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Algae and Nutrient Removal by Vegetated Artificial Floating Island. Park, Sun-Koo*, In-Ki
Cho, Oh-Byung Kwon, Jung-Soo Mun', Han-Yong Um? and Soon-Jin Hwang® (Reserch of
Limnology, ASSUM, Gyeonggi 427-070, Korea; 'Department of Civil and Environmental
Engineering, Seoul National University, Seoul 151-742, Korea; ?Rural Research Institute,
Gyeonggi 426-908, Korea; >Department of Environmental Science, Konkuk University, Seoul

143-701, Korea)

We investigated the effect on the removal of BOD, SS, TN and TP and algal growth
inhibition of Vegetated Artificial Floating Island (VAFI), by examining microorganism
activity and nutrient uptake in the batch test of various conditions: (1) Blank (Con-
trol group), (2) VAFI of 0.25 m?, (3) AFI of 0.25 m? which has no vegetation, (4) buoy-
ant plate of 0.25 m?, (5) buoyant plate of 0.25 m? with linear media. The proportion of
BOD removal in the VAFI, AFI, buoyant plate and buoyant plate with media were
82.7, 80.8, 45.2% and 59.6% respectively. TN removal in the VAFI, AFI and buoyant
plate with media were 51.2, 31.7% and 25.1% respectively. TP removal in the VAFI,
AF1], buoyant plate and buoyant plate with media were 23.3, 16.7, 10.0% and 13.3%
respectively. Chlorophyll-a removal in the VAFI was 97.9%. The factors of chloro-
phyll-a removal in the VAFI accounted for the shading effect of 35.1%, microorgan-

isms activity of 61%, and plant root of 1.8%.
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Table 1. BOD concentration in the reactor (Unit: mg LY.
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Table 2. SS concentration in the reactor (Unit: mg L™1).

Buoyant

Buoyant

Month Blank VAFI AFI Media Month Blank VAFI AFI Media
plate plate
Max. 7.2 74 7.8 6.9 7.2 Max. 3.8 35 8.7 5.8 3.8
Jul.  Average 5.7 53 5.8 5.6 54 Jul.  Average 2.0 2.7 26 4.0 2.4
Min. 4.6 41 47 4.3 34 Min. 1.1 2.1 1.8 0.8 1.2
Max. 54 44 3.7 4.8 3.4 Max. 5.9 4.2 52 16.4 8.7
Aug. Average 4.4 23 21 4.3 2.4 Aug. Average 4.5 3.0 36 8.0 5.4
Min. 3.4 16 18 3.4 1.9 Min. 2.1 1.6 22 4.4 2.9
Max. 13.0 21 24 5.9 4.7 Max. 48.2 52 6.7 29.3 9.2
Sep. Average 104 1.8 2.0 5.7 4.2 Sep. Average 37.1 3.0 5.0 24.8 7.1
Min. 6.8 14 14 5.0 3.8 Min. 25.3 19 31 19.7 6.1
14 60
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Fig. 1. The variation of BOD in the reactor.
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Fig. 2. The variation of SS in the reactor.
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Table 3. T-N concentration in the reactor (Unit: mg L™1).
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Table 4. T-P concentration in the reactor (Unit: mg L™1).

Month  Blank VAFI AFI BUoVant ppoqn Month Blank VAFI AFI 5U020t Megia
plate plate
Max. 3.5 28 29 3.2 2.9 Max. 023 020 0.20 0.20 0.21
Jul.  Average 2.8 24 27 2.7 2.6 Jul.  Average 020 019 0.17  0.18 0.18
Min. 2.3 21 25 2.3 2.3 Min. 017 0.16 0.16 0.16 0.16
Max. 3.9 26 32 3.6 3.6 Max. 031 024 0.27 0.26 0.28
Aug. Average 3.8 23 29 3.5 3.3 Aug. Average 0.28 021 0.24 0.24 0.25
Min. 3.7 20 25 3.1 3.0 Min. 023 019 021 0.21 0.21
Max. 4.9 25 32 4.7 3.5 Max. 033 026 0.29 0.29 0.29
Sep. Average 4.5 2.2 3.1 4.4 3.4 Sep. Average 030 023 0.25 0.27 0.26
Min. 4.0 19 3.0 3.9 3.2 Min. 027 021 021 0.23 0.22
6 0.35
—— Blank
—0— VAFI
51 | —v— AFI(No vegetation)
—v— Buoyant plate
= 4 o
A Q
i g
z R
SN & —e— Blank
0.10 o Slank
—¥— AFI(No vegetation)
1 0.05+ —— Buoyant plate
—&— Media
0.00

N FOEH - FOANNRO F O M®DO
T NN ST NN SN
R R P 3553 T SIS S

Fig. 3. The variation of T-N in the reactor.
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Fig. 4. The variation of T-P in the reactor.
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Table 5. Chlorophyll-a concentration in the reactor (Unit:

mg m ).
Month Blank VAFI AFI DUOY20t npogin
plate
Max. 14 0.7 1.2 1.8 1.4
Jul.  Average 0.5 0.1 0.2 0.9 0.6
Min. 0.0 0.0 0.0 0.0 0.0
Max. 45.2 4.9 4.2 40.3 7.3
Aug. Average 112 2.7 3.3 9.4 3.5
Min, 2.2 1.9 1.8 0.9 1.3
Max. 110.2 2.4 4.0 73.2 204
Sep.  Average 92.4 1.9 3.6 60.0 17.7
Min. 65.8 1.4 3.0 524 12.3
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Fig. 5. The variation of chlorophyll-a in the reactor.
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