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In microbial electrolysis cells (MECs), a catalyst is required at the cathode electrode to decrease the 

overpotentials for the hydrogen evolution reaction (HER). Platinum is often used, but for practical 

applications less expensive catalysts of good stability in real wastewater are required. Alternative 

catalyst materials tested in MECs include stainless steel, nickel, palladium and different metal alloys. A 

new approach is to use molybdenum sulfide (MoS2) as HER catalyst [1], but it is known that its 

electrocatalytic efficiency strongly depends on the method used to deposit the material on the electrode 

surface. In this study, different HER cathodes were prepared by depositing MoS2 on buckypaper. Next, 

the ability of these electrodes to catalyze H2 evolution in industrial wastewater was determined and 

compared to electrodes made from stainless steel or platinum.  

 

MoS2 immobilisation on buckypapers (prepared from carbon nanotubes [2]) was achieved in three 

different ways: A) acid treatment (HCl, pH 5, 30 min) and drop coating with (NH4)2MoS4, B) reductive 

electrodeposition ((NH4)2MoS4 in 0.1 M KCl) with constant current of 8.32 mA/cm
2
 for 15 min, and C) 

mixing MoS2 with carbon nanotubes before buckypaper preparation. The current production and 

overpotentials of the electrodes were tested with linear sweep voltammetry in industrial wastewater (pH 

2.4, conductivity 5.5 mS/cm) and compared to platinum/carbon (0.5 mg Pt/cm
2
) and stainless steel 

electrodes (Figure 1). At -1.0 mA/cm
2
, the 

overpotential for H2 evolution of the electrode with 

electrodeposited molybdenum sulfide was only 40 mV 

larger than the overpotential with Pt/carbon and 

140 mV lower than for stainless steel (results corrected 

for uncompensated resistance).  

 

In conclusion, MoS2 is a promising catalyst for 

hydrogen evolution in real wastewater. In the next step, 

the long term performance and H2 production potential 

of these electrodes will be determined. 
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Figure 1 Linear sweep voltammetry in industrial 

wastewater with different electrodes. 

Theoretically, H2 evolution starts at 0 V vs. RHE. 
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