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Several materials have been used as substrates for 
diamond electrodes: silicon, metals, alloys and 
carbonaceous materials. The sp2-bonded carbon materials 
can present good film-substrate adhesion and minimize 
the resistance of the ohmic contacts, which are necessary 
while making electrochemical measurements. Graphite 
[1], glassy carbon (or monolithic vitreous carbon) [2] and 
carbon fibers [3] have been the principal materials used 
for this application. Reticulated vitreous carbon (RVC) is 
a three-dimensional carbonaceous material with large 
superficial area, commonly used as electrode. In this 
work, RVC is used as substrates in diamond depositions 
and it is related their heat treatment temperature (HTT), 
which determines their graphitization index, with 
diamond/RVC electrodes behaviors. 
Furfuryl resin impregnated in polyurethane foam was 
carbonized and exposed at temperature of 1000-2300 K. 
After pre-treatment, boron doped-diamond films were 
grown on these samples in a HFCVD reactor. The 
parameters used were: 6.6 kPa, 1070 K at substrate, 100 
sccm for total gas flux and 1.0 % vol. CH4 in H2. Boron 
was obtained from H2 source containing B2O3 dissolved in 
methanol. SEM images were obtained from Jeol 
equipment JSM-5310. CV measurements were carried out 
using a potentiostat Omnimetra Instrumentos PG 3901 
and three-electrodes (work, Ag/AgCl and Pt) in a single-
compartment electrochemical cell. 
The obtained films are showed in Fig.1 and 2. It is 
possible to note the film covering completely the 
substrate, including deeper planes (Fig.1). The film is 
polycrystalline, with uniform texture presenting 
preferentially (111) and (100) type planes (Fig. 2). In 
addition, the grains have symmetrical and smooth faces. 
Figure 3 shows cyclic voltammograms of diamond 
electrodes on RVC, produced at two different 
temperatures, in 1mmol/L K3Fe(CN)6 solution. The 1300 
K HTT electrode presented the peak separation larger 
than electrode treated at higher HTT. Considering also 
other results, it is possible to conclude that 2300 HTT 
electrode presents more reversible behavior. This fact can 
be related to the substrate properties influenced by HTT, 
mainly electrical resistivity, once diamond films have 
obtained at the same experimental conditions. Previously, 
the RVC electrical resistivity measurements presented 
different values, as it was expected. 
In summary, the results have shown a strong relation 
among RVC HTT and electrochemical responses of 
diamond films grown on these substrates. 
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Figure 1. SEM image (35x) of doped-diamond on RVC 
produced at 1300 K. 
 

 
Figure 2. SEM image (10Kx) of doped-diamond on RVC 
produced at 1300 K. 
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Figure 3. Cyclic voltammetric behavior at 5 mV/s in 0.1 
mol/L KCl solution containing 1mmol/L K3Fe(CN)6 of 
boron-doped diamond grown on RVC produced at 1300 
an 2300 K HTT. 
 

900 µm 

3 µm 

) unless CC License in place (see abstract).  ecsdl.org/site/terms_use address. Redistribution subject to ECS terms of use (see 150.163.34.14Downloaded on 2015-06-22 to IP 

http://ecsdl.org/site/terms_use

