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Abstract

Abundant growth of algae in raw water sources caused by eutrophication brings about
significant side effects on water supply, such as taste and order problem, oxygen depletion,
toxic material secretion, and filter clogging problem in water treatment process, etc. The
purpose of this research is to remove the algae and phogphorus compounds in the Pal—dang
reservoir promptly by using the upflow filtration system with coagulant addition. The filter tower
consisted of sand media and sieve filter with air back~washing process.

By using coagulation and filtration with 132um pore size filter, about 55% and 70% of algae
and phosphorus compounds were removed respectively. The experimental conditions were as
follows: head loss of 0.2m, linear velocity of 200m/day, and filtration flux of 1000(L/m%/day). In
the case of filtration with cartridge type filter of 25.m pore size, the filtration flux was about 7800
LMH, and the removal ratios of COD, 8§, T-P, and Chlo~a. were 61%, 99%, 54%, and 98%,
respectively. However, high pressure air back—washing process with should be required for the

maintenance of such high filtration flux.
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Table 1. Charactenstics of Algae cultivate

Chemicals Amount(mg/L)

KNOs 80

K.HPO, 11.25

KHzPO, 8.44

n[:;j:;t MgSO, » 7H:0 20
Ca(ly « HLO 1547

Fe(S04); 4.06
NaHCO, 167.97
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Table 2. Analytical methods'™

Method

2540D, Closed Reflux, Titrimetric
Method

Items

pH | pH meter (ORION 501 pH Meter)

4500N Ultraviolet Spectrophotometric
Screening Method

T-P | 4500P, Ascorbic acid Method

Chlo-a| Standard Method (Homogenzer)
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Table 3. Expenmental Conditions

Condition
Head Loss 0.1m, 0.2m, 0.3m, Im
Retention Time| 5 75 45 6, 8, 10
(min)
sieve size 43, 62, 77, 92, 132m
Sand Size 2mm - 3.5mm
Back Washing Air(2atm), Water
PAC(ALOs 1.03%),
Coagulants PACS(ALOs 1.7%)

Filter Tower Sieve module

Fig 1. Filter Tower and sieve module
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Fig 2. Schematic Diagram of Experimental Setup
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Fig 3. Cartrioge Filter Module
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Fig 5. Changes of Filtration Flux at Head Losses 0.2m
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Fig 6. Changes of Filtration Flux at Different Head
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Fig 7. Changes of SS at Different Head Losses

PAG(PAC-Strong)¢] 5 7} A& AH838ho
Jar-Test& HAIB Y. Jar-Test A%, 19 8o A
¢ o] 300mL W8  volumes] U3
PAC(ALOs 1.03%) 1mLE 54% & F&
(250rpm, 18), &<£(50rpm 10%) wyt ¥ AA A
A& o SS 854%, chlo-a 97.76% 7} AAHE Ao



226 sy - ugs- oy

Journal of Korean Society on Water Quality
Vol. 18 No. 2, pp. 221-228, 2002

2 velY, #H $AAE 98 5 UL o
A HAh

PAGS(ALO; 1.7%)¢] %ol 19 9ol49} 2
o] 300mL¢] %h2 volumed] th3to] Q.8mL B A
S5 oF 96%, Chlo-a 94.2%, T-P 93.1%2] #oiyd
AelEnE 4€ F AN

80 0
50 58 50
e CHHO-R
© “’%
;ém g
2 2
10 10
[ 0
ol " m e A
PAC (ml)

Fig 8. Removal Efficiency by PACIALD; 1.08%)
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Fig 9. Removal Efficiency by PACS(ALOs 1.7%)
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Table 4. Removal Efficiency of 8S and Chio-a with
Different Retention Time

Raw

4.5min
Water

6min | 8min | 10min

85 o | 19| 18| e 70 22
mg/Ly| | [(13.496)] (20.4%) | (22.6%) | (69.5%) | (90.4%)

chlo-a 216 182

(39.3%)| (49%)

248
(30.3%)

178
(55%)

356
(90%)

356

tmg/m")

SStmg/l)
chlo-a(mg/m®)

° ¢ 3 & B B8 &8 8

Rawwater 25 45 6 8 0
Retarfion Tme(imin)

Fig 10. Removal Efficiency of SS and Chlo—a with Different
Retention Time
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Fig 11. Change of Flux with Different Retention Time
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Table 5. Femoval Efficiency by Different Filter pore size

Raw
Items 05mm | Im | 5m | 20um | 50im
Water
mg/L 635 1 235 | 235 | 369 | 268 | 369
CcOoD
Efficiency 635 | 632 | 422 | 579 | 422
o /L [ 4 |4 |16 0]
" | Eificiency 911 | 911 | 644 | 556 | 378
TN mg/L 822 : 613 | 667 | 640 | 643 | 647
Efficiency 254 | 189 | 21 | 218 | 213
TP mg/L 245 1 179 1 179 | 1.84 | 184 | 1.87
Efficiency 269 | 269 | 249 | 249 | 237
mg/m’ | 414 | 45 6 | 65 | 139 | 221
Chic-a -
Efficiency 891 | 855 | 843 | 664 | 466

g BEH888B84dS8
mmHg

LA < I T 14
Time{min}

% 2

Fig 12. Change of permeation Flux and Suction pressure
with 5um Cartridge Fitter
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Fig 13. Change of permeation Flux and Suction pressure
with 25.4m Cartridge Filter
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