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LEAD / MANGANESE / IN — SITU REMEDIATION

Heavy metal contamination in groundwater posts serious problem in several
areas around the world. Conventional methods for heavy metal removal are
complicated and costly. The purpose of this research was to investigate appropriate
conditions for the removal of lead and manganese using zero valent iron (ZV1) and its
application in the permeable reactive barrier (PRB), an in-situ remediation technique.
The experiments were divided into two-fold namely 1) a batch experiment to
determine the influencing parameters such as mixing intensity, contact time, initial
pH, initial contaminant concentration, and ZVI proportion and 2) a column
experiment to determine the influencing parameters such as hydraulic conductivity,
initial contaminant concentration, and ZV1 proportion.

Results from the batch experiment showed that all the mixing intensity,
contact time, initial pH, initial contaminant concentration, and ZV1 proportion played
role in the removal efficiency of lead and manganese. Removal efficiencies of lead
and manganese were as high as 94.61% and 91.78%, respectively. The result also
showed that iron filings was more effective than the iron waste particles in the
removal of both lead and manganese. And the Langmuir isotherm calculated from the

use of iron fillings was as high as 12.5 mg/g. For the column experiment, it was found



that the higher hydraulic conductivity posted a lower removal efficiency. It was also
found that adsorption capacity for lead removal was as high as 1,114 mg/g at the
breakthrough period of 10 days while the exhaustion point of the system was reached
with the service time of 24 days. The sorption capacity of lead in mixed solution was
higher than that of the single solution which means that the presence of manganese
will increase the lead removal. Parameters obtained from both experiments can be
used to determine the detention time, chemical and physical characteristics of media

for the PRB.
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