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Fig. S1 High magnification image of KNiAlF6 nanosheet showing the thickness of the nanosheets estimated at 
about 60 to 70 nm. 
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Fig. S2 Cyclic voltammograms of 100 µg of the KNiAlF6 catalyst recorded at 50 mV s–1 in 1.0 M KOH containing 
various concentrations of urea (0.0375, 0.075, 0.15, and 0.33 , 0.40 and 0.50 M).

Further increase of urea concentration above 0.33 M showed a small current enhancement in urea oxidation 
presumably because the reaction follows the EC mechanism and the competitive adsorption of urea with hydroxide 
ion at the catalyst surface decreases the generation rate of NiOOH species that mediates the urea oxidation in the 
chemical step. Therefore, an optimum ratio of urea/hydroxide concentration should be maintained to achieve the 
highest urea oxidation current.



Fig. S3 SEM image and the corresponding X-ray elemental mapping of the KNiAlF6 catalyst after been used in 
urea oxidation at 60 °C for 3.0 hours



Table S1 the EDX composition analysis of the KNiAlF6 catalyst after and before been used in urea electrolysis.

Element Wt.%

After use

Wt. % 

Before use

    

O K 28.27 5.35

F K 28.55 51.8

Al K 9.35 10.75

K K 9.18 11.83

Ni K 24.65 25.62

Totals 100.00


