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The use of eledrochemicd oxidation for the destruction of the
organics contained in industrial wastewaters has been tried on
bench and plot plant scde during the recent yeas, and
nowadays there ae some commercia processs in use. The
main problem associated to the dedrochemicd treament is
its high operating cost. In the recent yeass, more work have
been done to understand better the process and, hence, to
obtain a less expensive gplicaion. Literature shows that
anode material influences gredly in the process performance,
controlling the final oxidation products and the current
efficiency.

Eadh type of eledrode shows a different behaviour depending
on its superficial charaderistics and properties. The most
widely accepted theory for justify these behaviours classify
eledrodes into two limiting cases’: adive and non-adive
eledrodes.

To make the comparison between these types of eledrodes, an
AlS| 304 stainless seel (adive) and a diamond thin film (non
adive) ones were chosen for the oxidation of an aqueous acid
phenolic waste. The dharaderistics of the oxidation tests are
described in table 1. Results obtained are shown in figures 1, 2
and Table2.

As can be seen in figure 1, only the non adive dectrode
adiieves an almost complete mineralizaion of the waste,
being the mineralizaion rate higher than those obtained with
the adive one.

Analysis of readion intermediates (Table 2) shows that
polymerisation is the main readion pathway, using the adive
eledrode. By GPC liquid chromatography it was found that
the polymeric material developed in the processwas a mixture
of various polymers with low moleaular weight (ranging from
200to 500mg/mmol). Conversely, the oxidation of the phenol
waste using a non adive eledrode deds to the sequential
formation of aromatic compounds, carboxylic adds and
carbon dioxide.

Figure 2 shows the evolution d current efficiencies in both
processes. Non adive dedrodes maintained their current
efficiency in a value close to 1 for low values of the aurrent
passd (Q) and then deaease to finaly read a value of O.
This behaviour is charaderistic of non adive dedrodes’ since
in this kind of eledrode only organic matter diffusion
limitations makes the ICE deaeases. Conversely the ICE
ohtained with the adive dedrode is very low, mainly due to
the formation of stable polymers.

Results obtained in this work can be explained in terms of the
oxidation of phenol to phenoxy radicds (first step of the
process. The oxidation performed in non adive dedrode is
stronger deding to the quick formation of benzoquinone and
to the split of the aomatic ring. On the ntrary the softer
oxidation performed in the adive eledrode dlows the

combination of phenoxy radicals to form dimmers and higher
moleaular weigh compounds.
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Table 1. Experimental conditions

Cathode StainlessSted AlSI 304
[Phenol]o 1000 ppn
[Na:SO,] 5000 pmn
PH 2
Current density 30mA / cm?
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Figure 1. Total organic cabon (mg C/l). (®non adive
eledrode; B adive dedrode)

Table 2. Maximum concentration of intermediates and final

products (mg C/1)
parameter Active dedrode | Non adive dedrode

hidroquinone 10.0 3.0
benzoquinone 0.0 4.0
C,adds 16.1 104

C, adds 0.0 775
polymers 2356 0.0

Carbon dioxide 1850 5843

1,2

Q (Ah/)

Figure 2. Instantaneous Current Efficiency (4 non adive
eledrode; M adive dedrode)



