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Figure S1. (a) Photograph of the K2MoS4 precursor and (b) its corresponding Raman
spectrum.​

Figure S2. SEM images of MoS2 samples synthesized via hydrothermal method
under varying conditions: (a) 200 °C for 12 h, (b) 180 °C for 12 h, and (c) 200 °C for
24 h.



S3

Figure S3. SEM images of MoS2 samples grown on carbon cloth using different
precursors: (a–c) K2MoS4, (d–f) Na2MoO4·2H2O with thiourea, and (g–i)
(NH4)2MoO4 with thiourea.​

Figure S4. Atomic force microscopy (AFM) images of 1T′/2H-MoS2 with varying
thicknesses: (a) 0.8 nm (monolayer), (b) 18 nm, and (c) 30 nm.
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Figure S5.Atomic structure schematics comparing the hexagonal (2H-phase, left) and
distorted octahedral (1T′-phase, right) configurations of MoS2.​

Figure S6.Water contact angles of (a) 2H-MoS2 and (b) 1T′/2H-MoS2.

Figure S7. (a) Raman spectrum and (b) Raman area mapping of 1T′/2H-MoS2. (c)
Optical micrograph of hexagonal star-shaped 1T′/2H-MoS2 crystals grown on mica
substrates by controlled thermal evaporation, with (d) corresponding Raman area
mapping.
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Figure S8. XPS spectra of the K 2p orbital in 1T′/2H-MoS2 before (top) and after
(bottom) aqueous washing treatment.

Figure S9. Cyclic voltammetry (CV) profiles of 2H-MoS2 at various scan rates.
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Figure S10. Galvanostatic charge-discharge profiles of 2H-MoS2 cathode at a current
density of 1 A g⁻1.

Figure S11. Long-term cycling stability of 2H-MoS2 cathode at a current density of 1
A g⁻1.
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Figure S12. Stability evaluation measurements of 1T′/2H-MoS2.

Figure S13. Raman mapping analysis of the spatial distribution and phase
composition. The green and red regions represent the 1T′ and 2H domains,
respectively.

Table S1 The ICP-OES result of 1T′/2H-MoS2.

Content K (wt.%) Mo (wt.%) S (wt.%)
1T′/2H-MoS2 0 62.663 37.337

Table S2 Area statistics of 1T′ and 2H domains based on Raman mapping.

Sample number Area percent of 1T′ phase Area percent of 2H phase
1 69.2% 30.8%
2 62.3% 37.7%
3 89.8% 10.2%
4 81.5% 18.5%
5 58.8% 41.2%
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Table S3 Comparison of the Zn-ion storage performance of 1T′/2H-MoS2 cathode in
this work with those of recently reported cathodes for aqueous zinc-based batteries.

Cathode Electrolyte
Voltage
(V)

Capacity
at 1 A g−1

(mAh g−1)
Cycle Stability Ref.

1T′/2H-MoS2 2M ZnSO4 0.3-1.5 150
86.4% after 2000 cycles at 1 A g−1

69.5% after 4000 cycles at 1 A g−1
This work

MoS2-O 3M Zn(CF3SO3)2 0.2-1.4 95 68% after 2000 cycles at 1.0 A g−1 1

MoS2-160 3M Zn(CF3SO3)2 0.2-1.2 126 98.1% after 400 cycles at 1.0 A g−1 2

MoS2−x 3M Zn(CF3SO3)2 0.2-1.2 95.6 87.8% after 1000 cycles at 1.0 A g−1 3

MoS2/PANI 3M Zn(CF3SO3)2 0.2-1.3 106.1 86% after 1000 cycles at 1.0 A g−1 4

VS2@VOOH 3M Zn(CF3SO3)2 0.4-1.0 124 86% after 200 cycles at 0.5 A g−1 5

MoS2@CNTs 3M Zn(CF3SO3)2 0.3-1.2 112.8 80.1% after 500 cycles at 1.0 A g−1 6

WS2-200 1M ZnSO4 0.1-1.5 85.11 0% after 100 cycles at 0.2 A g−1 7

VSe2 2M ZnSO4 0.1-1.6 93.9 80.8% after 500 cycles at 0.1 A g−1 8

TiS2 2M ZnSO4 0.05-1.0 76 70% after 500 cycles at 1 A g−1 9

MnO2@N
2 M ZnSO4 +

0.5 M MnSO4
1.0-1.8 125 83% after 1000 cycles at 5 A g−1

10

Ti-MnO2
3M Zn(CF3SO3)2 +

0.1M Mn(CF3SO3)2
0.8-1.8 175 86.9% after 200 cycles at 0.1 A g−1

11

Mn-d-ZMO@C
2 M ZnSO4 + 0.2 M

MnSO4
0.8-1.9 170 84% after 2000 cycles at 3.0 A g−1

12

DHPBA-Fe (II) 1M ZnSO4 0.25-2.25 92.5 99.2% after 1000 cycles at 2.0 A g−1 13

COF-TMT-BT 2M Zn(CF3SO3)2 0.5-1.6 180 65.9% after 2000 cycles at 0.1 A g−1 14

DDA-Cu 3.5M Zn(CF3SO3)2 0.2-1.6 150 99% after 100 cycles at 2.0 A g−1 15
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