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Study on Algae and Turbidity Removal by Floating-media and Sand Filter
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Abstract

In Korea, almost every water treatment plant suffers from seasonal problem of algae and turbidity which result from eutro-

phication and heavy rainfall, To relieve this problem, experimental investigation was performed to study the applicability of a

floating-media and sand filter to preliminary water treatment in terms of algae and turbidity removal, Experimental results using

pure-cultured algae influent showed that the shape of algae species as well as filtration velocity affects the removal efficiency.

From the experiments using natural river water, it was concluded that algae removal is more sensitive to floating-media depth but

turbidity more sensitive to sand depth, As the filtration velocity increased, the removal of turbidity decreased but that of algae was

not affected, The floating-media and sand filter removed more than 30 % of TP, TN, turbidity, Chl-a and CODcr, and less than

20 % of DOC and UV,
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Fig. 1. Apparatus of floating media and sand filtration system

Table 1, Analytical methods used in this study

Ttems Analytical Methods
pH pH meter (DMS model DP-880M)
Turbidity HACH 2100N Turbidimeter
Chl-a Trichromatic Method
DOC TOC Analyzer (Shimadzu TOC 5000)
v UV-VIS Spectrophotometer(Kontron model
i Uvikon 930)
CODcr Reactor Digestion Method (HACH)
TN Reactor Digestion Method (HACH)
P Acid Persulfate Digestion Method (HACH)
Cell Microscopic Observation
counting (Reverse, Olympus CK 2)
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Fig. 2. Removal of Anabaena cylindrica with filtration time (initial
cell number : 8 29 x 10 cells/ml, Rf, Rs and Rt represent
removal rates by floating, sand, and both media)

100

Rernoval of Cell (%)

0 10 20 30 40 80 €0

Filtration Time(min)

Fig. 3. Removal of Microcystis viridis with filtration time (initial
cell number : 1,89 x 10°cells/ml, Rf, Rs and Rt represent
removal rates by floating, sand, and both media)
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Fig. 4. Removal of Microcystis aeruginosa with filtration time (ini-
tial cell number : 479 x 10° cells/ml, Rf, Rs and Rt repre-
sent removal rates by floating, sand, and both media)
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Table 2, Average algae removal for 60 min's filtration with 3
species of algae
(floating media depth 20 cm, sand depth 20 cm, filtra-
tion velocity 76 m/day).

Average Anabaena Microcystis Microcystis
removal(%) cylindrica viridis aeruginosa
Rt 68.1 74.1 39.1
Rf 43.8 63.7 21,7
Rf/Rt 64.0 86.0 55.0

Rt: removal of both media, Rf: removal of floating media
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Fig. 5. Removal of Microcystis aeruginosa at various filtration
velocities by 20 cm floating media and 10 cm sand
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Fig. 6. Removal of Microcystis aeruginosa at various filtration
velocities by 20 cm floating media
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Fig. 7. Removal of Microcystis aeruginosa at various filtration
velocities by 10 cm sand
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Table 3, Properties of raw water(Nakdong River) used in this study
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Fig. 8. Removal of (a) Turbidity and (b) Chl-a by 80 cm floating media and 20 cm sand
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Fig. 9. Removal of (a) Turbidity and (b) Chl-a by 50 cm floating media and 50 cm sand
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Fig. 11, Removal of (a) Turbidity and (b) Chl-a by different depth of Floating media
(FM20, FM50 and FMB8O0 represent 20 cm, 50 cm and 80 cm of floating media, respectively)
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Fig. 12, Removal of (a) Turbidity and (b) Chl-a by different depth of sand
(SM20, SM50 and SM80 represent 20 cm, 50 cm and 80 cm of sand, respectively)
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Fig. 13, Removal of (a) Turbidity and (b) Chl-a at the different velocities
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