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Application of Dissolved Air Flotation Technique to Improve Eutrophic Reservoir Water
Quality. Kim, Ho-Sub, Dong-1l Jung, lI-Kuk Lee! and Soon-Jin Hwang 2*(Total Water
Pollution Load Research Division, Environmental Research Complex, Incheon 404-170,
Korea; Hyorim Industries Inc., Sungnam-si, Kyunggi-do 463-839 Korea; *Department of
Environmental Science, Konkuk University, Seoul 143-701, Korea)

This study was conducted to test the efficiency of water quality improvement using
the dissolved air flotation (DAF) technique in a shallow eutrophic reservoir. The
application of DAF was followed by the addition of a chemical coagulant (poly
aluminum chloride; PAC). The experiment was conducted in the mesocosm scale
(wide Xlength xdepth: 6 mXx6 mXx3 m). Suspended solids (SS) and volatile SS (VSS)
concentration decreased by 54~71% and 57~ 79% of the initial concentrations,
respectively. Total phosphorus and Chl-a concentration also decreased by 74~ 92%
and 54~ 98%, respectively. BOD decreased by>86% while COD decrease ranged
29~ 63%. Dissolved inorganic P (DIP) and dissolved total P (DTP) concentration
decreased by 34~88% and 62~ 88%, respectively. After DAF application further onto
the sediment, DIP-release rates from the sediment decreased by 17% (0.82 — 0.68 mg
m~2day™!) in the oxic condition and 23% (2.27 — 1.76 mg m~2day™?!) in the anoxic condi-
tion, compared to the release rate from the untreated sediment. DTP-release rate
from both the oxic and anoxic sediments also decreased by 33% (5.62 — 3.78 mg m™2
day™1) and 20% (6.23 — 4.99 mg m~2day™!), respectively. These results suggest that the
DAF application both to the water column and onto the sediment be effective to
improve water quality by removing particulate matters in the water column as well
as reducing P-release from the sediment.
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Fig. 1. Map showing the study area.
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Fig. 2. Diagram of dissolved air flotation (DAF) system.

Table 1. Initial condition of mesocosms, and pH and conductivity before and after dissolved air flotation operation.

Conductivity

Initial condition pH (uS cm™Y)
Date Operating time Depth Volume Temp
(hr) PAC(mg L™ (m) (m?) (OC)' Before  After Before  After
April 22 8 15 3.2 115.2 16.7 8.9 7.3 213.7 230.0
May 18 8 15 3.0 108 18.2 7.9 7.2 206.3 218.9
June 4 3 15 0.9 324 23.0 9.1 6.5 169.2 2074
June 5 3 15 0.8 28.8 245 9.4 6.3 169.5 212.0
ez 2257 o e A7) =g RR] e B3] &= sampler (@15 cm, Length 1.5m)S A}&-3}e] 2|3 s}
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Fig. 3. Experimental apparatus of the batch system to
determine P flux from the sediment.

3
1?‘5}95!# 3714 271z AT &7)¢=
ol gl 1Al 71E75 dAste] A &H
FA3hdeh A3 24417 Fk dark el
15, 20, 25°CE frAlshe w7l o] foixlom, AIF
o] AP Tt FHE] wHHA d=F wil7] (DC
oV motor)®] %Eg zAsle] 3|HAZT 2447k Fo
DO meter (YSI 58)2 &&A148 2R3l ¢ BAS
A A55E Aslgon pHE 243 o 45
G 27w 2447 Fo sEsed s
(Seitzinger, 1993).

(Ci—Co)xV
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R, : phosphorus flux from sediment

C; : phosphorus concentration after t time

C, : phosphorus concentration at time zero

V : Water volume (8.5L)

A :water-sediment interface area (0.023 m?)
T :time(1day)
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Ry : Phosphorus flux at T temperature (mgP m=2day™?)
R,o: Phosphorus flux at 20°C

6 : coefficient

T : Temperature (°C)
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Fig. 5. Variations of suspended solids (SS), volatile suspended solids (VSS), biochemical oxygen demand (BOD), chemical
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(TP) and Chl-a concentration before and after dissolved air flotation operation. The values in parentheses are remo-

val efficiency (%).
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Fig. 6. P-flux (DIP) from the sediment at the different air
conditions before and after dissolved air flotation
operating. The values in parentheses are removal
efficiency (%).

Table 2. P-flux from the sediment before and after dis-
solved air flotation operation.

Aerobic Anaerobic
- (>7.0mgL™) (<2.0mgL™
_ i emp
P-fraction °C) Before After Before After
(mg m2 day™)

25 0.974 0.974 3485 3.185

DIP 20 0.937 0.600 2.099 2248
15 0.600 0.487 1.799 0.637

10 0.525 0.487 0.824 0.600

25 6.146 4.197 7.232 5.584

DTP 20 5.584 3.897 6.146 5.022
15 5.022 3.373 5.584 4.459

10 5.022 2.811 4.459 3.897

ex 53 g3l9 ) wm HH8e o 539 2o 1
g 4zt FF Tl G e ez dEA
(Fillos and Molof, 1972; Fillos and Swanson, 1975;
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