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In recent years some papers have been published
concerning the modeling of the processes involvethé
electrochemical treatment of aqueous organic wastes
goal of some of these works is to develop modelghvh
predict the time-evolution of the most important
intermediates and final products involved in the
electrochemical process&s These models use to be
complex and often include several adjustable paense
On the other hand, other authttspropose simplified
models, which only reproduce the behavior of a aglob
parameter (COD). These models have a great adwantag
over the former ones, since they do not includeisidple
parameters.

In this work a new model, with the advantages @& th
two previously proposed approaches, is proposeis Th
model has no adjustable parameters and allows the
prediction of the time-evolution of the concentatiof
several organic products, during the electrocheimica
oxidation of organic pollutants on BDD electrodes.

The model has been developed for an electrochemical
reactor which uses a non active electrode (BDD),
operating in a batch mode under galvanostatic ¢iomdi
The model is based on several assumptions:

- The electrochemical reactor can be divided in two
zones (Figure 1): a small volume close to the anode
surface (or reaction zone) where electrochemical
processes develop, and the remaining reactor volume
(bulk zone). In both zones the concentration ofrgve
chemical compound can be considered to be consttnt
position, but time-depending.

- The local rate of exchange between both zones is
assumed to be proportional to the concentratidierdifice
in each zone (equation 1):

3 =kalst]-ls?) @
- Direct oxidation reactions rate can be evaluatsidg
equation 2:

I
ri = -E;-LTi (2)
where a; is the electrical energy fraction used for
oxidizing the compound i. This parameter can biated
to the oxidation potential of each compound) (&d to
the operation cell potential ¢y).
o; =0 (Vi, V) @)

- Reactions involved in the electrochemical oxidatof
an aqueous organic wastes can be summarized angordi
to Figure 2.

- Mediated reactions carried out by very stronglaris
electrogenerated on the anode surface are condidere
direct electrochemical reactions.

Figure 3 shows the experimental vs simulated data f
the electrochemical oxidation of a phenol aqueoastev
(p = 30 mA cn? ; pH = 12, T = 25°C, & 1000 ppm
phenol,), using a BDD electrode. As it can be sgaod
agreements are achieved.
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Figure 1. Electrochemical reactor scheme.
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Figure 2. Reaction mechanism in a electrochemical
process.
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Figure 3.Experimental vs. simulated da#:phenol,
H maleic acid,a oxalic acid,® carbon dioxide.

A extended study including the modelization of salve
experimental conditions shows that the coefficieit
variation between simulated and experimental dsten i
most of cases below 5%.
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