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Abstract:

The process conprises the oxidation, in an electrolytic cell provided
with at | east one anodes of pollutants which contam nate wastewaters, and
is characterized in that oxygen is diffused in the electrolytic cel
cathode or cathodes subjected to a voltage |ower than 100 V in order to
reduce said gas to a dissolution oxidizing species sel ected anong
hydr ogen peroxi de or hydroxyl and/or peroxydri



(HJ sub] 2[ sup][nul tiplication dot]) radicals. The equi pnent for

i mpl enenting said process conprises an elecrolytic cell continuously
supplied and provided with an anode (1) and two oxygen diffusion cathodes
(2) and is sealed on either side with a frane (3), said franes and
cathodes delinmiting the conpartnents (4) which are supplied with oxygen
gas and/or gas m xtures contai ning oxygen through inlets (6); simlarly,
the cat hode and the anode delinit the conpartnents (5) through which
circulates the contanmi nated water entering through the inlet (5) and
com ng out through outlets (8). The electrolytic cell of the invention
provides for the treatnment of contami nating waters which contain toxic,
non bi odegradabl e substances or substances which cannot be oxidi zed by
conventi onal processes.

What is clainmed is:

1. An electrolytic cell apparatus for treatnent of wastewater conprising
pollutants, said electrolytic cell conprising:
at least two franes;
at | east one anode;
at | east one oxygen diffusion cathode which is inperneable to water;
at least one first conpartnent delimted between at |east one of said
frames and said at |east one cathode, said at |east one first
compartment, having a first inlet;
a source of oxygen which causes oxygen or a mixture of gases
cont ai ni ng oxygen to be added to said electrolytic cell through said
first inlet;
at | east one second conpartnent delimted between said at |east one
anode and said at |east one cathode, said at |east one second
conmpartnment having a second inlet; and
a source of wastewater which causes said wastewater to be added to
said electrolytic cell through said second inlet. (Main dain

2. The apparatus of claim1, wherein said at | east one second
conmpartment further conprises an outlet, and said wastewater added to
the electrolytic cell flows fromsaid second inlet to said outlet.

3. The apparatus of claiml, wherein said at | east one cathode conprises
carbon and a water-repellant polymer or polyneric aggl onerant.

4, The apparatus of claim3, wherein said water-repellant polyner is
pol yt etraf | our oet hyl ene.

5. The apparatus of claim 3, wherein said oxygen diffusion cathode
further conprises a netallic nesh structure.

6. The apparatus of claim5, wherein said netallic nesh structure
conprises a netal selected fromthe group consisting of nickel
silver, or stainless steel

7. The apparatus of claim1, wherein said at | east one anode conprises a
metal or netal oxide.

8. The apparatus of claim7, wherein said netal or netal oxide is
sel ected fromthe group consisting of |ead dioxide, tin dioxide,
plati num titaniumor mxtures thereof.

9. The apparatus of claim7, wherein said anode further conprises doping
or catal yzi ng speci es.

10. The apparatus of claim9, wherein said doping species are sel ected
fromthe group consisting of antinony and bi snuth.

11. The apparatus of claim1l, wherein the cathodes and anodes are
di sposed in a vertical position and parallel to each other.

12. The apparatus claim 1, wherein oxidation of said pollutants occurs at
said at |east one anode and near said at |east one cathode.

13. The apparatus of claim 1, wherein said at | east one anode is a
chemically inert, high oxygen overvoltage anode.



14.

15.

16.

17.

18.

19.

A process for the treatnment of wastewater conprising pollutants in an
electrolytic cell conprising at | east one anode and at |east one

cat hode, said process conprising:

contacting said wastewater conprising pollutants with said at |east
one anode and said at |east one cathode, said at |east one cathode
bei ng an oxygen di ffusion cathode which is inperneable to water;
suppl yi ng oxygen gas or a gaseous m xture containing oxygen to said
at | east one cathode;

form ng oxidizing species at said at | east one anode and near said at
| east one cathode, said oxidizing species being selected fromthe
group consi sting of hydrogen peroxide, peroxhydril and hydroxyl

radi cal s and m xtures thereof; and

oxi dizing said pollutants at said at |east one anode and near said at
| east one cat hode.

A process as claimed in claim 14, said process further conprising
circulating said wastewater through said electrolytic cell under
turbul ent conditions.

A process as clainmed in claim 14, said process further conprising
contacting said wastewater with an el ectrolyte selected fromthe
group consisting of an acid, alkali, salt or hydroxide.

A process as clainmed in claim 14, said process further conprising
irradiating said wastewater with ultraviolet or visible light.

A process as clainmed in claim 14, said process further conprising
contacting said wastewater with a redox catal yst selected fromthe
group consisting of iron, silver, or cobalt ions.

A process as clainmed in claim 14, wherein no oxygen bubbles are
fornmed at said at |east one cat hode



