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The Effect of Algae on Coagulation and Filteration of Water Treatment Process
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ABSTRACT : Seasonal variations of dominant algac species and the effects of these algae on coagulation and filteration of water
freatment  were investigated at Chilseo water treatment plant in downstream of Nakdong river from January in 1995 to Desember of
1998. The water quality of Nakdong river was found to be a hyper eutrophic state during the investigation periods. In the
measurement, Chlorophyll-a contents ranged 20.7~1809ug/ £ and total nitrogen contents(T-N) and total phosphorus  contents(T-P)
exceeded more than 34mg/ £ and 0.1mg/ ¢, respectively. The changes in dominant algac species was in the order of Stepanodiscus sp.,
Asterionella sp., Melosira sp., Microcystis sp. and Synedra sp. from spring to winter. Microcystis sp. especially, was blooming during
summer and Syredra sp. and Stepanodiscus sp. during winter. Although most diatomous algae appeared in the water treatment process
caused filter clogging and reduced efficiency of coagulation and sedimentation, Synedra sp. and Stepanodiscus sp. were revealed as the
main trouble algae. Malfunction of water treatment process caused by Synedra sp. and Stepanodiscus sp. started at the algae
concentrations of 800cells/m¢ and 1,820cells/mé, tespectively. When chlorophyll-a content was 18.9y¢/ ¢, the optimum amounts of
coagulant were found to be 40mg/  of Alum and 16mg/ ¢ of PACS. Under condition of chiorophyll-a content of 154.1y/ ¢, addition
of Alum at the level of 75mg/ 4 and PACS at the level of 35mg/ £ showed the lowest turibidity. The result indicates that increased
amounts of the coagulants should be added for a better water treatment as chlorophyll-a contents increased. Addition of Alum at the
amount of 60mg/ ¢ and 30mg/{ of PACS removed Stepanodiscus sp. algae at the rate of 85% and 83%, respectively. In case of
Synedra sp., SOmg/ ¢ of Alum and 25mg/ £ of PACS showed removal rates of 79% and 81%, respectively. Synedra sp. algae at the
standing crops of 1,500cells/m¢ started filter clogging and a filtering process was completely inhibited after 8 hours. At this situation,

the filter clogging by Symedra sp. algac occurred at the depth of Scm from the top anthracite layer. On the other, other algae did filter
clogging at the depth of 10cm.
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Table 1. Characteristics of water quality in Nakdong River

TOMT G BOD COD Tuidity Alkalinty NH,N NOv-N

(©) ~ @)~ NU (ng/ ) —
Max. 273 88 66 102 425 74 1.63 3.6
Min. 36 69 28 45 6.5 24 001 17
Mean 158 78 40 62 17.1 46 0.31 2.7
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Fig. 1. Variation of chlorophll-a concentration in Nakdong river
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Table 2. Dominant species of algae appeared in Nakdong River

Algae species Dominant species
lan.  Stepanodiscus, Oscillatoria Stepanodiscus
Feb.  Stepanodiscus, Oscillatoria Stepanodiscus
Mar.  Stepanodiscus, Oscillatoria Stepanodiscus
Apr.  Astroionells, Cyclotella, Scendesmus, Stepanodiscus  Stepanodiscus
May Melo;tra, Scendesmus, Stepanodiscus, Cyclotolla, Asterionella

Asterionella
Closcenum, Eudonina, Anabena, Pediastrum, )
June Melosira, Microtinum, Microcystis, Chlorella Melosira
Eudonina, Golenkina, Dictyosphaerium, Microtinum, .
uly Melosira, Microcystis, Pandorina Melosira
Microcystis, Pediastrum, Golenkina, Microtinum, . .
Aug Dictyosphaerium, Synedra Microcystis
Sep. Microcystis, Microtinum, Pediastrum, Melosira, Melosira
Synedra
Oct. - Synedra, Pediastrum, Melosira, Fragilaria Synedra
Synedra, Stepanodiscus, Melosira, Meridon,
Nov. Peridon, Fragilaria Synedra
Dec.  Stepanodiscus, Oscillatoria, Fragilaria Stepanodiscus
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Fig. 2. Variation of Chlorophyll-a and T-N, T-P concentration in
Nakdong River
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Fig. 3. Variation of Chlorophyll-a concentration and temperature
in Nakdong River
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Table 3. Interference in water treatment and frequency according to algae species

Species Interference in water treatment Frequency (%) Season

Filter clogging . .
Stephanodiscus sp. 42 spring winter
Coagulation interference

Filter clogging )
Diatom Synedra sp. 38 winter
Coagulation & sedimentation interference

Melosi Filter clogging 10 summer
elosira sp. tumn
Taste & order a

Filter clogging
Blue-green algae Microcystis sp. Taste & order 10 summer

Coagulation & sedimentation interference

Stepanodiscus sp. Svaedra sp.

Photo. 1. Algae induced interference of water treatment

Melosira sp. Microcystis sp.
»

Photo. 2. Algae induced interference of water treatment
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Table 4. Algae standing crops initiated time of interference in water

treatment
Species Algae standing crops(cells/mé)
Stephanodiscus sp. 1,820~ 46,000
Synedra sp. 800~ 12,800
Melosira sp. 1,650 ~ 8,360
Microcystis sp.” 16~ S8

* . population/m¢-population of three dimensional
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Fig. 4. Variation of turbidity according to chlorophyll-a concentration
and Alum dosage
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Turbidity(NTU)

PACS(ng/1)

-0~ ¢ Chiorophyl-a 18.9mg/ m*
~/\~ : Chlorophyi-a 87.2mg/ m'
-~ . Chlorophyla 154. 1mg/ m*

- : Chlorophyl-a 38.4mg/ m®
O Chiorophyl-a 115.7ing/ m

Fig. 5. Variation of turbidity according to chlorophyll-a concentration
and PACS dosage
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Table 5. Filteration continuous time according to inffluent of algae
standing crops

Stephanodiscus sp.  Synedra sp. Melosira sp.

Inffluent(cells/ml) 2,000 1,500 1,000

Size{um) 45~33 50 ~400 4~14

Filteration continuous

time(hrs) 23 8 15

Table 6. Removal rate of algae standing crops according to bed

depths (%)
B?Afgﬁﬁgm) Stephanodiscus sp.  Synedra sp. Melosira sp.
5 %0 97 95
10 8 3 5
15 2 B} }
20 - -

A3l WYF ZFE AB2T]o) J=HEY nizi0l)
A FALoIA 3t A9 et HY ke pesme
2 AYsAE Gk olgd AR A7) 2 2 W F2

el EFo] UnkAgl T}%EEMJ% WS 2e 29 83,
AR sYsE Aol ohiE RAUYA Aol Bl FAHQ
Aol ) 57 WFolch

X @)

“3 L

Fode 3E749 Chiorophyli-a 5% HA 207w/ ¢ oA
AT 1809w/ L o)UL, TR FUY ser 247 34my/ LS
Olmg/ Lol}og 3% Hdduz Jriadt 25 $82e
Stepanodiscus sp. — Asterionella sp. — Melosira sp. —
Microcystis sp. — Synedra sp. —Stepanodiscus sp.2 305
o Aedde A3 Hi 2§31, AR 0|9z, Aol A
WE= Stepanodiscus sp.$¢ Synedra sp.7} 72} 429%9F 3896019
o 2% WA} Stepanodiscus sp.9t Synedra spe 2zt
1,820cells/me<} 800cells/m % o Aoz} Al2ts) ik

Chlorophyll-a =7} 189/ ¢ ¥ w} Alum3 PACSY HAL
A FYg 24z d0mg/ L3 16wy L oA HElSF gt 7ba
¥38r9om, Chlorophyll-a ¥57F 1541w/ 12 2718 o
Alum¥} PACS®] #HA-SHA FAFe 22 75mg/ ¢ 3} Bmg/ L ol

SEEEL RS

279 49 19

A ZH2)$ B2 ¥Est Chlorophyll-a ¥57} 71848 &
A FYo] Zrtett
SRAZ HHo2 FYsHEH ZF AALL Stepanodiscus
sp. 7% Alum3 PACS F43Fol 22t 60me/ ¢ & 30my/ ¢ 9
Z+zh 859%9F 3%l s, Synedra sp. A% Alum3} PACS #
dFol 242k S0my/ ¢ F 26my/ ¢ Y W 22 7999} 81901 ATk
A7) FUH Synedra sp.2 AAFIE 150cells/m o)
AfA HHE LA, o] W AnREAE Shroldlth o
HA HHE dodle iR ZHe UQEFGAE E%OE-‘?*
B 10cm ZoldllA AFH oD, Synedra spv 2 5m
A 97% AF=H AT

1 A8 (1991) A9l T AlE) 7. 4R R, 5 R~T2

Tet4]

2 B4R A 54 BHUYFA E FR349FEGEA (199

3 8%, ¥, F71A (19%5) 57 79 424 ZRaE
Ho)71%, QAN B BAG LA A3 AEAE LF
=53 21-39

4. B2R (1996) 4ol 250 ogk FAHG shEgt A93
FTFEY AEAG =5 9~10

5. ZFA, AR, ojvts, HAFF, 29e], fddF, Has
(1995) HAA floc 4L & Aoorel) g nz B
AN ArRRE £ARAL ST FANE g A
1}, 65~77

6. Scgindler, D. W. (1971) Carbon, nitrogen and phosphorus
and the eutrophication of fresh water lakes. j. Phycol. 7 :
321~329

oX,
=
&
ok
Al
o
%>
o —Im
HT
oy
O
2
N
X
=
=
2
L

10, Gededaed (1998) dewdMe 2740 2 Az
11 2873, A, e, °1%§, %ZH% (199D = & |
¥l

PR ARG, 8

N
du
o}r)l
rSL

12. Hiroshi Konno, Asuhisa Sato, Yasumoto Magara (1997) 7}
= gu 279 Zolsh cnAe 277} FHRd o)
TANA QA HMo A= g dFFTEI. 24D
41~47



