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Introduction

In receit yeas, there has been an
increasing interest in the dedrochemicd
properties of borondoped damond coated
substrates. Silicon hes been the predominate
substrate used for diamond depasition.
However, the ndwtivity of the silicon
substrate is not sufficient for it to be used in
higher current applicaions. This makes the use
of metal wires or meshes as substrate materials
highly desirable becaise of the increase
conduwctivity and the posshility of increased
surface aess. Recaitly, Glesener et a. have
discussed the use of high surface aea boron
doped damond mesh for eledrochemicd
applicaions (1).

The deawup d liquids or dlurries that
contain >1% total organic cabon (TOC),
defined as nonwastewater hazardous waste (2),
offer particular difficulties for on-ste
remediation efforts. At the present time the
preferred method d remediation for non
wastewater hazardous waste is by incineration.

The dedrolytic destruction d organic
wastes $ows red promise for remediation d a
wide variety of organic materials in agueous
waste streams (3). Use of eledrochemicd
oxidation for organic waste decomposition is
limited with the traditional eledrode materials,
platinum, ruthenium dioxide, lead doxide and
tin doxide. These limitations arise from low
readion rates and efficiencies, corrosion d the
eledrodes and fouling and pasoning of the
adive dedrode surfaces. The work reported
here demonstrates that boron-doped damond
eledrodes prepared by chemicd vapor
deposition (cvd) are not susceptible to these
limitations and can be used to oxidize awide
variety of spedes, particularly phend,
completely to CO..

The oxidation d phenad was chosen as a
test readion bkecause it is one of the most

difficult organic moleaules to oxidize
eledrochemicdly (4). It is well known for its
rapid fouling of the dedrode surface due to
formation d a blocking polymer layer produced
by the paymerization d the phenoxy radicds
generated in the initial stages of the readion (5).
This results in termination d the readion in
minutes.

Experimental

Eledrodes were prepared by coating Ti
mesh substrates (1 cm x 2 cm) with
approximately 10 um of boron doped diamond
via microwave plasma enhanced chemicd vapor
deposition. A two step depasition process was
utili zed to achieve uniform nucleaion and good
film adhesion. The films were daraderized
with  SEM and Raman to insure mplete
coverage of the Ti and to establish the quality of
the ovd-carbonfilms.

The oxidation d phend was gudied
with cyclic voltammetry in a solution d 0.1M
H,SO, containing 0.16 mM phend in a beker
cdl with a Pt courter eledrode and a Pd-H
reference dedrode. Experiments were dso run
with a flow cdl in which a liter of 10 mM
phend in 0.1M H,SO, was circulated through
the cdl at 7ml/sec and the total organic cabon
(TOC) was monitored as a function d time and
cdl current.

Results and Discussion

In ou experiments phend has been
oxidized on baondoped damond eledrodes
withou any reduction d the aurrent arising
from fouling or poisoning of the dedrode even
for concentrations of phena which would put it
in the cdegory of nonwastewater hazardous
waste. The total carbonin solution was reduced
at high efficiency (80-90 %) from ~1% TOC to
<0.1% TOC with no olservable deaease in
decompasition rate. This means that the reaced
phenad was converted completely to CO,. These
results are etraordinary in that they are
preliminary experiments on small surface aea
eledrodes and the eperiment has nat been
optimized in any way. In light of these results it
would aso be possble to trea a 10 % TOC
solutionasrealily asa 1l % TOC solution.
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