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Fig. S1. XRD patterns of the intermediate products SnS,/CN.
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Fig. S2. N, adsorption/desorption isotherm of SnS/CNS composite.
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Fig. S3. XPS spectra of the SnS/CNS composite.

Table S1. Elemental composition of SnS/CNS are determined by CHONS Elemental Analyzer.

N content S content C content
SnS/CNS 6.24 wt.% 17.255 wt.% 16.53 wt.%
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Fig. S4. (a) S2p and (b) Sn3d spectrum of SnS/CNS and SnS.

Fig. S5. SEM images of pristine SnS.
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Fig. S6. XPS S2p of SnS/CNS at the fully charged state.
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Fig. S7. Rate performance of SnS/CNS, SnS and N/C electrodes
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Fig. S8. Fast discharging (discharge at 8 A g-! in 3 min, charge at 100 mA g! with 230 min)
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Fig. S9. Cycling performance of SnS/CNS at a current density of 100 mA g! with coulombic

efficiency.
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Fig. S10. Coulombic efficiency of the SnS/CNS electrode at 1 A g! for 100 cycles.
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Fig. S11. Rate performance comparison of SnS/CNS and other tin sulfides.

Table S2. A survey of electrochemical performances of tin sulfide anodes in sodium ion batteries.
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capacity (mAh g1) (%) (%) (mAh g)
654 mAh g! 360 mAh g’!
(003 A g!) 98% . (8A g .
SnS/CNS 483 mAh g (100 cycles, 1A g) /27 250.2 mAh g This work
_____________ (}A_g_‘)____________________________(Z_Oﬁ_g_‘)______________
500 mAh g! 94% , 308 mAh g'!
SnS-G (0.81 A g (250 cycles, 0.81 A gy /0% (7.29 A g !
544 mAh g! 98% o 450 mAh g'!
SnS-C 0.1 Agh (80 cycles, 0.1 A g') 66% (0.8 Agh 2



SnS-C 490 mAh g'! 88
e ___05Ag) (50 cycles, 00,5 Agh 63% 30(; mAl_11 g 3
S 520mAhe! 65 B i CAg) _____
ns 0125 A o 65 % 300mAh el T
------------ (0.125Ag"h  (30cycles, 0.125 A g™) 60% (1A g_l)g 4
SnS-rGO 457 mAh g o TN SRR LR
____________ (0.02 {\_g'_l)_ L (100 cycles, 0.1 A g 56% 4004m£h_?-1 5
S 415 mAh g! ""“:;----————--____E;__gj _____
nS/C g 80% 145 ST
—— - === = _(O_l_é gl_)_ _ (300 cycles, 1 A g'h) 79% l’l’lAhlg' 6
SnS 3D 455 mAh g'! ___""84‘0/‘“----——————--_(I_Of’*_g_')___
flo : 0 el
S e 003Agh (50 cycles, 0.15 A g none 3(600§nﬁh_§ 1 7
S1S-Sne 450 mAh g! "‘:,'------—————---_;__%2____
nS-Sn-C g 87% 348 T
. _©iAgh  (150cycles, 0.1 AgT 59% (Ogmﬁh_ig) g
SnS nanotube 520 mAh g! 9505 77T ” ) S
____________ (_0'_0§ {*_g'_l)_ o (100 cycles, 0.2 A g') 76% 9(% I’KA}-II)g' 9
GF-SnS NH l(lg’ggnﬁh g’ oo T 0 Ag}; T R EE
___________ : gh) 200 y 81% mAh g
SnS/SnO, . T 7 (20 _C_ygle_:s,_()__()_?,_A_g_l)_ L _0_ . (30A gh) 10
Heterostr- 7((2)90?2}1 g 73% o T
: - 749 -
_ uctures o7 _g_)_ o ESE)(ic_yflcis,_o__gl A gl 4% (7129 A g%) 1
SnS-MoS, 455 mAh g'! A P e
o ___©5Agh  (100cycles, 0.5 A g™ 81% 23211“}1%'1 12
SnS-- 610 mAh g! ———-0-__________________g_) ______
nsrG 02 A ok 63 % 300mAbg!
————————_____(_'_A_g_)_____(I_OE)Ey_Cl_eS,O,ZAg-l) 67% (4Ag1)g 13
SnS,-GO 580 mAh g 059, 77770 330 mAn o RS
———————————— (0.05Ag"  (50cycles,0.05A g 67% (% rzAl_ll)g' 14
SnSy-G 725 mAh g’ s, T ot
———————————— (0.02Ag") (60 cycles, 0.02 A g') 52% (83621211 gl) 15
SnS»1GO 649 mAh g Qe o 37 A 8 S R EEE
_____________(0_-1_/§§'1_)____ (400 cycles, 0.8 A g'!) 64% 12.8 h_g1 16
SnS, 349 mAhg! Se, T TTTTTo 284D ___
. TTmAhe!
e 01Agh  @oadeosagy W TEREh .
SnS,-rGO 550 mAh g*! 919 T S0 £ -)—1 _____________
_____________ (1Ag)  (00cycles, 1Agh 7 o I;jAE)g 8
SnS,-NGS 608 mAh g Mo Tt TT . L L EEEE RS
——— - == = _(0_2_A_ %1_)_ o (100 cycles, 0.2 A g'l) 66% 1 l’l’lAh_lg' 19
SnS, 733 mAh g! ______ég_o/;_______________(‘O‘A‘g—)— —————————————
o ____©1Agh  (S0cycles, 0.1 Ag?) 59% 4352?;“_11 g 20
SnS-- 660 mAh g! I (——-g_) ______
uS L 0 i 86% 360mAh gt
____________ (_ '_O§ _A_g_)_ L £190 cycles, 0.05 A g') 60% (1A .1g 21
s, Tomhg HEmARAE R
NC/EDA- 2AgY) 90%
1A (100 cycles, 0.2 A g) ° (11.2Agh 22




a C
2000 300 5 150
@ SnS/CNS o SnS/CNS —O—iger .;: 0cyv:lels
e SnS 250 o SnS ° —O—Af er ) cycles
1500 4 N/C N/C ° ter 20 cycles 4
—~ —a— After 50 cycles
~ —200 g 100 4
E ° E o 9 = g f
= [/
© 10004 Q150 ° <) p /
N’ [+ - ) - f
N' 9 ° ° v 100 4 o" T 50 ‘/
500+ 0 4@ o, .4
0% o9 o2° 4
M"" i Yy
0 T T T 0 r r r . . 0- : .
0 500 1000 1500 2000 0 50 100 150 200 250 300 0 50 100 150
7' (Ohm) Z' (Ohm) Z' (Ohm)
R Z,
RS
N\
77

Fig. S12. Electrochemical impedance spectra and equivalent circuit of the SnS/CNS electrode. (a)
Nyquist plots of SnS/CNS, pristine SnS and N/C electrodes before cycling and (b) after 10 cycles. (¢)
Nyquist plots of SnS/CNS electrode after different cycles.

Table S3. Rs and Rct values of SnS/CNS electrodes after different cycles.

R (Q) Ret ()
After 3 cycles 4.037 2548
After 10 cycles 3.989 27.08
After 20 cycles 4.012 29.17
After 50 cycles 3.917 34.39
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