 N 21.23 9.80

O 25.73 11.00 O 33.70 18.46

Co 19.02 25.12 Co 6.63 11.23

Sn 18.80 51.53 Sn 14.48 50.83
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Table S3 Comparison of the ICEs and electrochemical properties of N-u-SCC-2 with

some reported SnO»/C anode materials for LIBs

Type of ICE  Current density Capacity cycles Potential Year Refs.
composite (%) (Ag? window

(mAh g)
SnO.NC@N- 61.3 05 1346 500 0.005-3V 2013 [1]
RGO
Bowl-like 684 04 963 100 0.005-3.0V 2014 [2]
SnO.@C
Core-shell 69.3 0.1 750 100 0.01-3V 2015 [3]
Sn0,/C
SnO,@N-CNF 69.2 0.1 754@1 A 300 0.01-3V 2016 [4]

g—l
SnO2/NC 51 0.5 491 100 0.01-2V 2016 [5]
SnO2/Co@C 66 0.2 800 100 0.01-25VvV 2017 [6]
PDA-coated 61.3 0.16 ~1200 300 0.01-3V 2017 [7]
SnO;
Sn0O2-Mn-G 76.2 0.2 850 400 0.01-3V 2017 [8]
Porous SnO>6/C 743 0.1 543@1 A 1000 0.01-3V 2018 [9]

g—l
NuSCC-2 822 0.2 975@0.2 100 0.01-3V Our

Ag? work

400
760@0.5
Ag?
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Table S4 EIS fitting results of N-u-SCC-2 electrode before and after cycling

Element Value 1 (before cycling) Value 2 (after 100 cycling)
Re 0.703 2.785

Rct 179 32.1

ZW-R 1.745 3079

Zw-T 40.23 5.412

Zw-P 0.867 0.640

Qct-T 0.0003 9.11E-05

Qct-P 0.526 0.646
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