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Effect of Reed-Bed using Ulsan-habitated P. australis, T. orientalis,
and P. aundinacea L. on Removing Pollutants from Sewage
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We examined whether several reeds, which are found around Ulsan area, could be used for downflow
reed-bed to remove pollutants of sewage. Three kinds of reed, such as Phagmites australis, Typha orien-
talis, and Phalaris aundinacea L., were collected from their habitats near the Taehwa River in Ulsan City.
In the minimized model system of downflow reed-bed, P. australis appeared to reduce BOD more than
others did but slightly increase total amount of nitrogen(N). When P. australis were placed in the ster-
ilized water, total nitrogen was found to be significantly increased dependent on the number of ex-
perimental plant in the sterilized state, but it was rather decreased in the non-sterilized state. With
these results, microorganisms attached to P.australis roots can be thought to work for removal of pol-
lutants. Therefore, these microorganisms and their habitat, P. australis reed bed, together can be used
for sewage treatment. It was suggested that oxygen is produced by photosynthesis reaction of P. aus-
tralis. The increased oxygen may help microorganisms in their habitats to work on the removal of pol-
lutants.
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Fig. 1. Model system of downflow reed bed in a
multi-layered matrix of various-sized ag-
gregates. A system of perforated facilitates
counter-current diffusion of oxygen into
the bed and carbon dioxide out of it.
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Table 1. The residence time of sewage in three different reeds-planted downflow beds

Reed Name Phragmites Thpha Phalaris Control
© communis Trin latifolia L. arundinacea L. (w/o reed)
Resuien'ce Time 95 24 0 15
(min.)

Table 2. Efficiency of reed beds to remove pollutants from sewage

Reed B.0.D.(mg/L) total-N(mg/L) total-P(mg/L)
No reed 6.60x0.1 2.41x0.09 0.16+0.042
Phragmites 5.15£0.05 3.97+0.04 0.24%0.002
Thpha 5.75%0.05 2.08%0.06 0.16+0.003
Phalaris 6.80%0.1 1.35+0.03 0.11%0.001
Wastewater 136.00+1.0 16.78+0.05 1.64%0.044
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Fig. 2. Effect of microorganisms in Phragmites
communis on BOD, P(phosphorus), and N
(nitrogen) removal. For experimentral sam-
ple(®), both P.communis roots and
sewage were sterilized by 0.6% NaOCl
solution and incubated from 1 to 3 PM be-
fore measuring the amount of either BOD
(A), total-N(B), or total-P(C). For control(e),
both P.communis roots and sewage were
not sterilized and incubated in the same
way as experimental samples.
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Fig. 3. Time-dependent effects of Phragmites com-
munis to change DO in a sewage-con-
tained box. DO was measured on 10, 13,
16, and 19 o'clock. Either distilled water(D.
W.) or sewage was filled into the bed. For
preventing oxygen production from the
plants, one sample, D.W.(Dark), was plac-
ed inside of room away from sun-light.
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