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The study with boron-doped damond films has became
very interesting due to its possible gplication as a sensor
or eledrode in eledrochemistry procesq1]. The dedrode
response depends on its microstructure and the dopng
level[2]. Thus, the diamond/eledrolyte interface structure
changes with the dedrolyte pH. Boron-doped
polycrystalline diamond films have been grown on sili con
substrate in the usua hot filament-asdsted CVD reador.
The films were grown at 800°C during 6 hours. Boron
source was ohtained from a H, line forced to passthrough
a bubblier containing B,O; dislved in methanol. The
CH, flow is kept at 0.5 sccm for all experiments and the
H, and B,Os/CH;OH/H, flows are ontrolled in order to
obtain the desired B/C ratios. The dedrochemicd
measurements were caried out using a three éedrodes
conventional cdl. Cyclic voltammetric behaviour was
studied for diamond eledrodes at different levels, using
N&,SO, (1 mol/L) with the pH agreement in 2 to 12range.
With pH 2 to 5, for al eledrodes, it was observed anodic
current peak around 0 V, as shown in figure 1 for the
B/C=5000 pmn eledrode. At pH=6, only the 5000 pmn
B/C eledrode showed the anodc pea due to its better
morphologicd and structural charaderistics. With pH 7 to
12, no anodic pe&k current was observed around 0 V. All
the IXE curves sowed the oxygen evolution readion
close to 1,4 V. The figure 2 shows the dependence of the
current density for all eledrodes with different dopng
levels on eledrolyte pH. It was observed a deaease with
pH increase, for all eledrodes with different dopng
levels. This anodic pe& in the 2-6 range can be explained
by the model proposed by Srinivasan and Gileali [3] for
pseudo-cgpadtance  peaks related with the
eledrochemicd adsorption/desorption of interfadal
spedes on the dedrode surface under potenciodynamic
control. In this model was deduced that the anodic current
pe&k increases linealy with scan rate, and the
correspondly peek potential increases linealy with the
logarithm of scan rate, as sown in the figures 2 and 3.
The alsorption of soluble spedes on a diamond surface
was inferred by Martin et al. from XPS measurements [2].
Accordingly, this adsorption occurs through the
interadion o the eledrolyte with the palycrystalline
diamond surfaceterminated in H, acrding the foll owing
the readion:

C-H + H"+ € .C'+ H, . The free radicd formed in
readion probably reads with water to add some
functional group with oxygen to the surface

Acknowledgments
Supparted by FAPESP and CNPq
References

[1] M.D. Koppang, M. Witek, J. Blau, G.M. Swain, Anal.
Chem., 71, (1999) 1188.

[2] H.B. Martin, A. Argoitia, J.C. Angus, U. Landau, J.
Eledroch. Soc., 146 (8), (1999) 2959.

[3] S. Srinivasan, E. Gileali, Eledrochimica Acta, 11

(1966) 321

10 |-

i (nA/cm?)

Solugéo de Na,SO,( 1 mol/L)
i 200 mV/s
®  Oppm B/C

2000 ppm B/C

5000 ppm B/C

10000 ppm B/C
15000 ppm B/C
20000 ppm B/C

>«
+
+ o4 PO

+ .
A
l.!
° * 4,
. & = . ]
| I T | | I T | 1 1
0 2 4 6 8 10 12
pH

Figure 1. Anodic pea current intensity dependence on

pH
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for diamond eledrodes at different doping levels.
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Figure 2: Anodic pe& current intensity dependence on
scan rate for diamond eledrodes at different doping
levels.
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Figure 3: Anodic pea& potential dependence on
scan rate for diamond eledrodes at different doping
levels.



