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Feasibility of Aquatic Plants (Eichhornia crassipes and Water dropwort)
for Nutrients Removal
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ABSTRACT : Feasibility of floating aquatic plants (Eichhornia crassipes and Water dropwort) was investigated in order to control
of sewage depending on various initial loading in a lab scale test. In addition, field test was conducted to assess the uptake rate of
nutrient by E. crassipes. Lab-scale test applying primary domestic effluent operated at 4 day HRT shows that the highest uptake
rates were 1.06 g N/m2 - day and 0.39 g P/m?2 - day in the E. crassipes reactor. BOD removal efficiency in E. crassipes reactor was
as high as 80% when the loading value was lower than 185 kg BOD/ha - day. While 70 ~ 80% removal efficiency of BOD was
achieved when the loading value was lower 80 kg BOD/ha - day at the W. Dropwort reactor. Experiment results show that E.
crassipes has a higher nutrients removal efficiency than W. dropwort under high pollutant loading. Input loadings of TN and TP
should not exceed to 10 kg TN/ha - day and 2.0 kg TP/ha - day respectively to provide a 50% TN and 80% TP removal efficiencies
using E. crassipes. The field test demonstrated that an annual yield of E. crassipes mass was estimated as a fresh weight of 30.9
m3/ha - yr. E. crassipes grown in field pads absorbed 76.7 kg N/ha - yr and 13.4 kg P/ha - yr as a dry weight.
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H5of fﬂr FA 8 A&E Lab-scale A8 F38ll Bristal, Fal&xS A% 285t AEHAW S48 A, Q19 T
< A - AAEE A ekt RS AlEAW N, P 54482 sk 1A 45 4835192 HRT 4 day°ollA 7HY =2

&4& 1.06 g N/m? - day@} 0.39 g P/m? - day o2 Z}ZF Yttt 2e&3+9] ¢, BOD 3} 185 kg BOD/ha - day ©|

slef| A 80% o149l w2 B8-S Helon, nuglE #83 % 9-ol= 80 kg BOD/ha - day ©l3tellA 70~80%<] &-& |

bt A} 9] HEag IA] Hy2%o] njug] Bl 52 Bl x &g 880 =& Ao Yeiyth Ey3s
o]-&3}o] 50% ©]42 TN A2 a&S 245ty Y= HRT 2 day ©14, 10 kg TN/ha - day ©]3t2 2312 GA|3oFst

3, TPO] 2%, 80% o] Al a&S 9lsiAlE TP #3515 2.0 kg TP/ha - day ©|at2 FAI8}oF 5= Z o2 vetyict £

S o835 50Y Bt FHAE A AR FE RSt AFA4ES 30.9 mP/ha - yrE UEgo | Aot
9] A7 F4EL 76.7 kg N/ha - yr, 13.4 kg P/ha - yr2 &7 Yelgoh

FHO : aMAE, 2ESH, DUzl 48, FYEF

1. M2 257 9k 12
T A E(Macrophytes)e o83k #l=A 2] 71} Fa%t
=27 (Green environment)& ©1-87F A2 9 A 7152 E2A AE 2 AN fEd o e, =24
d 3o Sast WAAE HI glow, e e o & o s 3 FEd A A f71EES ARk, 4
A A 755 U/l A=t A YA AH = AlE0] S o] g5t ngES A d BES T
Aokl =gstarl Qlok, ofeldt =MeAES A83 AlAE Z 4= okd HeA o] £2 A 8He A EE water
L o Exujgoz axTErl 21 AAo| gt wakA hyacinth(Eichhornia crassipes), pennywort(Hydrocotyle
= - YooM= fAAES o] 838 dFE5X(Constructed umbellate), duck—weeds(Lemna spec.) 5°] Qlt}9 o]zat
wetland)] H]H e FY ] A7 W 3} - H4=A 27} s A A2 E A7 H(Aquatic Treatment)Zt AF}A](Oxidation

T Corresponding author : E-mail : choidh@kwater.orkr Tel : 031-400-1401 Fax : 031-400-1465

CHEHEIZZSESIX| | MI32 M2& 12010 2 |



142

Korean Socity of Environmental Engineers
=82 500l

Pond)®] 224]Q1 Ao]e ASAHE 27e} v
Microphytag ©|-8-3}= e
oA & Ak A4
oA T2t} 53] PAAES o8
851 gagoz Bygas

(autotroph)2 k=t o} §oleh E3] ETQ‘] 5
sto] F=HY 2/E oA stAY &2 25 AAEA
ool =E7A Q) 7Hs/dol )1 E o] Stk S o] A ik

O|9IFl FEF AR HLEo] SAAAe HHe F

oA FAaL 9l Aot

4
& B oo

il
[o r|r

o

of % ok
r o2 T Lo oyd

x

/\]-—9— 3=

X0 of
N, o2 md

o

A 20~30A7F Fel &4 o - w429 frE24 A
< flsf Wol A8x] %} Zimmels 0—3— B o2y} Bl

F(Pistia stratiotesfg =814 2ol 2-851%10™, HRT
2.5~4 day® 9% 4, A5 AL&H BF COD 78% ©|
4] e A AagS Hlthal AASHITE 50 3 HAY7HA]
mute](Water dropwort)& ©]-83F A8 41& 4 2 Hol| Tzt 7]
A2 of A 72| Hes] Bie] x| oL glonh HE S Bl
A ATE 913t Landscape ecology planning®ll 21014l
%QOVIL AL w2 9]

Agshe wel A2ge 2

riparian zone(buffer zone)of| %
A%, RASHAY He BUAL

I PASRAA

ool o Qle £719F 4429] Hej7} v
Aol F2AAL T 4= QlE filter mediag AlF-slal ©]39
A F2ESA] ot 7= 2l E A Aol o e A=A
o AqtAte] oJahd ol=gt Fleit 2

=& Cd, Hg, Pb 58 S5 Aol 3lo]
HE e =0 phytoremedlatlon 2 AAE b} QITES o]
A AR $A 2 ago] dejse B A7t oo
kA, AEAYA Holl S5 A B Q1] el digh A+

8 25} Aot} 9,10

webd B AplAE SAAE F SASE e

rlr

2. Alpuy U EAEY
Lab-scale A& AMEst A x4 U AR Table
1, Fig. 13} gt} FEL2te] 49-+= HRT 1, 2, 4, 8 day®l

.2

i3l H7F 3t 2 H(Table 1), Blue] Al AFo] He= §

A4 50 LZ 3o} HRT 2, 4, 8 day©ll thall AdLS AA5
1

o fst DA SIXR SeE R 14 8 27

I, —= |_..,._, 1‘2‘1_,‘_!:?"' l‘iﬁ‘r—]:]"'_.lu

Fig. 1. Schematic layout of lab—scale experiments.

Table 1. The initial set-up parameters for removal efficiency
using aquatic plants
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Table 2. Eichhornia crassipes growth rate
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P.E. and S.E. represent the primary effluent and secondary

effluent in STP respectively.
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Fig. 2. Nitrogen and phosphorus uptake rate vs. HRT (lab—scale experiment).

Fig. 3. Average concentrations of influent and effluents respect to the different feeding conditions as HRT changes (Eichhornia
crassipes reactor) (Unit: mg/L)
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P.Inf. and S.Inf. represent the primary effluent and secondary effluent in STP respectively.
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Removal efficiencies of Eichhornia crassipes by applying primary effluent (a) and secondary effluent (b) due to the

different HRT (HRT=1 day (R1), HRT=2 day (R2), HRT=4 day (R3), HRT=8 day (R4)).
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Fig. 4. Removal efficiencies vs. pollutant loading rates applying Eichhornia crassipes due to the different HRT.
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Fig. 4. Average concentrations of influent and effluents respect to the different feeding conditions as HRT changes (Water dropwort

reactor) (Unit: mg/L)
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P.Inf. and S.Inf. represent the primary effluent and secondary effluent in STP respectively.
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Fig. 5. Removal efficiencies of Water dropwort by applying primary effluent (a) and secondary effluent (b) due to the different
HRT (HRT=2 day (R1), HRT=4 day (R2), HRT=8 day (R3)).
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Fig. 6. Removal efficiencies vs. pollutant loading rates applying Water dropwort due to the different HRT.
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Table 5. Water properties of field area

Table 7. The ranges of water content, nitrogen and
phosphorus contents(%), and N/P ratio of

Porameters Range Avg Eichhornia crassipes
““H"I-'I'I Wiy pepdi® CRALTR ) Bl A
T - — - - S T
|.";-h J_l 2l 3“ lrl.h Frgs AN Hirex i Hingae L
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SO0 2.6-1.1 1.7 Table 8. Annual uptake rate of nitrogen and phosphorus
applying Eichhornia crassipes
B 1.5~23 2.0
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e (L0380 ~ (LG4 (U535
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PP Dol4 ~.031 b2
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