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Abstract:
The CNDO/2 molecular orbital method was used to investigate the electrochemical reduction of
organochlorine compounds of environmental interest. As the degree of chlorination increased in
chlorinated benzenes and biphenyls, the LUMO-ς and LUMO-π both decreased in energy. The HOMO
of the radical anions for each of these species was always a ς orbital. The location of highest electron
density in the LUMO-ς for all of the chlorobenzenes, DDT, lindane and heptachlor predicted which
chlorine was lost during electrochemical reduction. The electron density distribution in higher
unoccupied ς orbitals of DDT and heptachlor predicted the order of carbon-chlorine bond scission in
succeeding reductions.

Electrochemical reduction pathways correctly predicted the observed anaerobic degradation pathways
for DDT, DTE, lindane and hexachlorobenzene. 2,3,4,5,6-Pentachlorobiphenyl and decachlorobiphenyl
were resistant to anaerobic reduction. The first electrochemical reduction product of
decachlorobiphenyl did undergo anaerobic reduction. During anaerobic degradation heptachlor lost the
allylic chlorine first as opposed to the "anti" methylene bridge chlorine observed electrochemically.
These results indicate that if a compound has an E2d more cathodic than -1.75 V (vs. SCE) in a
DMSO-TEABr solvent system, it will not reduce in an anaerobic environment. Compounds with an
E2d more anodic than this value may be reduced in the environment. Whether they do or not seems to
depend on their actual structure which indicates that these compounds may have to fit into some type of
an "active site." 
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