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Reductive dehal ogenation of pentachlorophenol in groundwater

by zero valent metals and bimetallics (1): reaction mechanisms
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Reductive dehal ogenation of pentachlorophenol in groundwater
by zero valent metals and bimetallics (1): reaction mechanisms
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Abstract

The am of this study is to explore the
dechlorination  effects and  kinetics on
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pentachlorophenol (PCP) by using zero valent
metals (ZVM) and bimetallics via batch tests.
Results indicate that the pH of the solution with
PCP and Fe’ (granular) increased with increase of

time until the pH had steadied at around 9.0
whereas the pH of the solution with PCP and zZn’
(granular) or PCP with Zn° (granular)/Pd° (powder)
increased slowly with time and finally steadied at
around 7.0. After reacting with Fe®, Zn° or Zn’/Pd®,
it can be found that there was about 30% of initial
absorption of chlorophenols onto the surface of
Fe® or Zn” and then gradually decreased with time.
Zn® and zn’’Pd® showed a higher reductive
dechlorination effect on chlorophenols in solution
than Fe’ did. On the basis of kinetics, a pathway
of sequential reductive dechlorination could be
found in the system of Zn® or Zn%Pd®in reaction
with PCP. The rate constant of PCP loss in the
system of Zn%/Pd®with PCP was 60% higher than
that of Zn® with PCP, which reveals that maybe
the catalysis of Pd® could enhance the loss of PCP.
PCP absorbed onto the surface of Fe” was more
dechlorinated than that in solution after a long
reaction time. Zn° also had a higher dechlorination
effect on the absorbed PCP than that in solution.

Keywords. zero valent metal, pentachlorophenal,
reductive dechlorination, bimetallics.
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