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Abstract — There are many water treatment plants built over couple of decade ago in Korea. For most of those plants,
they are required a countermeasure to cope with the deterioration caused from the superannuated facilities and the objec-
tive materials change of water treatment from inorganic particles like clay to algae particles due to eutrophication of lake
and reservoir. A series of field and laboratory experiments was performed to investigate the feasibility of DAF hybrid
process and the variation of particle characteristics by applying the additional DAF unit in conventional water treatment
processes. On the basis of this experiments, the DAF was effective as an additive process in filtration basin (DAF-CSF
combination processes). Using DAF-CSF combination process, the efficiency of stable particle removal can be achieved
to produce the safe drinking water.
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Table 2. Raw water quality of stream water and artificial water
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Fig. 1. Schematic diagram of DAF-CSF pilot plant.

Table 1. Dimension of DAF and filtration pilot plant

Dimension

V5017, A 0.1 m2, W400xL.250xH500
V1601, A 0.2 m2, W400xL500xH800

V 64 1, A0.12 m?, W400x1.200xH800

Description ~ Processes

Coagulation

Pre-treat; t .
re-treatment gy occulation

Contact zone

DAF Separation zone V224 /, A0.28 m?, W400xL700xH800
DAF.Sand  Contactzone V64 A0.12 m’, W400xL200xH800
Filter Separation zone V140 /, A0.28 m%, W400xL700xH500

Sand filter V 84 1, A0.28 m?, W400xL700xH300
Note) V: volume, A: surface area, W: width, L; length, H: height.
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Description Raw water quality Artificial water

pH 6.8-7.2 6.8-7.1

Turbidity NTU) 2.0-20.0 10-120 : clay (spiked)
Alkalinity (mg// as CaCOs) 10.0-30.0 CaOH, (injected) 10.0-30.0 CaOH, (spiked)
BOD (mg//) 1.5-2.0 -

COD (mg/! §) 2.5-3.0 -

SS (mg/l) 1.8-2.5 10-120 : clay (spiked)

Chemical composition of clay

Si0, 0.46, Fe,05 0.02, Al,O5 0.35, CaO 0.03, etc 0.14 analysed by XRF
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Fig. 2. Photograph of Microcystis aeruginosa used in this experiment.
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Fig. 3. Variation of Zeta potential in term of coagulant dosage for
stream water.
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Table 3. Results of zeta potential measurement for DAF-CGS and DAF-CSF combinations

L. Coagulants Zeta potential (mV)

Description Note
dosage pH4 pH 6 pH7 pH8 pH9
Run-A 223 11.0 7.8 22 -11.7

DAF+CGS Run-B 18.5 9.3 44 -34 -18.6
Run-C 9.0 39 2.6 -5.9 -229
Run-A 10.6 6.4 3.1 -8.3 -14.3

DAF+CSF Run-B 8.7 3.7 1.6 -4.8 -15.0
Run-C 8.1 22 2.0 -7.9 -15.5

Note) Turbidity of Run-A : 8.8 NTU, Run-A : 25.2 NTU, Run-A : 94.5 NTU.
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Fig. 5. Comparison of turbidity treatment efficiency between DAF
+CGS and DAF+CSF.
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cesses and DAF-CSF processes.
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