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Abstract

This research was conducted to investigate the possibility and efficiency of constructed
wetland for removal of manganese (Mn) and iron (Fe) from groundwater. In this study, the
groundwater was fed into the constructed wetlands planted with cattails (Typha angustifolia) at 200,
100, and 50 1/d resulting in the HRT of 0.5, 1 and 2 days, respectively. The result showed that
efficiencies of constructed wetlands for Fe and Mn removal from groundwater were higher than
control units. Average efficiencies of the system that operated at 0.5, 1, and 2 days of HRT for
reduction of Mn and Fe in term of concentrations were 94.0, 96.4 and 98.8 %, and 79.2, 83.2 and
86.4 %, respectively. It was found that the system operated at 2 days of HRT showed the highest
efficiency for reduction of Mn and Fe. However, there was not significant difference between HRT
variations for Fe reduction. The systems operated at 0.5 days of HRT showed the highest efficiency
for Mn and Fe reduction in term of mass per area per time. Their efficiency was significantly
difference (P < 0.05) from the efficiency of the systems operated at 1 and 2 of HRT. Experimental
data were used to establish Regression and First-order kinetics model in order to predict the
effectiveness of the system for Mn and Fe elimination. Efficiency of Regression and First-order
kinetics model was examined. It was found that calculated rate for Mn and Fe removal obtained from
the Regression prediction model were significantly lower than observed Mn and Fe removal rates.
However, Paired t-test analysis showed no significant differences between observed Mn and Fe
removal rates and predicted Mn and Fe removal rates achieved from the First-order kinetics prediction
model. In this study, Mn and Fe removal by plant accumulation was also considered. The result
showed that aboveground tissue and underground tissue of cattail accumulated Mn in term of mass
per area per time equaled to 2.65-7.65 and 3.18-13.40 mg/mz/d. The accumulation rate of leaf was
higher than that of stem and the accumulation rate of fibrous root was higher than that of root. For Fe,
accumulation rate of aboveground and underground tissue was -0.14-0.29 and 721.22-1,285.66
mg/mz/d. Fe accumulation rate of leaf was higher than that of stem. While, reduction of Fe
accumulation rate of stem was observed. Root showed higher Fe accumulation rate than fibrous root.
It was found that Mn and Fe accumulation rate of both aboveground and underground tissue was
highest in cattail that grown in the system operated at short HRT, high hydraulic loading rate and high
Mn and Fe loading rate.

Key words: Removal, Iron, Manganese, Groundwater, Constructed wetland, Prediction model,
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