Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2023

Electronic Supplementary Information

Self-assembly Co-doped MnO, nanorods networks with
abundant oxygen vacancies modified separators for high-

performance Li-S batteries

Chuyue Cai'®, Liping Wu'?, Zhiwei Cai', Fang Yu?, Liu Zhang?, Liya Wang’, Tao Mei',

Liangyou Lin', and Xianbao Wang"*

'Hubei Collaborative Innovation Center for Advanced Organic Chemical Materials,
Overseas, Expertise Introduction Center for Discipline Innovation (D18025), Key Laboratory
for the Green Preparation and Application of Functional Materials, Hubei Key Laboratory of
Polymer Materials, School of Materials Science and Engineering, Hubei University, Wuhan

430062, P.R. China

2School of Materials Science and Engineering, Yancheng Institute of Technology, Yancheng

224051, P.R. China

3School of Architecture, Southeast University, Nanjing 210096, P. R. China

§ These authors contributed equally to this work

* Corresponding author. Fax: +86 27 8866 1729; Tel.: +86 27 8866 2132.

E-mail: wxb@hubu.edu.cn (X.B. Wang)

S1



Fig. S1. SEM images of (a) PP separator, (b) Co-MnO,@PP separator, and (c)

MnO,@PP separator.
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Fig. S2. XRD patterns of Co-MnO,@PP, MnO,@PP and PP separators.
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Fig. S3. XPS spectra of (a) C 1s, (b) Co 2p for Co-MnO4@PP separators.
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Fig. S4. XPS spectra of O 1s for Co-MnO,@PP separators after cycles.
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Fig. SS. Digital photographs of the folding and spreading test of (a) Co-

MnO@PP and (b) MnO,@PP separators.
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Fig. S6. Typical tensile stress-strain curves of commercial PP and Co-MnO4@PP

separators.
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Fig. S7. EIS of the lithium symmetric cells with Co-MnO4@PP, MnO,@PP and

PP separators.
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Fig. S8. (a) Initial and (b) whole charge/discharge curves of Li-S cells with Co-

MnO,@PP, MnO,@PP and PP separators at 0.5 C.
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Fig. S9. The cycle of Co-MnO4@PP modified separator under high sulfur loading and

low E/S ratio
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Fig. S10. SEM images of Li anode in contact with (a) PP and (b) Co-MnO @PP

separators after 100 cycles.

Table S1. Summary of electrochemical performance of Li-S batteries configured

with different modified separators and interlayers.

S loading | Reversible capacity | Capacity retention

Modified separator Ref.
(mg cm?) (mAh g1) /eycle number/Rate
MnO,@PE 15 603 65 %/500/0.5 C [1]
Fe;0,/RGO//PP 0.7-1.0 728 60%/400/1.8 C 2]
C0,0,@GC/N-CNT 2.0 389 59 %/500/0.5 C 3]
NF-coated separator
MnO-OVs/NCNTs/PP L5 618 66 %/500/1 C [4]
MnO, separator 1-1.2 494 71 %/500/0.5 C 5]
Mn/Co-N-C
separator 1.0 522 64 %/1000/2 C (6]
N'C‘?eop;;;';’f'ﬁed 15 327 53 %/500/2.5 C 7]
CSUSTI/CNT x0002 | 708 58 %/600/1 C 8]
coated s;parator
1.6 902 84.4 %/200/0.5 C
Co-MnO,@PP 1.6 715 65.3 %/500/3 C This work
3.0 777 78.8 %/50/0.5 C
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