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Figure S1. Pore size distribution (a) and N, adsorption-desorption isotherms (b) of

the as-prepared N-DCSNs.
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Figure S2. TG analysis of N-DCSNs sample at temperatures ranging from 200 to 800

°C in air.
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Figure S3. XPS spectra of N-DCSNss for all elements.



Figure S4. SEM images of the N-DCSNss (a, d), the CN/SnS composites (b, ) and the

bare SnS (c, f).
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Figure S5. Cyclic voltammetry curves of CN/SnS (a) and bare SnS (b) between 0.01

and 3.0 V with a scan rate of 0.5 mV s
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Figure S6. Cyclic voltammetry curves of N-DCSNs (a), CN/SnS (b) and bare SnS (c)
between 0.01 and 3.0 V with scan rate of 0.2, 0.4, 0.6, 0.8, and 1.0 mV s,

respectively.
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Figure S7. Discharge-charge voltage profiles of CN/SnS (a) and bare SnS (b) at a

current density of 0.2 A g-!, respectively.



Table S1. Electrochemical performance of SnS-based anode materials for LIBs.

Specific capacity Current
Samples Cycles Ref.
(mAh g'!) density (A g)
SnS/N-G 1120 130 0.1 !
SnS@C HSs 532 100 0.1 2
SnS/N-C particles 535 300 1.0 !
SnS/C nanofibers 648 500 0.2 4
3D porous SnS/C 607 200 1.0 8
SnS nanoparticles 410 50 0.1 0
SnS nanoflowers 600 30 0.05 !
SnS/C-CP 696 200 0.5 §
SnS NS/RGO 560 100 0.1 ?
SnS-ZnS@C 302 500 0.5 10
3D SnS flowers 360 50 0.8 1
SnS-PNA 900 50 0.3 12
C@SnS/SnO,@CNFs 917 200 0.2 13
911.5 270 0.2
N-DCSNs This work
511.3 1000 1.0
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Figure S8. Electrochemical performance of SnS-based anode materials for LIBs.
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Figure S9. (a) Nyquist plots of N-DCSNs electrodes measured in the frequency
region of 10°-102 Hz after 10 and 50 cycles. (b) The real part of the complex
impedance versus w2 at open circuit voltage for N-DCSNs electrodes after 10 and

50 cycles.
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Figure S10. Equivalent circuit model for the simulation of the Nyquist plots.

R; is the electrolyte resistance, R, is surface film resistance, R, is charge transfer
resistance, W, is the Warburg impedance related to the diffusion of Li-ion into

electrodes, CPE] and CPE?2 represent the constant phase elements.
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Figure S11. SEM images of N-DCSNs electrodes after 60 cycles (a, d) and 270

cycles (b, e€) at 0.2 A g'. (e, f) EDS images with the corresponding element

distribution images of N-DCSNs.
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Table S2. Impedance parameters of N-DCSNs, CN/SnS and SnS electrodes before

cycling obtained by the equivalent circuit model.

Samples R (QY) R (Q) R (Q)
N-DCSNs 1.928 48.98 36.68
CN/SnS 2.905 51.2 57.19
SnS 2.104 72.06 61.77
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Table S3. The linear relevant fitting result of the N-DCSNs, CN/SnS and bare SnS

electrodes, respectively.

Slope N-DCSNs CN/SnS SnS
Before cycle 105.57 116.08 75.99
After 50 cycles 187.90 372.11 313.28
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Depiction S1. Electric conductivity & Li-ion diffusion coefficient at open circuit
state:14-17
D = R2T?2AM*F*C?6?% (1) Zge = Re TR+ o 12 (2)

where D is the diffusion coefficient (cm? s!), R is the gas constant (8.31 J mol! K1),
T is the absolute temperature (298 K), A4 is the surface area of the anode (0.36 cm?), n
is the number of electrons transferred in the half-reaction for the redox couple, F is
the Faraday constant (96485 C mol™!), C is the is the molar concentration of Li-ion in
N-DCSNs, R, is the resistance between the electrolyte and electrode, R, is the charge
transfer resistance, w is frequency, and ¢ is the Warburg factor which corresponds to

the slope of the curve shown in Figure Sc, d.
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Depiction S2. The chemical diffusion coefficients of the electrodes in LIBs are
determined by formulas 3 and 4:!8
IoViy\,[dE 2 mgV ., (AE 12
D =f(ﬂ)2 @ dE N, (r «* ) (3) D= i( 5 M)Z(—)z (r & ) 4)
m\SFz,

ds/ dJt D nt\ SM, | \AE, D
The parameters required for D value can be obtained from the known conditions

according to formula 4, 7 is the excitation current time (s), S is the electrode area
(cm?), 4Es is the steady-state voltage change (V), 4E7 is the transient voltage change
(V), V) is the molar volume of electrode material (cm?® mol!), myp is the mass of the

electrode material (g), and Mp is the molar mass of the electrode material (g mol ™).
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