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Excess phosphorus (P) and nitrogen (N) from uneaten feed and waste in aquaculture ponds tend to accumulate in bottom
sediment and may be released into the overlying water under anaerobic conditions, leading to eutrophication and
harming aquatic organisms. This nutrient release varies with sediment characteristics influenced by aquaculture
practices, where intensive systems typically exhibit higher organic matter and sulfur contents in sediment than extensive
systems. Sediment microbial fuel cells (SMFCs) have emerged as a low-cost technology that modifies redox conditions
in sediments to suppress P and N release while generating electricity. However, the effects of SMFCs on P and N release
from sediments with different organic matter content remain unclear. Biochar (BC) or zero-valent iron (Fe®) amended
into SMFCs was shown to enhance electricity generation because of its high conductivity and redox reversibility. In
addition, Fe’-treated BC (FeBC) was reported to reduce P and N release due to its high adsorption capacities and
enhanced denitrification. However, the effect of BC or FeBC in combination with SMFCs on suppressing P and N
release has not been fully explored. Accordingly, the objectives of this dissertation are:

1. to determine the effects of SMFCs on P and N release from aquaculture drainage sediments with different organic
matter content (Chapter 3),

2. to analyze the effects of BC-amended SMFCs on P and N release from aquaculture drainage sediments (Chapter 4),
and

3. to determine the effects of FeBC-amended SMFCs on P and N release from intensive aquaculture drainage sediment
(Chapter 5).

Chapter 1 introduced the environmental problem of P and N release from aquaculture drainage sediments and presented
SMFCs as a potential solution. Chapter 2 reviewed shrimp farming practices in Central Vietnam and their influence on
sediment nutrient dynamics, focusing on internal P and N release under anaerobic conditions. It reviewed mitigation
strategies to reduce P and N release, including SMFCs, BC, Fe-treated BC, and their combination, highlighting their
mechanisms, effectiveness, and limitations. Chapter 3 showed that SMFCs reduced P release while increasing
ammonium-nitrogen (NH4"-N) release due to enhanced N mineralization in organic-rich sediments. On the other hand,
in the sediment with low organic matter content, SMFCs did not affect P and N release. Chapter 4 found that BC
addition masked the effect of SMFCs on suppressing P release because of high P derived from BC and organic matter
decomposition. Application of BC enhanced N mineralization in the sediment. Chapter 5 indicated that P release in 2%
FeBC was lower than in other treatments, particularly under SMFC conditions. In contrast, 0.5% FeBC showed higher
P release than other treatments. Both FeBC rates stimulated denitrification. Overall, 2% FeBC combined with SMFCs
reduced both P and N release. Chapter 6 provided general discussions and conclusions. Our results suggest that SMFC

can serve as an effective measure to reduce P and N release from shrimp pond drainage sediment in Central Vietnam.
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