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Sewage Treatment Using Water Hyacinth (Eichhornia crassipes) and Watercress

(Oenanthe Javanica)

Jin-Sick Park (Dept. of Environmental Engineering, Kyungwoon University, Gumi 730-850, Korea)

ABSTRACT: This study was carried out to investigate sewage treatment efficiencies using water hyacinth
(Eichhornia crassipes) and watercress (Oenanthe javanica). In the hyacinth system, about 30% of COD
introduced was removed during 2 days of hydraulic retention time, and about 30~50% of COD was
removed in the watercress system during 1.2~2 days of hydraulic retention time. Therefore, COD loadlng
of 76~170 kg COD/ha - day was removed during 2~3 days of hydraulic retention time at the 0.18 m’ area
in the water hyacmth-watercress continuous system. Also 40~50% of N and P in the sewage were removed
in the tested water hyacinth-watercress system. Although COD, N and P concentrations in the final effluent
were still higher than the limits of waste discharge, applicability of this waste water treatment system
should be further investigated as an alternative method for small scale sewage treatments.
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Fg 1. Schematic diagram of the experimental apparatus. (1)
Influent, 2Timer, 3 Pump, (& Water hyacinth, & Watercress
and 7> Effluent.
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Table 1. Characteristics of the influent sewages

Water hyacinth Watercress

Range  Average Range

Characteristics
Average

(COD: (kg/ha - day) 133~160 14311  8167~10656 BN

Temp (C)  185~25 195 185~25 197
pH 6~8 72 6~8 728

DO (mg/L) 39~41 40 10~20 18
COD:r (mg/L)  300~360 310 190~250 24
TN (mg/l)  30~376 329 2%65~299 3027
NH'N (mg/L) 15~19 17 1211~15% 132
T-P (mg/L) 68~96 830 59~81 7.8
PO’ P (mg/L) 1-3 21 1~3 16

371 pHE 6~8 Alo]st zE3}glom, $:7)7Hs<k pHE
o] W & W e fdth DOE xR

mg/LE 7123 T o3 HERE 05 mg/L oJ3te) W FE
S B0 s FEMHR vueized 4y A9
T4 97k AFIIZES 718716l 1.0~20 mg/Le] DO A
HS Hck

HRTO| IRE ]7|1E8 HMA

A A3 Ao e RElS3, muele] HRTo| we
QOD A|ARE-S Fg. 20 vepiglch 283 2o] 2327
ZoA CODY 27) Ay BE3= 260~360 mg/LZ B 310
mg/Le] TE2 AT FAMA 29 ¥} HF fEs
FEw 145~170 mg/LE B 160 mg/LE °oF 50%2] A7
&8 BTk £8 R & AEA o] 3o FAH o
7155 S93 et Frlaidod, dxAzke) g %
AR7IEEE o= A= qPgstso] HRT 1 day o] FRE:
71EAe] A7 G| S7kskr] At RSz B} 8
F 2 7R viuelzs RulSzAA it 30% AAD
T FUEHAeH O wkE 190~250 mg/LY T WS
Hyloh viuelzdd #9948 9 1 ¥8E HRI7F gopd
o w} A3 =A AASGEs, 245~277 kg COD/ha - day
2 #4590tk HRT7F 18~20 daysl §340¢] 5%7) 14
0~161 kg QOD/ha - day® veh} 1 AAEo] B 40%
AEZ Yehgon, & AARL 47~-54%2 Kol BF 50%
olde] AAEE BATE A 718 FEHEI} 280 kg
COD/ha - day ©]’d¢]al, HRT7} 1.8 day wjwko = golads
= vz A AALE Fit 30%, & AAE 30% T)vt
o] ¥ AAES Btk

A HIA
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Fig. 2. Variation of COD concentration with operation time.
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Fig. 3. Variation of total N concentration with operation time.
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Fig. 4. Variation of total P concentration with operation time.
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Table 2. Summary data for the plant growth and nutrient uptake

Watercress
Item Water hyacinth
o1 Oy 2 3 o] 4
Operation time (day) 2 2 18 16 12
Specific growth rate (/day) 0.0648 0.0213 0.0208 0.019 0.020
Plant weight (kg/m’) 7.83 7.61 7.57 7.54 7.53
Total N content (%) 323 121 119 118 115
Total P content (%) 0.74 0.11 0.09 0.08 0.09
N uptake rate (g N/m’ - day) 0.165 0.048 0.048 0.047 0.046
P uptake rate (g P/m’ - day) 0.038 0.004 0.003 0.003 0.003
AEA WEAh B el W) dehtEz Ao NEas SRS o8 4443 54, BT wdr
B A0 AEAY 471AA AAZ FalM Qg 5 SREATEE 255, pl12127.
2 gk 1E)a, vugElE fo1ERe) Ea, AlE5aA)gte) & . Orth, H. M. and Sapkota, D. P. (1988) Upgrading fac
S48 YolxE AL B2 4 9k ultative pond by implanting water hyacinth, Wat. Res.
22, 1503-1511.
L of . Wolverton, B. C. and McDonald, R. C. (1978) Natural
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7EE BT GUYEFY AATES F Aho AL Ry
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