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Highly efficient electrocatalytic hydrogen evolution
behavior of M0S,/NisS,/NF in all-pH range

JIA Feihong, GUO Yuchen, ZOU Xiangyu*, WEI Xueling, BAO Weiwei, LI Yan
( School of Materials Science and Engineering, Shaanxi University of Technology, Hanzhong 723000, Shaanxi, China )

Abstract: Nanowire catalysts MoS,/Ni;Sy/NF were synthesized via in situ solvothermal method using
nickel mesh (NF) as self-supporting material, (NH4),MoS, as material, and characterized by XRD, SEM,
TEM, EDX and XPS. MoS,/Ni;S,/NF obtained were then analyzed for their all-pH (0~14) range
electrocatalytic performances in hydrogen evolution reaction (HER). The results showed that
MoS,/Ni;S,/NF were successfully prepared and exhibited excellent HER activity in all-pH range. At a
current density of 10 mA/cm’, the MoS,/Ni;S,/NF-41 electrode prepared with 41 mg ammonium
tetrathiomolybdate displayed a HER overpotential of 87, 113 and 195 mV in alkaline (1 mol/LL KOH,
pH=14), neutral (0.5 mol/L PBS, pH=7) and acidic (0.5 mol/L H,SO,4, pH=0) media, correspondingly
showing a lower Tafel slope. Moreover, MoS,/Ni;S,/ NF-41 displayed good structural stability.
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Fig. 6 Electrocatalytic HER performances of catalysts in different pH electrolytes
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Table 1 Comparison of electrocatalytic HER performances of MoS,/Ni;S,/NF with other catalysts in different pH
electrolytes
. HER 8 .
AL AL R A TR E=PCN
n1o/mV Tafel #}3%/(mV/dec)
MoS,/Ni3S,/NF-41 87 62.6 1 mol/L KOH A3

113 41.2 0.5 mol/L PBS
195 18.3 0.5 mol/L H,SO4
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N1o/mV Tafel £} /(mV/dec)
Pt/MoC 108(#onser) 74 0.5 mol/L H,SO, [5]
CoMoS4 NS/CC 183 116 1 mol/L PBS [8]
Ni;S, NTFs 135 75.7 1 mol/L NaOH [14]
Ni;S,/FTO 330 77 0.5 mol/L PBS [15]
Co-N-Ni3S,/NF 215 117.2 1 mol/L KOH [17]
N-MoS,-Ni;S,@NF 51 47 0.5 mol/L H,SO, [22]
NF-MoS,/Ni;S,-TAA 91 48.62 1 mol/L KOH [23]
Ni-C-N NSs 60.9 32 0.5 mol/L H,SO, [24]
MOF-V-Ni;S,/NF 118.1 113.2 1 mol/L KOH [25]
P-MoS, 219 39 0.5 mol/L H,SO, [28]
3D MoS,/Ni3S,/Ni 76 56 1 mol/L KOH [29]
YE: CC WBEAT: NTFs 80k LML FTO WAiBZ ILH: TAA JTRICZ BN NSs FI NS ¥ 040K 5 MOF 4 @A
BLtESE.
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EDX element mapping images of MoS,/Ni;S,/
NF-41 after HER performance test
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Fig. 8 XRD patterns and XPS spectra of MoS,/Ni3S,/
NF-41 before and after HER performance test
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Fig. 9 HER stability j-¢ curves of MoS,/Ni;S,/NF-41 in
different pH electrolytes
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