Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2023

Supporting Information

Vertically aligned MoS, Nanosheets on Monodisperse MXene as Electrolyte-
Philic Cathode for Zinc Ion Battery with Enhanced Capacity

Wanting Sui, Man Langi, Qingxiao Zhang, Yanan Yang, Weiwei Li, Huili Li* and
Fang Zhang*

Key Laboratory of Resource Chemistry, Joint International Research Laboratory of
Resource Chemistry, Ministry of Education, College of Chemistry and Materials
Science, Shanghai Normal University, Shanghai 200234, China.

*E-mail addresses: 1i_huili@shnu.edu.cn; zhangfang@shnu.edu.cn.

IWanting Su and Man Lang contributed equally to this work.

Figure S2. SEM images of (a) Ti;C,Tx MXene and (b) Ti;AlIC, MAX.
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Figure S3. XRD patterns of Ti3AlC, and Ti;C,Tx MXene.
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Figure S4. XRD patterns of MoS, and MoS,/Ti;C,Tx composites.
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Figure S5. (a) XPS spectrum of MoS,/Ti;C,Tx MXene. (b) The high-resolution XPS

spectrum of Ti 2p in the (a).
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Figure S6. The high-resolution XPS spectrum of Mo 3d in the commercial MoS,.

Figure S7. TEM images of MoS,.
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Figure S8. The galvanotactic charge/discharge curves of Zn//MoS, batteries under

various current densities.
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Figure S9. Rate capability of Zn//MoS,/Ti;C, Ty batteries with 1 mol L' Zn(CF;SO3),

electrolyte under various current densities.



Table S1. Discharge capacity of ZIBs compared with the values reported from other

MoS, based ZIBs.
Cathode materials  Voltage window Discharge capacity Ref.
198 mAh gt at0.1 Ag?, 180 mAh g? at0.2 Ag!
MoS,-CC 0.25-125V 151 mAh g'at05Ag!, 127 mAh gl at 1 A g?! [1]

100 mAh gt at2 A g?!

165 mAh g'at0.1 Ag?, 146 mAh gt at0.2 A g!
MoS,nH,0 02-15V 122 mAh g' at 0.5 A g, 100 mAh g?at1 Ag?! [2]
75mAh gl at2 A g}

182 mAh g'at0.1 Ag?, 169 mAh gl at0.2 Ag?!
MoS,/CF 02-13V 149 mAh g' at0.5A g, 131 mAh gl at1 Ag?! [3]
110 mAh gl at2 A g!
180.0 mAh g'at0.1 Ag? 1445 mAh gl at02 Ag!
MoS,@CNTs 0312V 126.7 mAh g' at 0.5 Ag?, 112.8 mAh g at 1 A g [4]
1023 mAh g'at2 A gt
181.6 mAh g'at0.1Ag?! 1521 mAh glat02Ag?!
MoS,/PANI 02-13V 1303 mAh g? at 0.5 A g, 106.1 mAh gl at 1A g? [5]
832 mAh gl at2 Ag!
138.6 mAh gl at 0.1 Ag?', 1255 mAh gl at 0.2 A g!
MosS,., 0.25-1.25 V 1128 mAhg' at 0.5A ¢!, 956 mAh gl at 1 A g?! (6]
80.8 mAh g at2 Ag?!
168 mAh g'at0.1 Ag?, 151 mAh gl at0.2 Ag!
Mos, 0.25-1.25 V 134 mAh g' at 0.5 A gl 119 mAh g' at 1 A g? (7]
104 mAh gl at2 A g!
164.1 mAh g'at0.1 Ag! 1495 mAhg'lat02Ag!
1T-MoS, 0.25-1.25 V 140.8 mAh g! at 0.5 A g!, 1332 mAh gl at 1 A ¢! (8]
120.1 mAh gt at2 A g?!

2497 mAh gl at 0.1 Ag', 2199 mAh g! at 0.2 A g
C-MoS,-NC 0.2-14V 199.7 mAh g' at0.5Ag?, 171.7 mAh gl at 1 A g (9]
152.8 mAh g'at2 A g?!
1979 mAh gt at0.1 Ag?, 1793 mAh gt at 02 A ¢!
MoS,-CTAB 02-13V 1573 mAh g' at05SAg!, 137.6 mAh gl at 1 A g! [10]
1188 mAh glat2 Ag!
149.6 mAh g' at0.1 Ag! 143 mAh g' at02 A g!
N-doped 1T-MoS, 0.2-1.3 V 133.1 mAh g' at0.5A g, 1244 mAh gl at | A g [11]
1151 mAh gt at 2 A g}
191.2 mAh g' at0.1 Ag! 1774 mAh g' at 0.2 A g!
Mos, 03-13V 162.9 mAh g at 0.5 A g, 1462 mAh g' at | A g! [12]
129.6 mAh g' at 2 A g!
191.2 mAh gt at0.1 Agt, 1774 mAh gt at 0.2 A g?!
MoS,-0 02-13V 162.9 mAh g' at 0.5 A g, 1462 mAh gl at 1 A g1 [13]
129.6 mAh g' at 2 A gt

182 mAh gt at0.1 Ag?, 121 mAh gt at0.3 Ag!

Glu-MoS, 03-15V 93 mAh g' at 0.5 Ag', 68 mAh g’ at 0.8 A g [14]
52mAh glatl Ag!
1T MOSZ/MWCNT 02-13V 160.3 mAh g'l at 0.1 Ag-l, 145.2 mAh g-l at03 A g'l [15]
1293 mAh g at 0.5 A g, 1074 mAh gt at 1 A g?!
) 277mAh gl at 0.1 Ag!, 228 mAh gl at 0.2 Ag! This
MoS,/T1;,C, T, 0-1.6 V 176 mAh g' at 0.5 Ag?, 139 mAh gl at 1 A g?! work

106 mAh g' at2 A g'!
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Figure S10. N, adsorption-desorption isotherm of MoS, and MoS,/Ti;C,Tx MXene

composites.
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Figure S11. Water contact angles of a) MoS, and b) MoS,/Ti;C, Ty, MXene composites.
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Figure S12. Electronic conductivity of MoS,/Ti3C, T, composites and MoS,.
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Figure S13. Long cycling performance of Zn//MoS,/Ti;C, Ty batteries at 10.0 A g'.
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Figure S14. Long cycling performance of Zn//MoS,/Ti;C,Ty batteries with 1 mol L!
Zn(CF3S03), electrolyte at 10.0 A g 1.

the MoS,/Ti;C,Tx MXene electrode (a) before and (b) after

Figure 17. SEM mages of:
cycles.



Figure S16. TEM image of the MoS,/Ti;C,Tx MXene electrode after cycles.
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Figure S17. Long cycling performance of Zn//MoS,/Ti;C, Ty batteries at 1.0 A g
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