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The increasing concern abou environment prompted in
the last yeass an increasing number of research groups to
focus on the maor problem of setting up innovative
technologies for the detoxificaion and disposal of
organohalides in industrial effluents. Most of the
proposed methoddogies are based on either chemical or
eledrochemicd oxidation, often achieving complete
mineralizaion, but suffering from the intrinsic severe
drawback of possible formation of compounds more
dangerous than the starting ones even if present in traces,
e.g. dioxines or volatile halocompounds, the latter
escgping from the cell together with the anodic gases.
Vice versa, dehalogenation processes based on either
chemicd or eledrochemicd reduction, although unable to
afford complete mineralizaion, easily afford complete
dehalogenation, which allows easy disposal together with
norrhalogenated effluents. In this context some
reseachers have amed to mostly indired eledrochemicd
dehalogenation™*®, operating under badground current
conditions on carbon eledrodes, often enhancing their
adivity for hydrogen reduction by loading them with
noble metal particles. Direct eledrochemicd dehalo-
genation, alone or in competition with the former indirect
one, was achieved employing cathode materials having
more dedrocaalytic adivity for halogen displacement,
such as mercury and lead®; however, both these popular
cahode materials auffer from the drawback of possble
formation of traces of dangerous organometallic
compounds.

In the present work the remarkable dedrocatalytic
properties of silver, recently evidenced by our reseach
group **2for organic halide reduction have been advanta-
geously applied to oktain quantitative dired dehaloge-
nation of mono- and pdyhal ophenols.

The process environmentally friendly as based on a norn+
toxic dedrocaaytic material, also appeas highly
competitive on acount of its mildness of operating
conditions, seledivity and current efficiency. Peauliar
care was devoted to the analysis of the readion mixtures,
never finding any product but those of hydrogenation of
the halogen pasition(s). Another interesting feaure is the
absence of filming effea allowing the readion to proceed
with fairly high current density.

Structure dfeds on the readion pathways (clealy
recgnizeadle from the eledrolysis monitoring, as in the
case in the Figure aide) are discussed with the suppart of
sistematic cyclovoltammetric experiments on silver, mer-
cury, and glassy carbon. The role of the solvent is aso
discussed on the basis of experiments caried out in
acdonitrile (the solvent chosen for preliminary
investigation), in acdonitrile/water 1:1 mixed solvent, and
in water (the most interesting solvent from the applicaive
point of view) espedally focusing on current yield and
energy consumption parameters.

Finally, a preliminary readivity investigation points to the

possbility of generalizing the same advantageous process
to all aromatic halides.

ACKNOWLEDGMENTS. The financiad  suppat
(COFIN99) of the Italian Ministry of University and
Scientific and Technological Reseach (MURST) is
gratefully adknowledged

1 A. I. Tsiganok, |. Yamanaka and K. Otsuka, J.
Electrochem.. Soc., 145 3844 (1998).
2 A. I. Tsyganok and K. Otsuka, Appl. Catalysis B.
Environ., 22 15 (1999
%], F. Cheng, Q. Fernando and K. Norte, Environ. ci.
Iechnol., 31, 1074(1997)

N. C. Ross, R. A. Spackman, M. L. Hitchman and P. C.
White, J. Appl. Electrochem., 27, 51 (1997)
® M. Benedetto, G. Miglierini, P. R. Mussini, F. Pelizzoni,
S. Rondinini and G. Sello, Carbohyd. Letters, 1, 321
(1995)
® S. Rondinini, P.R. Mussni, G. Sello and E. Vismara, J.
Electrochem. Soc., 145, 1108 (1998)

M. Guerrini, P. Mussni, S. Rondinini, G. Torri, E.

Vismara, Chem. Comm., 1617 (1998).

S. Rondinini, P. R. Mussini, G. Cantu, G. Sello, Phys.
Chem. Chem.Phys., 1 2989 (1999).
° S. Rondinini, P. R. Mussini, F. Crippa, M. Petrone, G.
Sello, Coll. Czech. Chem. Comm., 881 (2000).
10 s B. Rondinini, P. R. Mussini, F. Crippa, G. Sello,
Electrochem. Comm., 2 491 (2000).
G, Fiori, P. R. Mussini, S. Rondinini, A. Vertova,
Annal. Chim,, 91, 151 (2001)
125 Rondinini, P. R. Mussni, M. Speccia, A. Vertova,
J. Electrochem. Soc., in press(2001)

H H
Brkaz
e é@. “

Br Br \kai Br
Kpz
\kbi OH OH
Br Br Br Br
Kp2
e



