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Aquatic Plants for Wastewater Treatment
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ABSTRACT

Water parsley(Oenanthe javanica(Blume) DC) was raised with varying population density(S) in
the laboratory aquarium unit to determine the growth equation. The population density was meas-
ure after 7 days. The resultant growth curve was well fit to the equation 1/S = A+B (1/50) with a
high correlation coefficient (R* = (0.999).

The maximum specific absorption rate was 9.011% 10* kg NOx-N/kg water parsley - day and 1.31 %
10 kg PO,-P/kg water parsley - day when the average population density was 2.62 kg/m®.

The relationship between population density and nutrient absorption rate, the absorption rate of
NOxN was 5.04~5.24 mg/! - day when the population density was 7.51~10.0 mg/m* - day and the
absorption rate of PO,-P was 0.56~0.78 mg// - day when the population density was 5.02~10.0 kg/
m? - day.

Taking into account the nutrient absorption rate and growth rate, the population density between
7.0 kg/m® - day and 8.0 kg/m* - day was selected.

The removal rate of nutrient was investigated after 7 days culture. Removal rate of NOx-N was
95.6~99.95 % with mitial concentration of 35 mg NOy-N/I, and the removal rate of PO,-P was also
high, indicating 80.24~98.9 % with initial concentration of 5.95 mg PO,-P/L.

Keywords : Water parsley, absorption rate, removal rate, NOy-N, PO,-P
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Table 1. Composition of synthetic nutrient solution

Ingredient Concentration(mg//)
KNO; 41.48
NaNO:; 25.80
KH.PO, 5.63
Na,HPO, 2.53
MgSO, - THO 1.33
CaCl, - 2H. 1.60
HOOC(CHOH).COOH 1.20
FeCl:; B 6Hg() 0.24
H.BO4 0.21
NaMoO, - 2H,0 0.19

Table 2. Analytical conditions of ion chromatography

Component

Eluent 2.8mM NaC0,/2.2mM NaHCO,
Pump LKB 215

Injector 7161 Rheodyne

Column DIONEX IONPAC AS4A-SC

Guard Column DIONEX IONPAC AG4A-SC

Flow rate 1.3 m//min

Detector Shodex CD-5

Suppressor DIONEX Anion Microsuppressor
AMMS-II

Regenerant Sol. 25mM H.S0,

Table 3. Imitial condition of each tank
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Cultivated &
experimental periods

'93. 6

Tank No. 1 2 3

5 6 7 8 9 10

Density Se(wet kg/m?*) 10.02 7.51 5.02

control  10.000 7.51 5.02 2,561 control

Conc. of NOx-N(ppm) 36.33  35.84 36.27

3943 36.13 37.06 3939 36.83 34.47

Conc. of PO.-P(ppm) 6.80 6.69 6.77 6.96 6.62 6.93 7.05 6.84 6.92
pH 5.70 5.56 5.44 4.58 5.66 5.61 5.40 4.97 4.82
Mean temp.(°C) 1372 1352  13.90 14.95 1417 1410 1472 1518 1558
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Table 4. Growth of Oenanthe javanica and variation of NOx-N, PO,-P

Co ; initial conc. of nutrients, C;

; final conc. of nutrients

] ] , NOs-N PO,-P
Tank No. So(kg/m*) S(kg/m?)
Cu(ppm) C:ppm) Colppm) C:(ppm)
1 10.02 10.68 36.33 2.04 6.80 2.53
2 7.51 7.99 35.84 .58 6.69 2.76
3 5.02 5.25 36.27 6.64 6.77 3.42
4 2.50 2.83 37.54 20.25 6.89 4.57
5 10.00 11.44 36.13 0.55 6.62 1.19
6 7.51 8.12 37.06 0.41 6.93 1.93
7 5.02 5.36 39.39 4.77 7.05 3.60
8 2.51 2.83 36.83 24.94 6.84 4.80
Table 5. Coefficients of logistic equation
. Y(NOy-N) Y(PO,-P)
Tank No. Alm’/kg) B A Sm(kg/m®) -
MeanxS. D.
1~4 0.00702 0.896 0.0157 14.85 120.95+17.76 1008.32+136.7
5~6 0.00932 0.866 0.0206 14.38 167.67+72.92 1198.18+379.0
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Fig. 1. The effects of mean population density on
the specific growth rate (D) : Tank No. 1~4,
(ID : Tank No. 6~9 o0; calculated date, ®;
experimental date
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Fig. 2. The Effects of population density on the spec-
ific absorption rate of NOx-N (D) : Tank No.
1~4, (ID : Tank No. 6~9. O; calculated date,
B ; experimental date
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Fig. 3. The effects of population density on the spec-
ific absorption rate of PO,-P (I): Tank No.
1~4, (ID : Tank No. 6~9. 0 calculated date,
®; experimental date
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Fig. 4. The effects of mean population density on
the absorption rate of NOx-N (D) : Tank No.
1~4, (ID : Tank No. 6~9. O; calculated date,
w; experimental date
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the absorption rate of PO,P (I): Tank No.
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m; experimental date
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Fig. 6. The effects of mean population density on
the yield coefficients(Y) of NOx-N

2500 | ]
2000
» 1500 M
.
1000 e
.
500
Q
[+] 2 4 6 8 10 12
mesn population density(kg/m 2)

Fig. 7. The effects of mean population density on
the yield coefficients(Y) of PO.,-P
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