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ABSTRACT

This research was using programmed
influents to investigate the fates of organics,
nitrogen, and phosphorus in constructed
wetland systems (CW). Within the five
accomplished experimental stages, the
remova of COD was limited. It was mainly
because that the required organic materials
for macrophytes were produced by
photosynthesis indicating that the organic
removal is mainly by microorganisms. The
poor growth or even death of macrophytes
and microorganisms due to deficient
nitrogen and phosphorus in the influent may
cause releases of organic materials from
dead cells and become organic source in the
effluent. Nitrification and denitrification are
the main mechanisms for removing nitrogen
in a CW. The CW without photosynthetic
ability (covered control system) had
significantly lower average removal rates in
total nitrogen. The main reason for this
phenomenon is that the lack of vegetation
due to deficient nutrient would further
reduce the surface area for the growth of
microorganism. The uncovered control
system acting as an oxidation pond due to
large amount of algae grown (based on the



analyses of chlorophyll a) showed only
dlightly lower than the vegetation planted
systems in nitrogen removal. The uptakes of
nitrogen by macrophytes or algae can make
up the limitation of nitrification deficiency.
Higher dosages of phosphorus in the
influent could induce the growth of
macrophytes and algae would further
increase the uptake of nitrogen from water,
and vice versa. The phosphorus removal
rates were limited when the nitrogen was a
limited nutrient in water. When nitrogen
was overloaded, then phosphorus average
removal rates were all higher than 90% and
phosphorus became a limited nutrient. The
uncovered control system had significantly
higher removal rates in phosphorus than the
covered control system. When the
vegetation planted systems controlled at
optimized nitrogen and phosphorus ratio
could achieve a concentration of phosphorus
reduction up to 15 mg P/L between influent
and effluent and this result is not worse than
any human controlled biological treatment
system. In the effluents from all systems,
except the covered control system, the
concentrations of total suspended solids had
various extent of increase. The highest
concentration was found as 230 mg/L. the
main reason for this result was due to the
growth of algaein the systems..
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