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ABSTRACT

This research aims to evaluate carbon dioxide (CO,), methane (CH,), and nitrous
oxide (N,O) emissions from free water surface (FWS) and subsurface flow (SF)
constructed wetlands (CWs) used for the treatment of domestic wastewater. Three
types of mono-culture emerging plants were used in the constructed wetlands, i.e.,
Phragmite sp., Cyperus sp. and Canna sp. The results showed that removal efficiency
of biological oxygen demand (BOD), chemical oxygen demand (COD), ammonia
nitrogen (NHs-N), and total phosphorus (TP) were in the ranges of 57-70%, 49-67%,
25-41%, and 39-489%, respectively. The highest removal efficiency of all CWs was the
followings. The FWS planted with Phragmite sp. was best for BOD removal, about
70%, while the SF planted with Cyperus sp. had about 67% of COD removal. In FWS
planted with Canna sp., the removal efficiency of NHa-N was about 41%. TP was

removed about 48% in SF.

The comparison of both CWs found that the SF had statistically higher removal
efficiency of COD and TP than FWS (p<0.05) whereas the removal efficiency of BOD
and NHs-N was not significantly difference. All emerging plants were statistically
significant in removing BOD, COD, and NHi-N (p<0.05) with the exception of TP.
Phragmite sp. was better for BOD and COD removal than Canna sp. and Cyperus sp.
At the same time, Canna sp. was suitable for NHs-N removal. No difference had

found on TP removal in all these plants.

Average emissions of CH,, N,O and CO, from CWs were in the rages of 2.9-11.2, 0.9-
1.8, and 15.2-324 mg/mz/hr, respectively. The FWS planted with Cyperus sp.
emitted higher CHy and CO, than the SF whilst N,O emissions from both FWS and SF
were not statistically significant (p>0.05). Phragmite sp. in CWs had higher CHy
emission than the rest of the plants. At the same time, Phragmite sp. emitted less
N,O. The highest N,O emission was found in the CWs planted with Cyperus sp.
Hence, the SF planted with Phragmite sp. was the optimum choice for the treatment

of domestic wastewater and minimize the burden on the global warming.
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