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The electrochemical behavior of boron-doped diamond (BDD) electrode is 

strongly affected by its two-surface termination of hydrogen or oxygen. Thus, the 
electron transfer behavior between diamond electrode and electrolyte solution is 
significantly dependent on its surface termination [1, 2]. In this context, the influence of 
anodic and cathodic pre-treatment on boron doped diamond surface for copper 
nanoparticles electrodeposition was studied to assess Cu nanoparticle consolidation on 
BDD electrode. The cathodic and anodic pre-treatments were performed using the -3 V 
and +3 V x Ag/AgCl, respectively, during 30 min in solution of 0.5 mol L-1 H2SO4. The 
electrodeposition of Cu nanoparticles on BDD films was made at a fixed potential of  
-0,6 V for a time of 60 s in solution of 0.1 mol L-1 HClO4 support electrolyte containing 
0.001 mol L-1 CuSO4.The scanning electron microscopy (SEM) images showed that the 
BDD surface cathodically treated presented high Cu nanoparticle density as well as 
even distribution on the electrode surface after the electrodeposition process compared 
to that obtained from anodic treatment. This behavior was attributed to a high electrode 
conductivity imposed by the cathodic pre-treatment leading to an increase in the BDD 
surface hydrogenation that was confirmed by the contact angle measurements. Nitrate 
reduction experiments were monitored by linear sweep voltammetry (LSV) using a 0.1 
mol L-1 KNO3 + 0.1 mol L-1 Na2SO4. The results showed that the electrochemical 
nitrate reduction on BDD/Cu samples treated with anodic treatment presented better 
reproducibility compared to the ones only treated with catodic treatment.This response 
is attributed to the Cu nanoparticle consolidation on BDD electrode due to the oxygen 
surface terminations induced by the anodic pre-treatment. 
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