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Abstract

Permeable reactive barrier is a preferred technique using for remediation
of heavy metal contamination in groundwater. This research studied the
feasibility of media for permeable reactive barrier for treatment of water
contaminated with zinc and lead. Three media, iron filing, taterite, and activated
sludge were investigated. Physical and chemical properties of the media
including surface area, porosity, cation exchange capacity, chemical composition,
and initial concentration of zinc and lead in the media were analyzed. Iron filing
has greatest surface area followed by laterite and activated sludge, respectively.
Laterite possesses higher porosity than iron filing and activated sludge. However,
activated sludge has highest cation exchange capacity while iron filing and
laterire are similar. Iron filing was composed of iron, carbon, silicon and
manganese. Laterite contained iron, silicon and aluminium with some other
elements. Activated sludge also comprised of iron, carbon, silicon and
aluminium with other elements. All three media were not initially contained zinc
and lead before treatment. o

Treatment of zinc and lead was carried out by two methods, batch test
and column test. Batch test was for study of equilibrium time, effect of pH and
effect of initial concentration of heavy metals, both single heavy metal and
mixed heavy metals. The results were fitted to Langmuir and Freundlich -
isotherms. The calculated parameters were analyzed to. decide the appropriate
media and applied in mathematicél model for design of a permeable reactive
barrier. The equilibrium time of zinc removal was 15 hours for. all media. Thve_A
equilibrium time for lead removal was 3 hours for iron filing and laterite, but 11
hours for activated sludge. To ensure that the equilibrium was reached the
batch test experiments were operated for 24 hours. Higher removal efficiency of
zinc and lead was obtained with increasing pH. The lowest optimum pH for
treatment of zinc and lead was 6. Removal efficiency of zinc and lead decreased -
with increment of initial concentration. From isotherm study treatment of zinc
by iron filing or activated sludge and treatment of lead by mixed media of iron
filing and activated sludge was chosen for further investigation.

Batch and column test results in term of isotherm parameters and
hydraulic conductivities of reactive media were used in the field performance
study of permeable reactive barriers on treatment of heavy metal by using a
mathematical model. Visual MODFLOW software was selected for developing

the mathematical model. Map Ta Phut Industrial Estate, Eastern Thailand, was



selected as a site having contaminated groundwater. The permeable reactive
barrier of 0.5-m thick was installed in the unconfined aquifer with the distance of
21.5 m downgradient of the site that contaminated with zinc or lead having
constant concentration of 100 mg/L. The groundwater flow in the site was
induced by the hydraulic gradient of 0.02. Simulation results indicated that the
concentration of zinc of treated groundwater was less than 5 mg/L and the
concentration of lead of treated groundwater was less than 0.05 mg/L, which
met groundwater standard. In additions, the concentration of treated
groundwater indicated that the permeable reactive barriers are having good
performance on treating contaminated groundwater. However, the permeable
reactive barriers were having limit operation times. Simulation results show that
the continuous permeable reactive barriers using iron filing and activated sludge
could treat zinc for 2,170 and 2,248 days, respectively and the continuous
permeable reactive barriers using mixing of iron filing and activated sludge could
treat lead for 6,570 days.



