Journal of the Korean Society of Water and Wastewater AT =R =2
Vol. 18, No. 2, pp. 191-200, 2004 1854 28 pp. 191-200, 2004

TEZA| DAF E3o| 2y U ZE

Operation and Diagnosis of DAF Water Treatment Plant at Highly Turbid
Raw Water
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Abstract

DAF process has been designed considering raw water quality characteristics in Korea. Atthough direct
filtration is usually operated, DAF is operated when the freshwater blooms acour or raw water turbidity
become high. Pre-sedimentation is prepared in case when raw water turbidity is very high by rainstorms. A
main feature of this plant is that the operation mode can be changed (controlled) based on the
characteristics of raw water to optimize the effluent quality and the operation costs. Treatment capacity
(surface loading rate) and efficiency of DAF was found to be better than conventional sedimentation
process. Moreover, low<ensity particles (algae and alum fiocs) are easily separated while it is difficult to
remove in sedimentation. One of the main concems in adoption of DAF (Dissolved-Air-Flotation) process is a
high raw water turbidity problem. That is, DAF is not adequate for raw water, which is more turbid than
100NTU. In order to avoid this problem, pre-sedimentation basins are prepared in DAF plant to decrease
the turbidity of DAF influent. For simulation of the actual operation, bench and full-scale tests were
performed for highly turbid water conditions. Consequently, DAF process coupled with sedimentation is
suggested that pre-sedimentation with optimum coagulation prior to DAF would be appropriate.
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Table 1. The design criteria of DAF Plant

2. AEYHY

2.1. DAF d+% 8%

W B3] FFA3P e 347 HEF)
9 94 FAEN AR, 27 5)& 18, nAE
o]m Compactd F7% < DAF processE A -3}
200,000m*/day 22 A4S At o] AFRe] ¢4
Q A AEge AA £AL Fokd A
£ A dF dFE & INTUoIH, B 3
273 JALEE o SNTUo3IE vetten], 3
499 P4de 7t & AL € F§ 5=
A3 1gx WAAe Hu ISSNTUZ FFHUG
(F2FALFA}, 1998). o] @ o &L 5248 F
o 23l B A5 4943 BHEAREFT 4
90~9%7t &= 10NTU o|3}) 5& ¥&% 234&
vehiz itk 28y 2%, 19x € Rogdd
EQ] 59 %ol DAF AH 95 &g AR

Step Variables Design Value Remark
Type Pump Diffusion
DAF Flash Mixer Retention Time 1.65-3.29sec
G Value 315-913sec Design G Value =750sec’
G-t 1004-1575 400-1600
Pre-sedimentation flocculation
Type Hydraulic Flocculation (Helicoidal type)  3stage, tapered flocculation
G Value 20-60sec’! 10-70sec’!
Pre-sedimentation Pre-sedimentation Basin (4 Basin)
Effective Depth 2.5m 3.0-4.5m
LW 4:1 381
Retention Time 64-129min 1.5-4h
Surface Loading 28-56m/d 30-60m/day
Horizontal Velocity 0.49-0.97m/min 0.6-1.2m/min
DAF Flocculation
Type Axial Type Hydrofoil
Retention Time 16.3-24.5min 20-40min
Dissolved Air Flotation G Value 20-90sec’! 20-90sec’!
(DAF) DAF
Surface Loading 10-15mh 10-15mvh (Purac, Leopoid)
12mMhr (AWWA)
Recycle 6-10% 5-10%
Length (width) 9.6m (9.1) Below 12m
Height 2.5m About 3m
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Fig. 2. Results of turbidity removal at Alum in DAF.
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Fig. 3. Results of turbidity removal at Alum in Sedimentation.
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Fig. 4. Comparison of DAF with Sedimentation for
Turbidity(SONTU) at Alum.
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Fig. 5. Comparison of DAF with Sedimentation for
Turbidity(100NTU) at Alum.
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Table 2. Result of Optimum Alum dose & Turbidity in DAF & Sedimentation

Process Tuibidity
v DAF Sedimentation
of Sample
Effluent Turbidity (NTU) Alum Dose(ppm) Effluent Turbidity (NTU) Alum Dose (ppm)
50 1.96 12.5 0.67 15.63
100 5.9 18.75 06 18.75
200 8.1 375 351 18.75
300 22 31.25 an 18.75
200N 35000
:siz;igi:g: NTU :Ej 300004 : l:r::rﬂfgoNT
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Flg. 6. Comparison of DAF with Sedimentation for
Turbidity(200NTU) at Alum.
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Fig. 7. Comparison of DAF with Sedimentation for

Turbidity(300NTU) at Alum.
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Fig. 8. Comparison of DAF with Sedimentation for particles
(50NTU) at Alum.
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Fig. 8. Comparison of DAF with Sedimentation for particles
(100NTU) at Alum.
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Fig. 12. Result of Turbidity removal at Alum in
Sedimentation{(SOONTU).
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Fig. 13. Result of turbidity removal at Alum in DAF connected
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Fig. 14. Comparison of Alum with PAC for Turbidity removal in
DAF.
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Fig. 15. Comparison of Alum with PAC for UV_s, in DAF.
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Fig. 18, Result of Raw Water Turbidity Removal at Alum in DAF
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Flg. 19. Zeta-potential Various LAS dose Settied Water for DAF.
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Fig. 20. Result of Jar test using PAC (Raw Water: 20NTU,
Recycle Ratio: 10%, G Value: 70/50sec™, Flocculation Time
10/10min, Flotation Time: 3min, Lime Dose: 0.4mg/L as CaCO,).
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Fig. 21. Effect of Zeta-potential various PAC dose (Raw Water:
20NTU, Recycle Ratio: 10%, G Value: 70/50sec’, Floccutation
Time 10/10min, Fiotation Time: 3min, Lime Dose: 0.4mg/L. as
CaCO0,).
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Fig. 22.. Sampling Point for Settling Test.
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Fig. 26. Back Flow of Float in front of the Float Beach.
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