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ABSTRACT

‘ Nitrogen removal from piggery wastewater was investigated by a Combined System
: a vertical flow bed constructed wetland planted with Cyperus flabelliformis over a horizontal
flow sand bed without plants. The advantage of the system is low space requirement and suitable
for the farms where land is limited. The experiment was carried out in laboratory scale
constructed wetland. The dimensions were 1.2 m wide, 1.2 m long and 1.2 m high. Wastewater
from pig farm was fed into the system every 4 hours intermittently with a flow rate of 4.5 1/d and
recirculation rates were varied at 0, 50, 100 and 200% in order to evaluate the optimum
recirculation rate for.nitrogen removal.
Results from the experiment show that recirculation of effluent increased Total
Nitrogen (TN) removal efficiency. The maximum TN removal was found with 100%
recirculation rate and hydraulic loading rate of 7.5 cm/d. TN decreased from 314.6 mg/l to 21.9
mg/l (93.0% removal efficiency). Nitrification was obvious in the vertical flow Cyperus bed,
oxidized nitrogen increased from 0.8 mg/l to 81.7 mg/l. Moreover, Chemical Oxygen Demand
(COD) decreased from 2,008.8 mg/l to 51.1 mg/l (97.5% removal efficiency) and Total Kjeldaht
Nitrogen (TKN) decreased from 313.8 mg/l to 7.8 mg/l (97.5% removal efficiency). The
horizontal flow sand bed enhanced COD removal and the denitrification was satisfactory,
oxidized nitrogen decreased from 81.7 mg/l to 16.1 mg/l (80.3% removal efﬁciency). Plant
uptake of nitrogen was 0.378 g.N/mz-d or dry biomass production was 18.35 ton/ha over the

experimental period of 85 days.



