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Fig. S2 Optical images of (a, b) S
2μm

-MoS
2 

(c) S
1μm

-MoS
2 

(d) S
0.5μm

-MoS
2
 

Fig. S1 (a) Schematic illustration of the CVD growth of MoS
2
 (b) Schematic crystal configuration of monolayer MoS

2 

(c) TEM and (d) HRTEM images of MoS
2
 inset of (c) shows the SAED pattern (e) Raman and (f) PL spectra of MoS

2
 

monolayer, inset of S1e shows the optical image (g) Raman map image of A
1g

 mode (403 cm-1) and (h) PL map 

image (A exciton) at 1.82 eV of MoS
2
 monolayer (scale bar shows 5 µm)  
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Fig. S4 Raman A
1g

 intensity map image (scale bar 2 µm)  

Fig. S3 (a, b) SEM image of S0.5μm-MoS2 

Fig. S5 (a-e) Optical images of MoS2 monolayer flakes under plasma treatment (scale bar 10 µm) 
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Fig. S6 (a) Schematic crystal configuration of vacancy MoS
2
.
 
SEM images of (b) MoS

2
 monolayer and (c)V-MoS

2, 

respectively (d) AFM image of MoS
2
 monolayer under plasma treatment for 30 s (V

30
-MoS

2
) (e) Raman and (f) PL 

spectra of MoS
2
 monolayer under different time of plasma treatment inset of (e) showing the optical images of 

MoS
2
 and V

30
-MoS

2
.  
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Fig. S7 XPS spectra (a) Mo 3d (b) S 2p of MoS
2 

and V
30

-MoS
2
 

Fig. S8 (a) photograph of the microcell assembly (b-d) Optical images of various S
0.5μm

MoS
2 

devices  
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Fig. S9 The overpotential and the Tafel slope for the different strained samples (S-MoS
2
)  

Fig. S10 a) LSV and (b) Tafel curve of MoS
2
, V

10
-MoS

2 
and V

20
-MoS

2
. 
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Table S1 Comparison of HER performance of engineered TMDs-based electrocatalysts. 

 

Modification 

method 

Material Before 

modification 

After 

modification 

References 

Strained and 

vacancy 

MoS2 382 mV 

186 mV dec–1 

53 mV 

118 mV dec–1 

This work 

WS2@ C -- 

98 mV dec–1 

117 mV 

56 mV dec–1 

1 

SV-MoS2 -- 

98 mV dec–1 

170 mV 

60 mV dec–1 

2 

Vs-MoS2 on 90 nm 

NCs 

498 mV 

156.4 mV dec–1 

234 mV 

79.7 mV dec–1 

3 

Gating ReS2/WS2 

 

210 mV 

115 mV dec–1 

49 mV 

35 mV dec–1 

4 

Treated VSe2 126 mV 70 mV 5 

Fig. S11 Comparison bar plots of overpotential and the Tafel slope for the different SV-MoS
2
 samples 
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 70 mV dec–1 59 mV dec–1 

MoS2 240 mV 

200 mV dec–1 

38 mV 

110 mV dec–1 

6 

Interface MoS2/WTe2  -- 

-- 

140 mV 

40 mV dec–1 

7 

Defects/ Vacancies 

 

3CoMo−Vs  

MoS2 

317 mV 

175 mV dec–1 

75 mV 

57 mV dec–1 

8 

MoS2 

 

384 mV 

139 mV dec–1 

266 mV 

90 mV dec–1 

9 

FD-MoS2 

 

358 mV 

165 mV dec–1 

164 mV 

36 mV dec–1 

10 

1T’–MoTe2 

 

280 mV 

185 mV dec–1 

140 mV 

160 mV dec–1 

11 

Phase engineering 1T–MoS2 

 

－ 

180 mV dec–1 

175 mV 

100 mV dec–1 

12 

1T′-MoTe2 650 mV 

184 mV dec–1 

356 mV 

127 mV dec–1 

13 

1T′-MoS2 286 mV 

70 mV dec–1 

205 mV 

51 mV dec–1 

14 

Doping Co–MoS2 

 

345 mV 

143 mV dec–1 

137 mV 

59 mV dec–1 

15 

Mn-doped MoS2 369 mV 

105 mV dec–1 

318 mV 

82 mV dec–1 

16 
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