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Introduction
In this study, we report the fabrication of a MoS2-
based hydrogen evolution reaction (HER) catalyst via
hydrothermal synthesis route and the effects of
histidine amino acid addition to the synthesis solution
in order to improve the activity and stability of MoS2

electrocatalyst.

Experimental section
MoS2 electrocatalysts were fabricated onto anodized Ti
substrates by hydrothermal reaction of ammonium
heptamolybdate, thiourea and DL-histidine at 220 °C
for 5 to 10 h in a Teflon-lined stainless steel autoclave.

Fig. 1 Panoramic (a, b) and top-side (Insets) SEM views of anodized
Ti specimen before (a) and after hydrothermal treatment in the
solution containing 5.0 (NH4)6Mo7O244H2O, 90 thiourea and 3 mmol
L-1 DL-his (b) at 220 C for 5 h. An aqueous solution of 2.0 H3PO4 +
0.2 mol L-1 NH4F was used for Al anodizing at 20 V for 1 h.

Fig. 3 Characterization of HER at the Ti/TiO2/MoS2 (A) and
Ti/TiO2/MoS2-hist (B) electrodes by depicting current densities at
-0.35 V voltage obtained by potential cycling in the deaerated 0,5
mol L-1 H2SO4 solution at 10 mV s-1 rate from 1st to 1000th potential
scan. Inset graph depicts CV plots at the Pt and as-synthesized
Ti/TiO2/MoS2 electrodes for 1st (1), 250th (2), and 500th potential
scans, respectively. MoS2 was synthesized hydrothermally
without (A) and with 3 mmol L-1 histidine (B) as in Fig. 1.

The catalytic activity of MoS2 and MoS2-his films for HER
was investigated by cyclic voltammetry (CV)
measurements in a typical three electrode setup, using
Ag/AgCl electrode as reference and a graphite rod as
counter eletrodes and 0.5 mol L-1 H2SO4 electrolyte
solution.

From Fig 2 and 3., it can be seen that the electrocatalysts,
fabricated with histidine exhibit increased HER
performance in terms of activity (increase of current
density by 15-40%) and stability (insignificant decrease of
current density during prolonged) when compared with
electrocatalysts fabricated without using histidine.

Fig. 2 Cyclic voltammograms of MoS2-his electrocatalyst with 2
mmol L-1 DL-histidine added to the synthesis solution. Inset graph 
shows the Tafel slopes obtained during indicated cycles.

Conclusions
This work addresses the important questions on the
catalytic activity and stability increase of
nanostructured MoS2 films via hybridization with
histidine amino acid. Increased stability of MoS2-his
electrocatalyst for HER could be attributed to the
formation of 1T-MoS2 and 2H-MoS2 polymorph
mixture during the hydrothermal synthesis with a
stable content ratio unvarying during the prolonged
HER application, most likely due to insertion of the
planar molecules -C-CO-N-C- between
neighboring –S-Mo-S nanosheets.


