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Abstract

As a sub-project of the integrated project “Serial integrated
remediation technology for chlorinated-compound-contaminated sites”
this research is aimed at the development of dual-metal reduction
technique for the remediation of chlorinated hydrocarbon contaminated
groundwater. The contents of this study includes: 1. investigation of the
effects of the type of the reductive media in the reactive permeable barrier;
2. illustrating the impacts of the hydraulic retention time of the
contaminants and the composition of the porous media; 3. developing the
evaluating model for the treatment system.

Columns packed with iron power, catalytic metals and quartz sands
were used to simulate the contaminated groundwater agquifer. Batch
experiments with iron-nickel reduction showed that the technical grade
iron power had sufficient reactivity. However, the technical grade nickel
showed no reactivity. Platinum-coated catalysts showed excellent
catalytic capability either with Al,O,-carrier or activated-carbon carrier.
The half life of TCE was 5-10 hours or less than 1 hour, respectively.

The reductive-dechlorination rate coefficients are 7.79 hr-1 and 15.7 hr-1
for the columns with the platinum-coated catalyst content of 14.7g/L and
19.4 g/L, respectively. The value of the rate coefficient is linearly
proportional to the fraction of the catalyst.

The required thickness of the permeable reactive wall is 0.6 cm
for the effective reduction of the concentration of TCE to the clean-up
standard if funnel-and-gate technique were used to confine the dissolved
TCE 1n one of the groundwater contaminated site in Taiwan. The results,
including the estimates of the design parameters and the information of
cost and effectiveness, of this study can be used by other sub-projects for
developing decision-supporting system and for the evaluation of
uncertainty.
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