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Water Treatment Using DAF(Dissolved Air Flotation)
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Byoung-Ho Lee - Jae Hoon Kim
Abstract

Treatment efficiencies of water quality parameters such as KMn(,; Demand,
UVae,, Turbidity, and LAS(Linear Alkyl Sulfonate) were compared between DAF
(Dissolved Air Flotalion) and CGS (Conventional Gravitational Sedimentation],

The experimental results showed that DAF is much more efficient in treatment of
water quality parameters than CGS. The optimum pH was about 7, and oplimum
alum (Al;(S0,);) dose was about 30 ppm for DAF treatment.

Economic aspects were also analyzed for both systems. Even though production
cost per ton of drinking water is slightly higher in DAF than in CGS, it turned out
that construction cost and land value of CGS far surpass the production cost.

DAF system 1s superior in removal efficiency of impurities and in production cost
as a whole to CGS syatem.
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Table 1. DAF Syzstem Dimensum

Ttam Dlescription
hameter = {i'&ﬁ m
Air Flotation Tank | Height = 1.1m
' Volume = 0.78 m?®
Air Dissolving Tank = Diameter — 0.95 m
(ADT} Height — 1.1 m
Coagulation & 1.6Bm = &0m =% .76 m

Flocculation Tank = (.74 m?

CongiLin &
Flasrddaten Tank —

Slciatian Tank

Fig. 1. DAF(Dissolved Air Flotation) System used in
the Experiment
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Fig. 2. Flow Diagram of the Experiment
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Tahle 2. Experimental Conditions
. Pr ithin
Water treated ASS ratio eamru:e‘m Al (50 used . Water temp
Date (m3fday) o Lime ADT Tank L ) pH
Lm ¥ { mg) (kgfem?) (mgyil) (")
a2 4 y 3.
3/ 14 0.01% 4.3 0 1= b2
&1 26 11 6.17
0 15 7.8
6.1 12.5 0.4
0.017 4.4 13.6 13 7.5
321 72 17.0 10 6.9
2.4 10 7.1
(. (24} 4.6 27 .2 10 6.5
0.022 1.9 27.2 10) 6.7
15.8 4.91
. i 15.2 5.5
4/ 72 0.018 4.6 29.24 R &R
15.4 7.4
) 14 4.7
& 18 h.2
_ . 29 18 8.9
4/28 74.4 0.017 1.6
’ ’ 29 13 9.2
| 40 18 1.9
‘ 513 18 11
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Table 3. CGS System Confliguration of the 3 Water Treatment Plant

Watcr Treated Coagulant and -
. 1ze
(m3/day) Flocculant (mg1)
flceulation Tank Sm ¥ 10m = 9m = 270 m*
Aluam : 20 —
20,000 sepdimentuation tunk 6G2m X 10m x 4.6 m = 2,340 m®
and PAC : 40
sand filtration Bm X B8om = 23m — 117 m3
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Table 4. Results of Experiments
Date )
of ;vETE no | T“_';hld LAS NO, N|NH; N €1 KMnO,| Alkali | Hard
Experi PHT:;Lt}.;m (mg/1) p [N'T{H (mgM) |(img1) | (mgd; | (mgl) demand -nty | -ness
-ment
Watear 6.5 leas less | less lays less less less
Qualily — “E;nr than | than  than | than | than | than —_ than
wtandards " 2 0.5 10 0.h 160 10 300
Raw Water| 7.3 | 7.57 6 0.284  3.329 | 0,1828 | 61.77 | 14.11 T2 —
CGS3 . . | I
Treated i il | 4.3 0240 |3.376 ' 0.1592 | 539 LR B2
DAF .
. Water ~ - :
3/14 - Trealed | 104 647 | 2.0 0.063 |3.352 0.1516 | 49.64 | 3.821 30 —
Used , .
(R1t/day) '
DAF
Treated 10.3 6.2 1.9 0.0687 | 3.36 |0.1577 | 50.35 | 4.114 24 —_
| (A2t/day)
Raw Water| 7.7 7.9 0.% ﬁﬂﬂ"—l - ‘-HH. 9.145}2 Ei:-?] 12.78 | 69.5 106
CGS
Lo f 4 - L]
Treated 7.73 7.4 0.3 0.036 | 3.35 |0.1365 | 52.5 7.78 | 57.75 | 102
AL, (80, 0 mgl | 101 T8 n.8 0.038 | 344 | 01495 | 475 1542 | 482K 112
3721 Iilseﬂﬂu 51 mgl 10.3 9.4 Q.72 100003 | 3.16 | 01560 | 48.8 10,43 54 T4
13.6 mgfl _ 2.73 78 | 0.38 | 0.017 | 314 |D.1664 | 454  6.61 A6, 102
17 mgl 9.93 6.9 0.21 0.029 | 3.09 [0.1488 | 472 455 | 40.95 1110
272mgl | 10.1 T.1 0.22 | 0.012 | 3.18 [0.1612 | 504 3.67 | 34.65 103
A/S ratio D017 1.1 7.1 0,22 | 0.012 318 |0.161% | 504 267 | 3465 | 108
21 Em[u“m ) 0,020 10,7 b8 (22 DUUDE -.J__l-__]_ 0.1549 454 2.79 Jd1.5 112
| 5 0.022 10.8 | 6.7 0.24 (0.0186 312 |0.1615 45.7 3.37 20.4 106
Raw | cos| 75 | 138 | 0066 [2.619 00285 5318 | 2704 | 40 | 112
Water
3
.04 7.6 102  0.028 2135 (LOZEE [ 3105 | 21.45 24 104
Treated : '
4/ Various 4.9 806 | 49 095 | 0.024 |2.119 | 0.0286 | 476 | 11.17 6 106
’ pH 5.8 9.26 5.8 | 096 | 0.016 |2.330 |0.0291 | 51.96 | 1068 | 10 107
6.2 9.87 6.2 0.35 0.012 |2.1h8 | 0.0328 | H3.ER 2.23 22 104
7.4 1006 7.4 | 054 | 0.021 |2194 | 0.0337 | 51.76 | 9.11 35 107
Raw Water| 6.34 7.2 2.6 0.08 2.665 | 00582 | 47.50 | 12.05 40 114
LGS
6.95 6.4 RS | 0.033 [4.144 | DOG72 | 46,79 911 20 )
Treated
0 mg/l 8.96 | 4.7 1.32 | 0.012 [3.969 | 00384 | 50.4 T 2 112
438 Al (B03,):| B mg 9,56 5.2 1.2 0.012 [4.043 | D.0251 | 48.21 0.4 2.5 b
used | 22mg/l | 9.36 | 89 | 0.54 | 0.010 4.003 | 0.035 4750 | 678 | 445 | 87
29mpgl1 | 966 | 92 0.44 | 0.005 4.03 |0.0012 4821 | 4.70 B3 5E
40 mg/l 9.26 99 0.97 | 0.016 4.043 | 0.0318 49.63 4.41 Th THh
6mgl | 966 | 112 | 0.96 | 0.019 |4.269 0.0421 5105 | 4.41 117 65
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Fig. 8. EMn(Q, Demand Removal Efficiency with pH

Variation
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Table B. 58 Removals by CGS andDAF

Raw Water CGns

DAF

0.017 0.020 0.022

SS Concentration s

(mg/) 13 4.42

. 0.h D.h 0.5
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Table 6, Operating Coat Comparisons between CGS and DAF
Ttem CGS DAF Description
0.02 kg/ton (.03 kg/ton
Al{80,)4 % B wonkg ¥ 500 won'kg
= 10 won'ton = 15 won/ton
PAC 0.0d4 kg/ton
{Poly Aluminium w1000 won/kg —
Chloride) = 40 won/ton
0,028 kw/ton 1.15 kwiton
Powrar ¥ 356 won'kw »* 38 won'kw
B = (1.91 wan/ton = 40.25 won'/ton
Total 0¢.91 won'ton 55.25 won'ton
A:::;;a:lﬂ F2m » 10m = 2ea N.71 m2 x ]31= 231111
a = 1.
' = 1040 m?2 20,000 L7001 = 202 m?
20,000 ton) o o V — 0.78 m?
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Table 7. Representative Comparisans of Efficiencies for the two Systems

W
Raw Water CGS DAF
DO T-7HE 6,95 .56
6.3
(mp/1) 10.3% 51.7%
EMnO,Demand &
9.1 4.7
Removal Rate 12.5
Imgrl) 27.2% 62.4%
0.033 0.005
LAS (mg/) 0.08
RE.8% | 93 8%
Turbidity 0.89 (0.44
2.6
(NU Bh.8%% H3. 1%
0.102 0.06D
h&. 2% 71.7%%
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