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METHODS  & CHARACTERISATION

Thin film coating: DC magnetron sputtering

High-entropy alloys - A new class of

materials that provides single-phase

stabilization via entropic effects by mixing

different species. HEAs are alluring for

catalytic applications due to their

increased potential for tuning the catalytic

properties by regulating the composition

and elements contributing to catalytic

activity, selectivity, and stability.

CONCLUSIONS

Ammonia production was evaluated by performing a series of

electrochemical measurements in the electrolyte of 2 M LiTFSI in

tetrahydrofuran (THF) and 1 vol% of ethanol. The measurements

were done in a single cell using CoCrFeMnNi HEA catalysts

coated on carbon cloth, a Pt counter electrode and a Ag/Ag+

reference electrode. The lithium mediated nitrogen reduction

reactions were performed at different potentials and temperatures.

Ammonia production rate of 2.9  10-10 mol cm-2 s-1 was achieved

at -2.9 V under ambient conditions using pulsed chrono-

amperometry. The pulsed potential was needed to counteract

surface poisoning. The study shows that electrochemical nitrogen

reduction is possible at ambient conditions.
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ABSTRACT: Ammonia is a promising energy vector and can be used as a hydrogen storage medium. Electrocatalytic ammonia syntheses using renewable energy are

attractive low-temperature options to the Haber-Bosch high-temperature process, which releases CO2 in the atmosphere and contributes to the greenhouse effect. High-

entropy (HEA) alloys belong to a new class of materials that can provide single-phase stabilizations by mixing different species and are promising candidates to overcome

scientific challenges posed by electrochemistry. Lithium-mediated ammonia synthesis is a way to get high-performance ammonia electrosynthesis from nitrogen at room

temperature. In this work, we investigated lithium- mediated ammonia synthesis of a thin-film high-entropy catalyst of CoCrFeMnNi.

𝑥 : the ammonia concentration in the electrolyte

𝑉 : the volume of the electrolyte

𝑀𝑟𝑁𝐻4+ : the molecular weight of 𝑁𝐻4
+

𝑡 : the reaction time

𝑆 : the geometric area of the electrode

𝐼 : the average current density during the experiment.

𝐹: the Faraday constant
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Characterization of CoCrFeMnNi films with XRD

Pulsed chronoamperometry

Ammonia is a potent hydrogen storage carrier. 
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Lithium mediated electrocatalytic ammonia synthesisa
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Determination of ammonia production: Indophenol blue method


