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Abstract

This study investigates the ability of four alum sludge-based constructed wetlands,
incorporating microbial fuel cell technology, to achieve high organic and nutrient removal
from swine slurry while simultaneously producing electricity. As a cross-comparison the
effects of electrode spacing and flow pattern are investigated. By providing a simultaneous
upflow-downflow regime the maximum power density is boosted by 70% to 0.268 W/m® and
an ammonium removal efficiency of 75% is achieved. However, the COD removal efficiency
falls to 64% compared with 80, 79 and 81% achieved by operating with a continuous upflow
regime in the other three systems of the study. The alum sludge wetland medium showed an
enhanced capacity to immobilise phosphorous with total phosphorous and reactive

phosphorous removal rates of 85-86% and 89-90%, respectively. Accordingly, multi-stage
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