Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2022

Supporting Information

Tessellated-like N-doped carbon/ CoSe; as trap-catalyst sulfur hosts

for room-temperature sodium-sulfur batteries

Hao Wang®®, Fangyuan Xiao®®, Pan Liu®®, Yi Li*’, Yuruo Qi®*", Shu-juan Bao* and
Maowen Xu?>*

1,2

2 Key Laboratory of Luminescence Analysis and Molecular Sensing (Southwest
University), Ministry of Education, School of Materials and Energy, Southwest
University, Chongqing 400715, PR China

bChongqing Key Lab for Advanced Materials and Clean Energies of Technologies,
Southwest University, Chongqing 400715, PR China.

*Corresponding authors.

E-mail address: qiyuruojy@swu.edu.cn (Yuruo Qi), xumaowen@swu.edu.cn

(Maowen Xu).


mailto:qiyuruojy@swu.edu.cn
mailto:xumaowen@swu.edu.cn

=

—BC

Intensity(a.u.)

10 20 30 40 50 60 70 80

=5

2 Theta
350

N —m—BC —i—BC =

~0.010 } e300 #
ar]
[ E 250} /
= 5
= 0.008 | : ”‘I
=14
200 F
"5 0.006 . & .ﬂ
¥ u @ N
= 150 | |
Zoooaf |la . 2 .‘.ﬂ"
> " ™ =400 i .—l-l"""
Soo02f "mom T g S "
L > 50 b [ ]
\- oy =
0.000
i g . ; ; - OF = i i i ; !
2 4 6 8 10 12 14 0.0 0.2 0.4 0.6 0.8 1.0
Pore Radius (nm) Relative Pressure (P/P)

Fig. S1. Physical characterizations of BC: a) FESEM images, b) XRD pattern, and c,d)

Pore-size distribution and N, adsorption/desorption curves.
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Fig. S2. Physical characterizations of NCA(700): a) FESEM images, b) XRD pattern,

c) Raman spectrum, and d) Pore-size distribution and N, adsorption/desorption curves.
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Fig. S3. a) FESEM images of NCCS, and b) linear elemental distribution.
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Fig. S4. a) XPS full spectrum of NCCS, and b) the precise spectrum of N1s.
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Fig. S5. (a) TGA and DSC curves of NCCS under O, condition, and (b) XRD pattern
of TGA tested residual.
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Fig. S6. a) FESEM images of NCCS@S, and b) linear elemental distribution.
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Fig. S7. XRD pattern of NCCo (NCCS before selenazation).
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Fig. S8. Corresponding fitting circuit diagram.
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Fig. S9. (a) CV curves of NCCS@S at different scan rates from 0.1mV s to 0.5mV s
after 100 cycling at 1C, (b) The fitted lines between log i and log v, (¢) Capacitive

contribution of NCCS@S at 0.5 mV s!, and (d) The percentage of capacitive

contribution at different scan rates.
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Fig. S10. a) Cyclic voltammetry curves at a scan rate of 0.1 mV s, and b) Cycling

performance of NCCS electrode at 1C.



100nm
—

Fig. S11. FESEM images of NCCS@S after 100 cycling at 1C.
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Fig. S12. a) Rate capacities of the NCCo@S cathodes, b) Voltage profiles, and c)

Long cycling performance of NCCo@S electrode at 1C.
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Fig. S13. Rate capabilities of NCCS@S compared to the references.



Tab. S1 Kinetic parameters of NC@S and NCCS@S obtained from equivalent circuit

fitting.

Cathode material Rcet (Q)

NC@S 106.36

NCCS@S 44.7




Tab. S2 The Dy, values for the electrochemistry processes of NC@S and NCCS@S.

Anode material Diffusion coefficient (cm? s!)
NC@S 1.436% 1012
NCCS@S 1.714 x 1012
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