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Detailed analysis by scanning electron microscopy (SEM) and energy dispersive X-ray (EDX) 

spectroscopy 

We studied in an analytical scanning electron microscope the GaN template on which the largest amount 

(corresponding to a passed charge of 162 mC/cm
2
) of cobalt phosphate (Co-Pi) had been deposited. We 

focused on this sample, as still the amount of Co-Pi is at the detection limit of the employed techniques. 

Figures S1(a) and (b) present top-view micrographs acquired with the conventional and in-lens detectors 

of the SEM, respectively. In general, while conventional detectors predominantly image morphological 

features, in-lens detectors have a higher sensitivity for material contrasts. Particularly, surface coatings 

can strongly modify the escape of low energy secondary electrons that contribute to the in-lens detector 

signal, whereby even monolayer graphene can be imaged.1-3 Indeed, the conventional SEM image [Fig-

ure S1(a)] reveals only the surface morphology, i.e. the terraces of the original GaN template separated 

by macrostep edges. In contrast, the in-lens detector image [Figure S1(b)] exhibits dark regions on the 

terraces and bright areas at the macrostep edges, which already indicate a variation in the coverage of the 

Co-Pi film. EDX spectra from the two types of regions are presented in Figure S1(c). The spectrum from 
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a terrace demonstrates the presence of cobalt and phosphorus in the sample, consistent with previous 

reports on Co-Pi catalysts.
4,5

 On the other hand, the EDX spectrum from a step edge does not contain 

any feature characteristic for Co-Pi. Therefore, we conclude that the bright regions near the step edges in 

Figure S1(b) correspond to a lower film thickness of the deposited Co-Pi.  

 

Figure S1. Top-view SEM images of the same area of Co-Pi deposited on a GaN template (passed 

charge 162 mC/cm2) obtained with (a) the conventional detector and (b) the in-lens detector. (c) EDX 

spectra taken on a terrace [dark area in (b)] and at a step edge [bright area in (b)] with the microscope 

operated at an acceleration voltage of 4.5 kV.   
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Current-voltage curves for GaN layers in different electrolytes 

 

Figure S2. Current-voltage curves for GaN layers in three different electrolytes, H2SO4 (pH0), KPi 

(pH7), and NaOH (pH14) under chopped Xe lamp illumination. 
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