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Nitrate Removal of a Cattail Wetland Cell Purifying Effluent from a Secondary-Level Treatment

Plant During Its Initial Operating Stage
Hongmo Yang (Dept. of Landscape Architecture, College of Agriculture and Life Science, Chonnam National
University, Kwangju 500-757, Korea)

ABSTRACT : Nitrate removal was examined from May to October 2003 of a surface flow treatment wetla-
nd cell, which was a part of a treatment wetland system composed of four wetland cells and a dist-
ribution pond. The system was established on rice paddy near the Kohung Estuarine Lake located in the
southern part of the Korean Peninsula. Effluent from a secondary-level night soil treatment plant was funn-
eled into the system. The investigated cell, 87 m in length and 14 m in width, was created in April 2003.
An open water was designed at its center, which was equivalent to 10 percent of its total area. Cattails
(Typha angustifolia) were transplanted from natural wetlands into the cell and their stems were cut at about
40 cm height from their bottom ends. Average 25.0 m3/day of effluent from the treatment plant was funn-
eled into the cell by gravity flow and average 24.1 m/day of its treated effluent was discharged into the
Slnyang Stream flowing into the lake. Its water depth was maintained about 0.2 m and its hydraulic detent-
ion time averaged 5.2 days. Average height of the cattail stems was 42.5 cm in May 2003 and 117.7 cm in
September 2003. The number of stems averaged 9.5 stems/m’ in May 2003 and 16.4 stems/m’ in September
2003. The growth of cattails was good. Temperature of influent and effluent averaged 259 and 26.7°C,
respectively. NOs-N loading rate of mﬂuent and effluent averaged 176.67 and 88.09 mgm day, respectively.
Removal of NO;-N averaged 89.58 mg/m’ - day and its removal rate by mass was about 50%. Considering
its initial operating stage in which cattail rhizomes and litter layer on the bottom were not fully established,
the NOs-N removal rate of the cell was rather good.

Key words: surface flow, nitrification, denitrification, tertiary treatment level.
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Fig. 1. Schematic plan and section of the cattail wetland cell purifying effluent from a secondary-level treatment plant.




230

FEE

Hol fERA 12 EQF 52 kg 33 dolx AT &

UF % FEFE A

#9 % fEe NONS BT 49% 2 4EF 54
WA 58 slee 4¥eAe) 2718990 NOWN AAa
O =

2SI ATEAY] LHABEAA ATE £S5} 4=
T BEEE 7|Eo2 el AT 2ol "z
E*-‘H‘?i’ﬁ” AAZe 2 e Aol Bt daldold. &
-r° AE 10 mg/L7t FA9A 1 mg/LE &) 299}
AE 100 mg/L7}F FAA 10 mg/Le AT B$ &

Xﬂﬂg~ T} ko] M%), B |7E, S M AT 4| A ek
2 YepiE 22kA]7) wjielct

A8 o] MAZAE= 1 m x 1 m B4} ES ol a5
9 #A5E SAsAT 2AEe A2 9%,
AR QHE Sz Zhz) 32gM AAEA
= AZE o] A4S 2Aslgon, Baaae Ax
e 107Hxﬂ—§—' 33 233l FHoE Yeich

¥ o

X

o)
2 o2

b

L Y]
AN o
3

P

4 =

N
4
kJ

A FAA FY5e FERFS 250 m/dayglon,

FE5 ATRE 21 n/day o) A4 el 12
25 Y8 4L 02 mE $oslgon, Hxde] HRAE
AlZE ¢k 52 days$itt:. Table 2&= 2003L4 49 A4 &

O,
20031 54, 79, 990 2ARE B5of 247 BAFE e}
Witk 599 BEEg 425 anr} 7%01] 788 cmz AJA}o]
oF 85%2 4FeL BPon, 99 4L 1602 anz 59
o vl oF 277%2] AL Btk HFEASRE 5Y0] 95
steams/m’ o1, 790l 142 stems/m’E 70%2] Z7F2 H
Atk 9o 164 steams/m’E 5¥o] W8] 78% Z7}aty
o, 799 HsIME oF 16%7} Z7)eta) B4 Zvh}
TSEAT APV ARG FE0 AFo] winz ¢33

el

Table 2. Growth of Typha angustifolia in the wetland cell
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Fig. 2. Monthly average water temperature of influent and
effluent of the wetland cell.
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Table 3. Average hydraulic loading NOs-N and T-N
removal for the wetland cell from May through October
2003

Parameters Units Value
Approximate area m’ 1,218
Inflow m’/day 250
Outflow '/ day 241
Inflow NOs-N concentration mg/L 8.46
Outflow NOs-N concentration mg/L 458

Inflow NOs-N loading
Outflow NO»-N loading
NOs-N removal

mg/m’ - day 17667
mg/ m’ - day 88.09
mg/nt’ - day 8858

NOs-N removal rate by mass % 50
Inflow T-N concentration mg/L 27.35
Outflow T-N concentration mg/L 10.86

Inflow T-N loading
Outflow T-N loading

mg/m'’ - day 583.95
mg/ n’ - day 22514

T-N removal mg/m'’ - day 358.81
T-N removal rate by mass % 61
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Fig. 4. Average monthly removal of NO-N in the wetland cell.
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Fig. 5. NO-N removal versus effluent NOs-N concentration
of the wetland cell.
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Fig. 6. T-N cumulative probability values of influent and
effluent of the wetland cell.
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Fig. 7. Monthly average T-N removal in the wetland cell.
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Fig. 8. T-N removal versus effluent T-N concentration of
the wetland cell.
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