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ABSTRACT

The objective of this study was to compare the domestic wastewater treatment performance
by using horizontal subsurface and vertical subsurface flow constructed wetland systems. The study
was carried out in 4 concrete tanks. Two identical vertical subsurface flow tanks (dimension of
1x1.4x0.6 m3) were filled at lower layer with gravel (diameter of 3-6 cm) of about 0.15 m deep and
upper layer with gravel (diameter of 1 ¢cm) for 0.45 m. Two identical horizontal subsurface flow
tanks (dimension of 0.6x2.3x0.65 m3) were filled from left to right with gravel (diameter of 3-6 cm)
for 0.2 m , gravel (diameter of 1 cm) for 1.9 m and then gravel (diameter of 3-6 cm) for the last 0.2
m (deep 0.6 m all). All 4 tanks were planted with Cyperus alternifolius,L. The wastewater used in
this study was collected from the equalization tank of Chiang Mai University wastewater treatment
plant. The average concentrations of pH and temperature were 7.1 and 27 °C and COD, BOD, TP,
TKN, NH;-N, NO3_-N, SS were 267.4, 120.9, 1.3, 16.0, 10.4, 0.6 and 199.8 mg/L, respectively.
The hydraulic loading rates were varied at 5, 10 and 20 cm/day. The wastewater fed to vertical
subsurface flow tanks for 5 minutes on and 55 minutes off intermittently and continuously for the
horizontal subsurface flow tanks. The removal efficiencies of the hydraulic loading rate of 5
cm/day by horizontal subsurface flow systems in terms of COD, BOD, TKN, NH;-N, NO;-N, SS
and TP removal were 77.9, 96.8, 45.1, 50.7, 0.6, 99.5 and 98.9%, the vertical subsurface flow

systems removal were 68.8, 93.5, 63.1, 64.9, 5.0, 97.9 and 16.0%, respectively. The hydraulic



loading rate of 10 cm/day by horizontal subsurface flow systems in terms of COD, BOD, TKN,
NH4+-N, NO;—N, SS and TP removal were 74.8, 95.6, 40.2, 37.8, 0.7, 98.9 and 98.8%, the vertical
subsurface flow systems removal were 62.3, 93.3, 56.1, 60.7, 3.2, 97.7 and 5.8%, respectively. The
hydraulic loading rate of 20 cm/day by horizontal subsurface flow systems in terms of COD, BOD,
TKN, NH;—N, NO;—N, SS and TP removal were 71.6, 95.5, 47.2, 35.4, 0.8, 97.7 and 47.2%, the
vertical subsurface flow systems removal were 57.9, 92.3, 46.5, 46.8, 2.8, 96.8 and 5.6%,
respectively. It was found that the hydraulic loading rate of 5 cm/day showed the maximum
removal efficiency and the horizontal subsurface flow systems performed higher removal rate than
the vertical subsurface flow systems in terms of CODand BOD (11.1 and 6.1 g/mz.day,
respectively). The vertical subsurface flow systems showed higher removal efficiency than the
horizontal subsurface flow systems for TKN and NH4+—N and the removal rate of 0.5 and 0.3
g/mz.day, respectively. The removal efficiency of SS was in the range of 96.8-99.5% at all
hydraulic loading rates did not show significant difference. The kinetic constants of the horizontal
subsurface flow systems for COD, NH4+—N were 0.0166 and 0.188 m/d, the kinetic constants of the
vertical subsurface flow systems for COD were 0.0204 m/d, respectively. Which is in the higher
range of k-values reported. The kinetic constants of the vertical subsurface flow systems for NH4+—
N were 0.0287 m/d. Which is in the lower range of k-values reported in the literature. However, the
hydraulic loading rate of 20 cm/day could be used to achieve the effluent standard of Thailand.
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