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Abstract

BACKGROUND: Congtructed wetlands are low-cost
aternatives for tregting domestics sewage. However,
previous study has reported that theremoval of phosphorus
in constructed wetlands was limited. Therefore, a new
alternative was needed to extend the life of the constructed
wetlands. The purpose of this study was to evaduate the
effect of totd phosphorus remova by oyster shell on
longevity of constructed wetlands for treating domestic
sewage.
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METHODS AND RESULTS: The changes of tota
phosphorus concentration and treatment efficiency in two
constructed wetlands (CWs) classified assystem A (coarse
sand 100%) and system B (coarse sand 90%+oyster shell
10%) were investigated for 6 years. The actua saturation
time of totd phosphorus in the systems A and B was
estimated to belonger than that of theoretica saturation by
adsorptionisotherm experiment. In particular, thesaturation
pattern of phosphorus in system A was maintained at a
certain concentration leve intheinitia stage of operation,
and findly saturation was reached as the saturation
gradualy progressed from the breaking point. In system B,
the saturation period of phosphorus was prolonged as
compared with sysem A dueto the addition of oyster shells.
CONCLUSION: Our results suggest thet the longevity of
the constructed wetlands can be extended due to the
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phosphorus saturation by adding the oyster shells to the
coarse sands in constructed wetlands.

Key words. Constructed wetland, Longevity, Oyster shell,
Phosphorus

M E

oo0oO00 0oooob ooog, 0o 0 oooo oo
00 000 000 0000 U000 0 OO ooo ooo
0000 0000 000 00000000 (Vymazal, 2007),
Seidel (1961)00 OO0 OOO OO0 O0OOOOO OO
0000 00000 00000. 00000 VF (vertical
flow)-HF (horizontal flow), VF (vertical flow)-VF (vertical
flow), HF (horizontal flow)-VF (vertical flow) O VF
(vertical flow)-VF (vertical flow) 000 O0O00 OO O
00, 000 000 00000 0000 oooo ooo
OO0 OO0 OO0 OO0 Oooo oo. oo o oooo
000 0000 0000 0 OO0 ooOo cooo oo
VF-HF 0000 0000 O 00000 ooooo ooo
000,00 00000 00O BOD, COD, T-N O T-P O
000 000 00 943,951,684 0 94.3%0 00O O0O0O
OO0 000 O O0O(Seo et al, 2009).

000 0000 O00000 O 000 ooooo o
0 000 00 O00(Greenway and Woolley, 1999), 00
00 00 OO(Newbold et al, 1983; Reddy et al, 1999),
OO0 (Diazo et al, 1994) 0 000 OO OO(Tanner ef

al, 1998) 00O 00O, Seo et al (2009)0 OO0 OO0
0000 000000 0000 OO0 ooOoOo ooo oo
000 000 00,000 000 00 0000 0o oo
00 000 000 00 000 00 00000 oo oo
000 00 OOoO0O0OO0 Ooooo ooo oooo oo
0 00 00000 000 0O 00 00 000 ooo o
0.000 OO0 00000 000 000 0ooo ooo o
00 0O 00000 0000 U000 0o oo o ooao
00 0000 (Richardson and Craft, 1993; Mann,1997;
Johansson, 1999).

0000 000000 00 00000 ooo oo o
000 OO, 0000 00 00 0 Ooooo ooo oo
0000 00 00000 00,0000 00 0 0ooo o
0 0000 000 00 O0ooooo ooog, oooo
000 0O00Oooooo oog 50~70% 000 000 O
0O (Richardson, 1999; Kadlec and Wallace, 2009; Reddy
and Delaune, 2008). 000 0000 O0O0O0O O O0O0O
0 00000 00000 0000000 ooo oo oo
00 000,0 0000 000000 00 Oooo ooo
00 0000 OO0 00.00 00000 oooooo o
00,00000,00000,00,00 0000 00 0
00000 0000 U0 000 000 0o ooo,o oo
000 00000 00000 000 o000 oo ooo
0O 00000 000 O O00(Lee et al, 2003).

000 0000 000 000000 0o oooo oo
0 00000 0000000 00 000 oooo o o
0000 000 O 0000 O0(Seo et al, 20050 OO

Table 1. Physicochemical characteristics of filter media used in the study

Filter media in system A

Filter media in system B

ftems (Coarse sand only) (Coarse sand+Oyster shell)
Physical property
Porosity (%) 37.0+1.08 37.5£1.02
Bulk density (g cm?) 1.58+0.67 1.20+0.89
D1 (mm) 1.50+0.21 1.50+0.13
Dgo (mm) 3.00+0.18 2.95+0.21
Uniformity coefficient (Dgo/Dio) 2.00+0.24 1.96+0.37
Chemical property
pH (1:5 HO) 7.9+0.87 7.6+0.98
EC (dS m™) 0.05+0.01 0.05+0.01
OM (%) 0.79+0.12 0.66+0.09
TN (mg kg 8.50+2.37 70.8+3.4
TP (mg kg") 2.100.28 35.3+2.1
Ca (mg kg) 790+69.4 38,500+2,750
Mg (mg kg™ 215+18.1 402+18
Al (mg kg) 1.97+0.2 1.82+0.3
Fe (mg kg™ 750437 710+54
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Fig. 1. Particle distributions of the oyster shell used.
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Fig. 2. Diagram of VF-HF hybrid constructed wetlands for treating domestic sewage produced from agricultural village.
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Fig. 3. The concentration of TP in system A and system
B in the water in VF-HF hybrid CWs for treating
domestic sewage under different years.
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Fig. 4. The removal rates of TP in effluent in VF-HF
hybrid CWs for treating domestic sewage under
different years.
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hybrid CWs for treating domestic sewage under
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