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Schematic of SILAR

Figure S1 Schematic of one complete SILAR cycle
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Use of sodium hypophosphite as reducing agent

We tried sodium hypophosphite as the reducing agent solution for growing nickel 
nanoparticles on graphite but it was observed that the onset potential for ethanol 
electrooxidation shifted towards more positive potentials after using sodium hypophosphite. 
The current density values were also less as compared to when sodium borohydride was used 
as reducing agent. As an example the behavior of nickel nanoparticles, prepared using 0.5 M 
NiCl2, for ethanol electrooxidation is shown in figure S2.

Our experiments for nickel nanoparticles growth also showed that sodium 
borohydride acts as a powerful reducing agent and reduces the nickel ions readily as 
compared to sodium hypophosphite. Reduction of nickel ions using sodium hypophosphite 
requires very high basic conditions (which could give rise to Ni(OH)2formation) and 
comparatively high temperature. Moreover, the probability of presence of phosphorous in the 
final product giving Ni-P instead of pure nickel can also not be neglected. Considering these 
facts we decided to select sodium borohydride as a reducing agent for this study.

Figure S2 Comparison of cyclic voltammograms of nickel nanoparticles grown on graphite 
for two SILAR growth cycles using 0.1 M sodium borohydride and sodium hypophosphite 
reducing agents. 0.5 M NiCl2 was used as nickel ions precursor. CVs were recorded in 0.5 M 
NaOH and 0.5 M ethanol solution at 50 mV/s scan rate.
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XRD study of Ni nanoparticles

The XRD patterns of bare graphite and nickel nanoparticles grown by high (1 M) nickel 
chloride concentration and large number (~ 300) of SILAR growth cycles are shown below 
(Figure S3).  It is evident from XRD of grown nickel nanoparticles that the intensity of peaks 
representing graphite becomes smaller and newer peaks corresponding to fcc nickel are 
emerged. The diffraction peak at ~ 44 degree corresponding to (111) plane of nickel exactly 
coincides with the diffraction peak of graphite. After growth of nickel nanoparticles in 
contrast to other peaks of graphite this peak becomes more prominent thus indicating the 
growth of nickel.    

Figure S3 XRD of bare graphite and grown nickel nanoparticles.
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Potential scan rate variation 

Figure S4 CVs recorded in 0.5 M NaOH solution with varying potential scan rates from 10 
to 500 mV/s of nickel nanoparticles; grown on graphite substrates by taking two SILAR 
growth cycles for 0.005 M NiCl2 concentration.
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Nickel nanoparticles grown on gold coated quartz crystal

Figure S5 CV of nickel nanoparticles grown on gold coated quartz crystal by taking 1.0 M 
NiCl2 concentration for 10 SILAR growth cycles in the presence of 0.5 M NaOH solution at 
50 mV/s scan rate. (Inset: CV of bare gold coated quartz crystal in 0.5 M NaOH solution)


