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THANEEYA PERBANGKHEM : WASTE RECOVERY IN CONSTRUCTED
WETLANDS USING A COMBINATION OF AQUATIC PLANT AND FISH.
THESIS ADVISOR : ASST. PROF. CHONGCHIN POLPRASERT, Ph.D.,

203 PP.

CONSTRUCTED WETLANDS / PAPYRUS / TILAPIA FISH / DOMESTIC

WASTEWATER/ EMERGY

In this study, the pilot-scale constructed wetlands were fed with a low strength
domestic wastewater to evaluate the removal efficiencies of organic and nutrients in
various treatment system compartments: constructed wetland with and without fish,
to compare these efficiencies with those of waste stabilization ponds with and
without fish. Furthermore, the biomass productivity of fish and aquatic plant grown
in treatment wetlands were investigated. Finally, the simulation model that
encompasses the relationship among water quality, aquatic macrophyte, fish, and
some microorganisms in the free water constructed wetland treating domestic
wastewater were developed. The feed was operated, corresponding to the organic
loading rate of 10, 16, 31, and 63 kg BOD/ha-d, respectively. From the two-month
period of the experiment, the results showed that the organic and nutrient removal
efficiencies between FWS wetlands with and without fish were not significantly
different. The removal efficiencies of COD, BOD, NH;-N, 0-PO,>, TSS for both CW
ranged between 18-68%, 42-76%, 19-89%, 8-93%, and 27-77%, respectively.
Compared with that of waste stabilization pond, the effluent of CW possessed a much

better quality. The productivity of papyrus in CW was found to be in the range of



1Y%

38-52 g dry weight/m*-d and the plant biomass generation can be estimated between
2280-3115 g dry weight/m’. In addition, papyrus can be achieved nitrogen uptake of
1.73% and phosphorus uptake of 12%. While Tilapia fish introduced into CW system
units has the average weight of 60 g per fish.

Based on the results of this study, the simulation model was developed by
using thermodynamic concept which is called emergy. Emergy evaluation tables were
used to investigate the treatment performance of the constructed wetland system and
then they were established to compare the production efficiencies and treatment
efficiencies. The results showed that plant production efficiency was highest in Run 1
(OLR 10 kg BOD/ha-d) about 6.55%. In addition, fish production efficiency was
highest in Run 2 (16 kg BOD/ha-d) with abundant energy transfer about 70%.
Finally, to consider the main purpose of CW treatment, the emergy waste removal
efficiencies were established to investigate treatment performance. Experimental Run
4 (63 kg BOD/ha-d) was found to contain highest emergy used in all parameters
because it embodied more energy to produce wastewater than other loading rates.
This thermodynamic model can be applied to use with other units by changing fish
species or/and plant species or/and wastewater type or/and wastewater concentrations

to help further optimizing the design of wastewater treatment system.
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