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Effects of Algae Growth on the Effluent of Wastewater
Treatment Systems by Using Water Hyacinth
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National Fisheris University of Pusan, Korea
(Manuscript received 20 December 1992)
Abstract

Growing algae spread over open water surface of water hyacinth system the leaves
of hyacinth prevented the passage of sunlight through the water surface.

The objectives of this study were to investigate the effects of the algae growth on the
effluent of water hyacinth wastewater treatment systems operated with the variation of
an organic loading rate between 190 to 550 kg COD/ha.day.

The effluent from the system contained algae was discharged for about 2—3 weeks
from the beginning of experimental operation of water hyacinth systems. BOD and SS
concentration of effluents during algae growthing periods were higher than those during
the period of algae control. But nitrogen and phosphrous romoval efficiencies during in
algae growthing periods were slighty higher than those during the period of algae control.

KEY WORDS ! algae growth, wastewater treatment, water hyacinth, organic loading rate
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Fig. 1. Schematic flow diagram of water hyacinth plant.

B AFo g8 HEZE 2ATZ o
A Ee) BRI 2A 5 B & H(Eichhor-
nia  spp)S  ©] %312t (Weber.AS, George
Tchobanoglous, 1986), Fig. 29 1 R4 =& g}
Witk

Aol AHRE Al5E ZAAdds Fie 3 4
=49 EAF AAFVL FEE o] F L e HFEA
AFZAM AFHe FUFE AHRIHoH, =
Absl o) i 54-& pH 7.4-7.8, COD 10,000mg/L,
BOD 7,300mg/L, TSS 2,100mg/L, VSS 1,800mg/L,
TKN 6,500mg/L, NH4-N 3,000mg/L, T-P 470mg/L,

4 HAFe EAS eI 53], k9 o
g olFI Ue EAF AT 4 A F 2
2 R1e I T A ol & AolE Holx Ut}
Ao o] o}F w2 AL =(RY FES
o] & AEo] HAMNS TEHEEK)IY] wE-oim,
TG JIYES BE A9 100%7F FHEHA
AL =(R)AE ofF nEe R FiEo] g7 o
S H 3874 979,1988). 1a} 11, Table 1014
9 Hee ARzAAM AHE PLFE Y

oA el&stel TP

ox ©
o

=

)
hinte

(<)



ZFH AHol Fd&

Table 1. Charactristics of influent

Item Concentration
pH 74-177
COD(mg/L) 540
BOD(mg/L) 270
TSS(mg/L) 74.2
VSS(mg/L) 69.6
TKN(mg/L) 300
NH4-N(mg/L) 140
T-P(mg/L) 7.2
PO4-P(mg/L) 4.3
) A+ H(MPN
Index/100mL) 1250

eﬂ&mﬂ o3 H AR WS A3t
Zdo] (& 7] A el 71A]) 10-15cme] o &
%ﬁ% FEFO 2 1.36kg/m’o] HES o
oF 300gS WH&Zo) He F, FaS3ol £ ¢
A Aol &A B A U tHeR 2
cmZ 2] AR E H X3t Th R & Fte] FE 3
AAsAS Holle AAHNE MAA FUG
fAH e 8M el CODFEE H 540mg/L7t
A sk EHE 479 wSZoA e EE
A 7 A1ZHHRT)S WH 1°] 4.99, WH 27} 6.8%, WH
30] 96, WH 47} 141¥°led, f71& ¥3
(OLR):= WH 1¢] 552kg COD/ha * day, WH 27} 398
kg COD/ha + day, WH 3¢] 282kg COD/ha - day,
WH 47} 191kg COD/ha - day® &ty -2 & &t}

T 1-28] AAlsklar, Al
AbEE A WS dif¥ Standard Methods

sted Tt e, olaA &
He E%k 3k 24RO At s TkE
A7ledT 4, 1976).

3. Z I}
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Fig. 2. Schematic of typical water hyacinth plant.
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Table 2. Experimental results of water hyacinth systems .

Effluent
Items Influent W¥H1-1 WH1-2 WH1-3 WH1-4
HRT{days) 4.9 6.8 9.6 14.1
OLR(kg COD/ha- day) 552 398 282 191
Wﬁter Temp(°C) 26-33 26-33 27-34 27-35
algae 4] A] 7.5 8.2 8.2 8.0 8.1
algae Ajo] ¥ 7.6 7.8 7.6 7.4 7.2
DO (mg/L)
algae ¥4l A] 7.1 11.8 19.4 7.6 8.1
algae Ao ¥ 7.1 0.5 0.6 0.7 1.1
Wastewater Conc. (mg/L)
(00))]
algae HA] A} 499 126 133 74 75
(75) (74) (84) (85)
algae o] ¥ 540 122 123 89 91
(77) (77) (84) (83)
BOD
algae HA] A] 428 40 53 33 28
(91) (85) (90) (92)
algae AHo] ¥ 270 30 31 22 18
(89) (89) (92) (93)
TSS
algae HAl 2] 78 57 68 21 23
(27) (13) (73) (71)
algae Ao F 73 26 24 7.4 6.4
(64) (67) (90) (91)
VSS
algae Al A] 67 55 64 17 20
lgae Aol ¥ 65 L L L
algae . .
{68) (68) (91) (92)
TKN 300 165 129 96 117
(45) (57) (68) (61)
NH4*-N
algae WAl 1] 152 61 62 42 36
lgae Ao} ¥ 148 ‘S % % @
algae
(38) (40) (51) (59)
T-P 7.2 2.5 2.1 1.0 0.8
(65) (71) (87) (90)
PO{ -P
algae HA! 2] 5.3 1.3 1.2 0.4 0.4
Jol ¥ L0 SO (f S L
algae # . . . . .
(56) (56) (79) (82)
i (MPN
Index/100 mL ) 1250 215 260 52 17
(83) (79) (96) (99)
¥
'E‘g?‘l ’g%fr_(%) 3.75 4,25 4.17 4,12 3.86
AEA FEUAH%)  1.43 1.26 1.15 1.14 1.00

( ): removal efficiency (%)
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Fig. 3. The comparison of SS concentration during
operation period in each water hyacinth eff-
luent.
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Fig. 4. The comparison of chloropyll-a concentra-
tion during operation period in each water
hyacinth effluent.
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Fig. 5. The comparision of COD concentration during operation period in each water hyacinth
effluent.
(a) 522kg COD/ha - day (c) 282kg COD/ha - day
(b) 398kg COD/ha - day (d) 191kg COD/ha - day
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tomu Imaoka, Seiji Teranishi, 1988).
dW, / dt =k W,

A7) W Az ol A g Eu XY Ry S3

A A Hg/m?)& e k7b H A& = (/day)ol
o}, ztzhe) §U18H Halo oe} whEx HE F
gE HF FUS3 AAZ AT S 9¢9
F5€2 ofd] Table 39 WelALH, AE
e $F%Fo 2 Yepidy.
AE fste] 27]o o] e RS N, P
2 3.75%,1.73% Fo0, AE 558 39 A&
el N, P #3% Table 3o LEFHATE 2 &4 ¢
N §583% P §54€2 &4 e N, P #
AEH A AFFH(dry weigh)S F3td 7
Fod, AEx2e N F4834 P &8 WH
30| 7+ EA e

Boyd(1970) 23t dFolA R &el o
FFA5F AA FAHFL 1,980kg N/ha - yr, 322kg
P/ha * yr2 YEFG o Reedy® Tuckerol 2|34
7,887kg N/ha * yr, 1978kg P/ha - yr2A dAE
a0l & RgEtl(Reedy, KR, J.C. Tucker, 1983),
oA R &ze] Au) =l wet FUAF
A A&l 473 HEE HoEr)

2

I

Table 3. Summary data for specific growth rate and
plant biomass

Item WH1 WH2 WH3 WH4
#7184 83, kg COD/Ma- day) 552 398 282 191
s 88 AFATL, (day) 49 6.8 96 141

843 &%, k(/day) 0.0602 0.0613 0.0813 0.0648
AZA A Z, (kg/m?) 734 757 1324 835

AEA HAZL, (%) 425 417 412 386
AEA FEAM, (%) 126 115 114 100
HEAN §58, (kg Nha-y 2007 2273 3467 2124
HEH P §4, (kg Pha-yr) 131 611 622 508

£ H3olME 552-191kg COD/ha - dayo] -3}
FollA Aol F48L 2007-3467kg N/ha - yr2
FA Webd vk, 919) F48 2 131-622kg P/ha -
yr2 A deided, o §9 #AF W
gHeko] obF A7) wjFEoju), EEH B AFH A

2183 AFAIte] 96Yol FVIEE R}
282kg COD/ha * daydul &) H| QA &x 9}
HNEA A F LN P F57H ML 958 Heg
[R3234=1

R 23g o]&3 HEFHAFXNE ARy
552-191kg COD/ha - day2] #7153 3}l A EA}
HE Moz &3 27)qd A" 39
o M B He 2Fe 9¢S AHE FAne
o5 gk

(1) 2F< FdS3y A3 o3 3dE
apetdte] ZpAR o)zt dojur] AR A& W4
o fE5olAY, &5 2/ T2 BE2E
¥-a2] 422 50-1037mg/m'P 2.5, SSFEE+ 5-85
mg/LZ JEttE 2 M §-7] & H 9 {3} ol ge
zlo] & HAY 2F71 Aloj® Fole F22¥as
0-110mg/m*A 1, SSTE+E 3-37mg/LE ZAHA

o},

(2) &%= 30-35C, &5 65-96% 2] LA Ry
S3tol £5 %07 1.36kg/m?o] ol HH AL Ry
Saro] 27 HAE A7) Yl AFste ddle
#71% H3}7} 552-191kg COD/ha * day o 8-10¥
ol 279 &d Aojo] AgE = 7I7he 24
AL & F Uk

(3) pHE =7 24 Ao 279 FFPAHe 2 A3

80-822 YEltou, 2§ #AojAldE 7.2-7.89
WA E JelRAL 2/ B4 DOFEE 7.6-194
mg/LE =34 Jeldon, 2F #HojAldE 05-1.1
mg/LE $tA Jelgch

(4) COD, BOD, SS 59 #7124 =& 44
Al7F Z2F Mook A A A& wgton, NH,-
N, PO-P5 9 QYd#He 2§ 2444 o ge
AAELES Jehddcek

6) HEA Wz Hi: F58L 2,007-3467kg
N/ha * yrdew, ol F48&& 131-622kg P/ha - yr
zitebdh B dyoMe Feldty A FA7he)
9.6¥°l #7]% 3 ¥3}7} 282kg COD/ha + dayd
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