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Characterization of Electrochemical Ammonia Electrolysis Using a
Platinum Electrode for Anodic Reaction
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TCorresponding author :
jxs704@pusan.ac.kr Abstract >> In this study, a water electrolysis was studied to investigate the effect

_ of ammonia on current density and H2 gas production. A H type cell with three
zz\izzzd ig /J\ Eguztoii - electrodes was used and KOH solution was used as electrolyte. The conventional
Accepted 19 August, 2022 platinum foil was used for working electrode, whereas nickel foam was used for

counter electrode. CV experiment was performed to see the activity of ammonia
oxidation reaction. In addition, CP experiment was done to examine the depend-
ence of Faraday efficiency of hydrogen on current density and NH3 concentration.
The CV result shows the 0.5M NH3 concentration required for highest current
density and reliable operation. The CP result shows the increased current den-
sity leads to higher H2 generation. The higher H2 production and subsequent en-
ergy efficiency was observed for 0.5M NH3 using a Pt/13%Rh coil for a cathode
as compared to those in water electrolysis.

Key words : Water electrolysis($M3dl), Ammonia(¥ 2 L|ot), Electrochemical
reaction(X 7| 8}8t), H2 production(4= A A At), Faraday efficiency(If
gOol 2&), &%HUMEH (cyclic voltametry, CV)

Nomenclature ht : molar flow rate of product gas (mol/s)
v : current (A)
n : number of electron involved in electro- HHYV  : higher heating value (J/g)
chemical reaction MW : molecular weight (g/mol)
F : Faraday constant (96,487 C/mol) e : electron
Ty, o mole fraction of hydrogen in the mixture Npu, F araday efficiency

of product gases analyzed
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Subscripts

H, : hydrogen

N, : nitrogen

o, : oxygen

Ar : argon

energy : energy efficiency

Superscripts

- : negative charged
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Fig. 1. Electrochemical cell with three electrodes connected
to Gas Chromatography and potentiostat for measuring
product gases and cell potential at 25°C
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Fig. 2. Effect of NH; concentration in solution on the current
density relevant to AOR reactivity in the CV measurement
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Fig. 3. Effect of KOH concentration in solution on the current
density relevant to AOR reactivity in the CV measurement at
the same amount of NH3 in 0.5 M
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Fig. 4. Effect of KOH concentration in solution on |-V curve in
the CV measurement at the same amount of NH3 in 2 M
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Fig. 5. Effect of NH3 concentration in solution on |-V curve in
the CV measurement
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Table 1. Effect of ammonia addition on H, generation rate and

energy efficiency of electrolytic cell at constant current of 10
mA using Ni foam and Pt-30%Rh coil for a cathode

NH3
. H,
. concentrati . Cell Energy
Material for| . generation . .
on in water potential | efficiency
cathode . rate
solution (co/min) V) (%)
M)
0 0.140 2.09 93
Ni
foam 0.5 0.125 | 299 60
PL13%Rh 0 0.113 2.7 78
coil
0.5 0.135 322 81
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