
S1

Supporting Information

Decorating WSe2 nanosheets with ultrafine Ru nanoparticles for boosting 
electrocatalytic hydrogen evolution in alkaline electrolyte

Yuanmeng Zhao,a† Guixiang Mao,a† Chaozhang Huang,b Ping Cai,a* 

Gongzhen Cheng,a and Wei Luoa*

aCollege of Chemistry and Molecular Sciences, Wuhan University, Wuhan, Hubei, 
430072, P. R. China, Tel.: +86-27-68752366.

*Corresponding author. E-mail addresses: caiping@whu.edu.cn; wluo@whu.edu.cn

bChina Tobacco Fujian Industrial Co., Ltd., Xiamen, 361022, P. R. China

10 20 30 40 50 60 70 80

Pure WSe2

0.35 wt% 

1.93 wt%

In
te

ns
ity

 (a
.u

.)

2 (degree)

  

 

4.25 wt%

WSe2 PDF#38-1388

Figure S1. The XRD patterns of Ru-WSe2 nanocomposites with different contents of Ru 
and pure WSe2.
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Figure S2. TEM images of as-synthesized 0.35 wt%  Ru-WSe2.

Figure S3. TEM images of as-synthesized 4.25 wt% Ru-WSe2.

Figure S4. TEM images of as-synthesized pure WSe2.
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Figure S5. The XRD patterns of Ru nanorods.

Figure S6. TEM images of as-synthesized Ru nanorods.

Figure S7. The equivalent electrical circuit. In the Nyquist plots, the first semi-circle 
refers to the resistance of the solution (Rs) and the second semi-circle refers to charge 
transfer resistance (Rct).
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Figure S8. Electrochemical double layer capacitance curves on 1.93 wt% Ru-WSe2 with 
different scan rates from 50 mV s-1 to 10 mV s-1 in 1.0 M KOH.

Figure S9. Electrochemical double layer capacitance curves on Ru nanorods with 
different scan rates from 50 mV s-1 to 10 mV s-1 in 1.0 M KOH.
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Figure S10. Electrochemical double layer capacitance curves on WSe2 with different scan 
rates from 50 mV s-1 to 10 mV s-1 in 1.0 M KOH.
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Figure S11. XRD pattern of the 1.93 wt% Ru-WSe2 nanosheets after 
chronopotentiometry test (＊represents the peak of XC-72).

Figure S12. TEM image of the 1.93 wt% Ru-WSe2 nanosheets after chronopotentiometry 
test.
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Figure S13. The amount of hydrogen theoretically calculated and experimentally

measured versus time for 1.93 wt% Ru-WSe2 in 1.0 M KOH.
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Table S1 The raw material of Ru(acac)3 and the corresponding contents of Ru in Ru-

WSe2 nanosheets.

Raw material

Ru(acac)3  (mg)

Ru content in Ru-WSe2

Ru (wt%)
4 0.35
8 1.93

16 4.25

Table S2 Comparison of representative TMDs-based catalysts in 1.0 M KOH.

Catalyst Substrate Loading 
(mg cm-2)

η10/(mV) Reference

Ru-WSe2 GCE 0.45 73 This work

Co-WSe2/MWNTs GCE 0.25 241 1

MoSe2-NiSe@carbon GCE 0.28 180 2

CS-MS/rGO-C GCE 0.57 215 3

MS-CS NTs GCE 0.57 237 4

MoS2/MoSe2-0.5 GCE 0.204 235 5

NiSA-MoS2/CC carbon cloth NM 95 6

2D-MoS2/Co(OH)2 GCE ~0.285 128 7

Co9S8@MoS2 GCE ~0.4 143 8

CoNiSe2@CoNi-
LDHs/NF

nickel foam 10 106 9

NiSe/Ni3Se2/NF-12 nickel foam 5.7 92 10

Ni(OH)2/MoS2 carbon cloth 4.8 80 11

MoWSe alloys GCE 1 262 12
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MoSe2@Ni0.85Se nickel foam 6.48 117 13

c-CoSe2/CC carbon cloth NM 190 14

CoS/MoS2 GCE 0.18 214 15

Co3S4/MoS2/Ni2P 
NTs

GCE 0.18 178 15

MoS2/Ni3S2 Nickel foam 9.7 110 16

Ni-MoS2 carbon cloth 0.89 98 17

Co9S8@MoS2/CNFs GCE 0.212 190 18
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