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Fig. S1. XRD pattern of 160-MoS,.
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Fig. S2. Raman spectra of 200-MoS,.
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Fig. S3. (a) MoS,; adsorption isotherms at different temperatures, pore volume-pore

size distribution curve of (b) 220-MoS,, (¢) 200-MoS,, (d) 180-MoS,.

Fig. S4. TEM images of (a) 220-MoS,, (b) 200-MoS,, (c) 180-MoS,, (d) 160-MoS,.
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Fig. S5. Full range XPS spectra of (a) 220-MoS,, (b) 200-MoS,, (c¢) 180-MoS,.
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Fig. S6. (a) CV curves of 220-MoS, at different scan rates, (b) CV curves of 180-

MoS, at different scan rates.
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Fig. S7. (a) CV curves of 1 mV s'! at different temperature, (b) CV curves of 5 mV s’!

at different temperature.

At the same scan rates, 200-MoS; has a higher redox peak. The CV curve
shape of 200-MoS, at different scanning speeds is similar, indicating that
it has excellent cycle stability. By contrast, the large difference in the
shape of the CV curve of 180-MoS, at different scanning speeds indicates

that its stability is slightly worse.
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Fig. S8. (a) Cycle performance of 200-MoS, at low current density (0.5 A g), (b)

charge/discharge curves of 200-MoS, at low current density.
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Fig. S9. 200-MoS; capacitive-controlled contribution calculation.
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Fig. S10. XRD pattern of 200-MoS, electrode before and after cycling.

Table S1. data of specific surface area.

Sample 220-MoS, 200-MoS, 180-MoS,

Specific surface area (m?/g) 15.23 14.33 6.93

Table S2. Atomic percentages of MoS, by XPS measurement.

Atomic (%) O ls S 2p Mo 3d N s S/Mo
220 5.54 21.66 8.05 2.5 2.69
200 7.87 25.59 10.37 2.07 2.47

180 7.11 18.69 6.6 2.23 2.83




Table S3. Energy density and power density of MoS, at different temperatures.

energy density (Wh kg!) power density (W kg!)
05Ag | 1Ag! | 2Ag! | 5Ag! | 05Ag 1Ag! 2Ag! 5A¢g!
I |
180-MoS, | 74.93 | 60.41 | 51.74 | 41.75 | 325.47 | 639.29 | 1265.68 | 3088.77
200-MosS, | 100.32 | 87.07 | 77.99 | 66.36 | 331.99 | 674.81 | 1309.02 | 3257.61
220-MoS, | 65.70 | 56.13 | 47.3 | 37.14 | 348.05 | 683.32 | 1332.64 | 3261.62

Table S4. The fitting values of impedance parameters of MoS, at different
temperatures.
Sample R,/Q R,/Q R5/Q
220-MoS,; 5.124 4.753 411.5
200-MoS, 4.454 44.99 337.9
180-MoS, 3.829 64.06 437.1

Table S5. 200-MoS; capacitive-controlled contribution calculation results.

I mV s'! 2mVs! 3mVs! 4 mV s! 5mV s!
Experiment | 0.000543075 | 0.00106638 | 0.00137118 | 0.00175627 | 0.0021075
Capacitive | 0.000306563 | 0.000613125 | 0.000919688 | 0.00122625 | 0.0015328
Contribution 56.4% 57.5% 67.1% 69.8% 72.7%

Table S6. Comparison of the Zn ion storage performance of MoS, (in this work) and

other recently reported Zn-ion battery cathodes.

Cathode material Electrolyte Specific capacity Current density Reference
MoS, 3 M Zn(CF;S0;), 155mAhg! 05Ag! This work
MogSy 1M ZnSO, 60mAhg! 60 mA g! 1
MoS, 3 M Zn(CF;S03), 134mAhg! 05Ag! 2

MoS,.x 3 M Zn(CF;805), 88.6mAhg! 1Ag! 3
WS, 2 M ZnSO, 22mAhg! 50mA g! 4




VS, 1 M ZnSO4 190.3mAhg! 0.05A g! 5

VS, flake 1 M ZnSO, 125mAhg! 200 mA g! 6

ZnHCF 1 M ZnSO, 525mAhg’! 300 mA g 7

CuHCF 20 mM ZnSO, ~50mAhg! 60 mA g! 8

a-MnO, 1 M ZnSO, 210mAhg! 21 mA g! 9
ZnMn,0O4 3 M Zn(CF;S0s), 150mAhg! 05Ag! 10
Quinones 3 M Zn(CF;S03), 120mAhg! 500 mA g'! 11
Polyaniline 1 M Zn(CF;S0;3), 82mAhg! SAg! 12
LiV,(POy); 4 mol kg™' Zn(CF;S05), ~110mAhg 1500 mA g 13
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