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Pretreatment Condition in the Full Scale Dissolved Air Flotation Process
Using a DAF Pump
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ABSTRACT : Dissolved air flotation (DAF) process is generally considered more effective than sedimentation process in raw water
containing algae, humus materials, and low density particles. This study presents the treatment efficiencies by the coagulation and floccu-
lation conditions at a drinking water treatment plant using a laboratory tester and the full scale DAF pump system. The full scale DAF
pump system (F-DAF) in this study had a capacity of 5,000 m'’/d and a hydraulic surface loading of 10 m/hr. F-DAF in D drinking water
treatment plant was continuously operated to determine the operational performance and pretreatment (mixing and coagulation) conditions.
Results in the laboratory experiment showed that the optimum coagulant (PSO-M) doses required to 2.7~4.5 mL/m’/NTU with raw water
turbidity from 13.8 NTU to 56.3 NTU. F-DAF in the optimum coagulant dosage could be operated in effluent turbidity of 1 NTU or
below for a month.
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Table 1. Summary of DAF design and operating parameters

. Full scale
Parameter DAF jar-tester DAF pump system
Type Impeller inline mixer
Mixing Velocity gradient, 1/s 1120 900
Retention time, s 60 04-0.8
Pretreatment — -
Type Impeller inline mixer
Coagulation Velocity gradient, 1/s 51.6 10.4
Retention time, s 1200 1440 - 2880
) Retention time, s - 90- 180
Reaction zone
. Hyd. Load., m/hr - 5 m/hr
Flotation .
. Retention time, s 600 840 - 1680
Separation zone
Hyd. Load., m/hr - 5 m/hr
Type Saturator DAF  pump
Bubble Pressure, kgr/cm2 50-55 48-53
generation Recycle Retention time, s 15 0.005
ratio, % 20 15-30
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Table 2. Size characteristics of bubbles

Size Range(um) Average Size(pm)  dyo*
20~100 40 99.7 %
10~100 43 97.8 %

Image Analyzer

Particle Size Analyzer

* probability of bubble size smaller than 70 pm

7|% 2% F-DAF] 981 & *W%}Uj, 14zt
AL AA B5FA ALEE A, TXg
A9)Etar U 4,000 m'ol 3 DAF 39 Lgn]

1039/m’(FEH(4.1%), HA71AH-E(27.0%), L W](46.0%),
2 FARFH(22.9%) 010, T2, & A9 DAF ¥
Ao 2rle A - FA R 7 RG] 2] A
oko] 9l 7|&= AL EnLT A Hludts AL Aok

o wer},

o = of
ruQL' flo
of{

o rd

e = dp

o o oo

# ApelrE AP AR D
s} Axe) 2ol
AE BHSH-FPoE T FHS 2PHPOH, £3}

S DIEER iZﬂ o) HE AAgA oIS A 3
3]

ettt AR AFAa"dAM dAesge A5
T A& M‘E < W7H Ade ged 2ol &
4 o Ao

DAF Hxq AFA|Lde] xxde 95 g2s 7]
TR 7, 840 30 NTU, 1 9|9 7|3t d59] g=rf
o 8~15 NTU A= Fads 7IEo2 3 2XH9E
dAstant. A9 PR A9 13.8~563 NTUS| ¢
FEZO A PSO-M FYH2 36.0~56.0 ppmZ 35S )
B ALE oF 80.0%°]Ath PSO-M FHFo] ol &

§7°] 100 pm oJstz FAHHHE FdEE
= 7A4 2 Uehsth

=K &4 PSO-M 9
150 m'/hr 2 HEES ¢ 24.3%)04 22
e #2559 g571 0.6~0.8 NTUZ HE HE 3
%d*oEH%: 209 ol FAE F ATk B AP 2
:’d

= o] A o}
H & )3} F-DAF 23
AR

A 23 B-DAFS} A FR<1 F-DAF &30
A w}% SAA FUel *&T&T&ﬁle w3

=
Ly
O

A} A}

2005 AAY A 7S ALY
on, #H7|H Aol FA=EHYH
Ol = zoosec BEAN AL H AL T Jrg
OS_?Z**AMM : 2AT3 AL er d=sE
TATY AL H‘O} 24 = 910 H(KRF-2008-331- D00035)
olel ZA=HYT

10.

11.

12.

13.

?li”d’%ﬂ%ﬂ'?%, “RE, BAY FFAzd AF
s} 9 AR L AR HFRIA, pp. 15~83
(2001).

Eades, A. and Brignall, W. J., “Counter-current dissolved
air flotation/filtration,” Water Sci. Technol., 31(3-4), 173~
178(1995).

Puffelen, J., Buijs, P. J.,, Nuhn, P. N. A. M., Hijnen, W.
A. M., “Dissolved air flotation in potable water treat-
ment: the Dutch experience,” Water Sci. Technol., 31(3),
149 ~ 157(1995).

Edzwald, J. K., “Algae, Bubbles, Coagulants, and Dis-
solved Air Flotation,” Water Sci. Technol., 27(10), 67~
81(1993).

Markham. L., Porter, M., and Schofield, T., “Algal and
zooplankton removal by dissolved air flotation at Severn
Trent Ltd. surface water treatment works. In Dissolved
Air Flotation,” Charted Institution of Water and Environ-
mental Management(1997).

Plummer, J. D., Edzwald, J. K., and Kelley, M. B., “Re-
moving Cryptosporidium by dissolved-air flotation,” AWWA,
87(9), 85~95(1995).

Guss, D. B.,

wastepaper treatment and recycling,”

“The synergy of flotation and filtration in
Proceedings of the
Recycling Symposium, Boston, pp. 407(1994).

Amold, S. R., Grubb, T. P., and Harvey, P. J.,
applications of dissolved air flotation pilot studies and
Technol., 31(3-4), 327~

“Recent

full scale design,” Water Sci.
340(1995).

A, AAY, FET, £38, “nYE

5

T A DAF A%

9] 9 ¥ ek Asr=EkE] A, 18(2), 191~200(2004).
58], “DAFZNA MAT FAE o] &3 7E-FF
A FAEET sty Fakgo $H5EA B
e 2813 A, 22(5), 531~ 540(2008).

(FAAZNA, “=H4+ DAF PUMPE ©]-&3 #7]X3

FL GrRA A 2R AR DA% AFuA,
pp. 63~65(2004).

Menahem Rebhum and Michael Lurie, “Control of orga-
nic matter by coagulation and floc separation,” Water
Sci. Technol., 27(11), 11~20(1993).

o, olAF, AeR, AL, B, WS, =
DAF o] 7|¥5%E 9 ¥4 &g td A7 58
&3t o2 &8, 8(1), (2002).

Chotet A S5t X| 313 12, 2009 18



