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Additional experimental details 
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Figure S1: XRD diffractogram showing the amorphous structure of NiO deposited on AAO 

membrane before (a) and after (b) reductive annealing in H2. 

 

 

Figure S2: TEM cross-section view of a continuous NiO layer deposited by ALD on flat Si 

(100) surface. A SiO2 layer is observed at the interface. 
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Figure S3: Six successive cyclic voltammograms showing the electrochemical activity of 3D 

Pd/Ni catalysts in 0.5 M H2SO4 (the number of Pd ALD cycles is 100). The current-vs-

potential curves are quite reproducible over the time.  

 

 

Detailed calculation of the deposited mass of Pd  

To determine the mass per unit surface of deposited Pd by ALD, a geometric estimation of the 

distribution of catalysts on alumina templates has been calculated as follows. The Ni 

geometry has been considered to be a continuous layer covering the whole inside surface of 

alumina pores. This approximation is quite realistic with reference to the SEM image of Ni 

shown in Figure 5.  

The mass per unit surface of Pd can be subsequently determined by considering these 

assumptions and knowing the pore density of hexagonal distribution of cells on the alumina 

support that is given by the following equation [1]: 
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where      denotes the pitch between two consecutive pores determined empirically by 

          with        being a constant of proportionality in nm·V
−1

 and U being the 

applied voltage during the anodization step. 

The pore diameter is 40 nm and the deposited Ni on the alumina template has a thickness of 

about 10 nm according to TEM and SEM observations (Figures 4 and 5), then the diameter of 

alumina pores is subsequently reduced to 20 nm. Equation 1 gives a number of pores of 

         in the exposed surface area of the used working electrode for the electrochemical 

measurements. The mass per unit surface of Pd has been calculated by using these 

approximations for each variation of number of ALD cycles (with a growth per cycle of 

0.2 Å/cycle according to [2]).  
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