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Introduction
Owing to its relatively low cost, earth abundance, high catalytic activity and
good stability, MoS2 is a promising alternative to platinum (Pt) for catalysing
electrochemical hydrogen (H2) production from water.
Active edge sites of MoS2 are responsible for the HER activity over the inactive
basal plane.
 One strategy focuses on maximally exposing edge sites using nanostructured
MoS2, such as nanoparticles, vertical nanoflakes, nanowires, defect-rich films
or mesoporous films.
 Another strategy strives to enhance the intrinsic activity of the edge sites by
atomic-scale modifications such as chemical doping.

In this paper
Here they reported the first successful activation and optimization of the basal
plane of monolayer 2H-MoS2 by creating and straining S-vacancies.
 Density functional theory (DFT) calculations indicate that S-vacancies
introduce gap states that allow favourable hydrogen adsorption and
increasing the number of S-vacancy sites strengthens hydrogen adsorption.

Result and discussion

Figure 4 | Individual and combined effects of elastic tensile
strain and S-vacancies on the HER activity of monolayer MoS 2.
a, LSV curves for the Au substrate, Pt electrode, as-transferred
MoS2 (strain: 0% and S-vacancy: 0%), strained MoS 2 without Svacancies (S-MoS2, strain: 1.35 ± 0.15% and S-vacancy: 0%),
unstrained MoS2 with S-vacancies (V-MoS2, strain: 0% and Svacancy: 12.5 ± 2.5%), and strained MoS2 with S-vacancies (SVMoS2, strain: 1.35 ± 0.15% and S-vacancy: 12.5 ± 2.5%). The
potentials corresponding to 10mAcm-2 (dotted line) for V-MoS2 (-250
mV), SV-MoS2 (-170 mV) and Pt (-59 mV) are labelled. b,
Corresponding Tafel plots of the LSV curves in a. c, Turnover
frequency per surface Mo atom (TOF Mo) of various MoS2 samples
shown in a, along with TOFMo of ‘edge-site only’ from Fig. 11 of ref. 5
and that of ‘1-T phase’ from ref. 16.

Figure 5 | Correlation of the intrinsic HER activity of S-vacancy sites between
experiments and calculations. a, Turnover frequency per S-vacancy (TOFS-vacancy) at 0V versus
RHE as a function of %S-vacancy for V-MoS2 and SV-MoS2. The strained samples have 1.35 ±
0.15% strain. Inset: exchange current density j0 as a function of %S-vacancy for V-MoS2 and
SV-MoS2. b, Experimental TOFS-vacancy versus their corresponding calculated ΔGH for V-MoS2 and
SV-MoS2. They follow a volcano relation (dashed lines) with the peak at ΔG H˭ 0 eV. The ΔGH
values were calculated at 21.88%, 18.75%, 12.50%, 8.00% and 6.25% S-vacancy (left to right
on the plot) and with either 0% or 1.35% applied strain. The error bars in the TOF S-vacancy
represent variations in the experimental samples (Supplementary Fig. 11) and the error bars in

In summary
 They have theoretically predicted and then experimentally verified that
strained S-vacancies in the basal plane of 2H-phase monolayer MoS 2 act as
a new highly active and tunable catalytic site for HER.
 This is the first account of using S-vacancies in the basal plane to introduce
gap states, which can be varied using the S-vacancy concentration and
elastic strain.

Future direction
If we spray AgNO3 solution, it will create s-vacancies by reacting with MoS 2.
Then we can use this materials for water splitting.

