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on algal autoflotation
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Abstract

To develop the removal technique of algal bloom, the efficiencies of algal flocculation/
autoflotation by the kinds of coagulant and oversaturated oxygen concentration were
investigated. The summarized results are as follow.

1. In the algae flocculation test with alum[Alx(SOs)s + 18H:0), optimum pH was 55 and, with

chitosan optimum pH was 7.0.

2. Chitosan which was natural polymer showed the 5~10 times higher algal biomass
flocculation efficiency than alum in the condition of same algal concentration.

3. For the each coagulant, the higher 4DO(oversaturated dissolved oxygen concentration -
saturated dissolved oxygen) was, the faster the rising velocity of the algal floc was.

4. In the condition of about 4mg/L 4DO, the rising velocity of chitosan is about 2 times
higher than that of alum, and chitosan formed the stronger algal floc.
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Table 1. Water Quality of Artificial Ponds

Parameter Pond!1 | Pond2 | Pond 3 | Pond 4
Dominant algae Diatom | Scenedesmus | Scenedesmus | Cosmarium
sl 74 ~914 0% 81 ~93 99
Water Temp(T) | 54 ~ 36 2 17~ 25 5
DOimg/!) | 104 ~ 154 185 125~152 | 5~2
BOD(mg/¢) | 139 ~ B4 22 - -
SSimg/t) | 30 ~ &80 R 8~%8 2
T-Nmg/t) |14 ~313| 68% [539~6483 -
T-Plmg/2) {0124 ~ 0306 28 08~121 0218
Chlamg/m) | 82 ~103 | %71 | 55~65 | 3
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Figure. 1. Typical plot of algal interface height
versus time for a batch flotation test
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Figure. 2. Effects of pH upon alum/chitosan re-
quirement for algal pond effluent flo—
cculation.
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Figure. 3. Changes of algae removal efficiencies
by algal species and alum dosage.
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Figure. 4. Changes of algae removal efficiencies
by chitosan dosage.
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Table 2. Coagulants requirement of dominant
algal species at the optimal flocculation

condition

Dominant algae| Scenedesmus | Scenedesmus | Diatom | Cosmarium
SS (mg/ 2) 9 58 50 32
Alum dosage
(mog/ ) 0 50 | 8 | 100
Alum requirement
(gAhim/gSS) 33 26 | 21| 3l
Chitosan dosage ) ]
(mg/ 0) 2 16
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Table 3. Autoflotation batch test data of Scenedesmus spp.

Chemicals DO(mg/ £) Floated Sludge Volume(mé) Floated Sludge Conc.(mg/ £)
DOin | 4DO | 2min | 5min | Tmin | 10min | 15min | 2min | 5min | 7min | 10min | 15min
152 553 0] 230 | 220 170 140 | 163 | 374 | 451 732 | 970
Alum 138 413 0 | 140 | 180 200 170 | 148 | 223 | 361 551 | 756
115 1.87 0 0 0 800 700 0 0 0 9 | 120
85 | -1.27 0 0 0 0 0 0 0 0 0 0
140 433 60 | 110 | 110 90 90 | 769 | 774 | 893 | 1012 |1120
. 124 273 30 50 60 110 130 | 345 | 450 | 485 628 | 682
Chitosan
11.0 133 30 60 60 60 80 | 222 | 653 | 617 526 | 674
95 | -0.73 20 50 50 50 100 | 109 | 205 | 244 402 | 258
* 4DO = DO in - DO sat
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Figure. 5. Sludge rising velocities of floating
sludges on algae autoflotation test
with alum coagulant.
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Figure. 6. Sludge rising velocities of floating
sludges on algae autoflotation test
with chitosan coagulant.
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Figure. 7. Comparison of algal rising velocities
upon alum/chitosan coagulants for al-
gae autoflotation test at 4DO of 4mg/ £ .
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