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The treatment of sewage using DAF pump system with micro bubble and

non—powered flotation tank
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Abstract

Although DAF(Dissolved Air Flotation) has been successfully accepted for water and wastewater treatment, the fundamental

characteristics of the process have not been fully investigated. Water is saturated with compressed air to dissolve the air into

the water at high pressure in saturation tank. Then the water containing dissolved air is released into a floatation tank at a lower

pressure, generating micro—bubbles that rise gently through the water and carry the suspended matter to the surface. This study

investigated the removal of sewage using automatic mixture type DAF pump and non—powered flotation tank. Characteristics of

two devices were compared and analyzed with samples.

The results showed that the PAC exhibited higher performance than other coagulants. When air dosage was 2.5ml/I/min, treatment

was stable in operation. In the DAF pump with a pressure of 4 atm.,

the average size of bubbles was 36.2xm. Removal efficiency

of SS was 80%. At this time removal efficiency of COD was about 80%, of T—N was 30% and T—P was 70% in stable operation.

It was concluded that DAF pump system with micro bubble performed higher efficiencies compared to general DAF system for

treating wastewater.
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A Fd 9 5 AA ol EYEH] AREEI Stk
(Zabal T,, 1985; Rubio et al., 2002).
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Table 1 O[AM7| = 2HEEX| 2|
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=

O|M7| 2 HMER ol 74
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N
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Table 3 XM2[& 3|Aol MAt

[tem raw water
SS (mg/l) 100
COD¢ (mg/l) 9%
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T-P (mg/l) 6.2
Table 4 o|M7|2 2 ZER|o] AS =A
Run number M FEA
Run C1 PAC(AIO3 0.1%) 14~20mg/l
Run C2 | PAHCs(AlLOsz 0.1%) 14~20mg/l
Sta= 37| FE25~ in.
* | Run C3 |F=elak25~10ml/l/min
(AlO3 0.1% PAC 20mg/l)
37| F 225~ in.
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(AlO3 0.1% PAHCs 20mg/l)
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(2.5~10ml/l/min)°ﬂ w2 CODer, SS, T-N, T-P9
A2l ag A= SHAZ 41,0, 0.1% PAC AHE- 319S
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16mgi) 20men) 16mg/L) 20mg/L)
T-N X 2| & 8 (%] .
- 2] &(%) w0 - T-PH2| =2 2(%)
40 20 1
s 70 4
0 50 4
z -
om 25 [
A b
o 20 ¢ T 40 T
®
15 ® o
10 2
5
10
0 T 0
F71FY2.5mi/min) SERPAC20mEL)  BT(2.5mifi/mink SEPAC B71(10mI/)/minkS PAC
B Sk |[Pac zomelt (2 smiffrmini S fomihmini S SIS smimin}  SEX2|(PAC 20mg/L) |(2.5mify/mink S ZPAC 2 7|(20mif\/min}2 BPAC

16mg/t) 20mg/L)

799 Azl &&7 vwahd B2k CODer = 45%p, SS
45%p, T-N 13%p, T—P 45%p 3Atal= 7202 Lepdt
o} SAAS} 37| S Water Ao ko AAFEE 5

Ha2 07T T

T Aol a3Ad Zow ke,

34 Mz| =AY Melgee H|u

Fig. 9% k& ole] 71 230= Asiels wWel A
Y ags vwsk 1otk COD Aeagd 37|v
o e W 29%A4% 371703 A E HH A
W 85%3 °F 50%p7t W H vk T-No| A2 a&-
719k 9] & W 19%019A9, 37159 S3A
Wl 3130S o= 41%9] AYEs= oF 20%p7F A
= ATk

2

rulm ol o



Ao ER], =2
25% 5%, pp659-666., 10&, 2011

etz M3 (Z7|25ml/l/min+SXPACT6mg/L)

S5 (mg/L)
o - M w & 0 o ~N ©

6 7 8 9 10

EEES

w

Fig. 10 37(25ml//min, S & PAC16mg/L & uH 2| CODcr &
NEt: got

to

T-Po Ae|as2 7|9 7] & w 42%, 3717

7} SAAEE B 519S welli= 85% = °F 40%p7} &
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A EES 32%%903 37179 % SHAEE B s
o= 90%E °oF 60%7} & Huk

715 %] 2.5ml/l/min, §R-AIE Al,O; 0.1%PAC
o] Tt 21ellA 103] WH A3ste] 4 dlofEl 2] 4l
HEZE =48} Fig. 102 10709) CODergke] Hit&
RHojEEt)y CODerd #Hi2 5.3mg/lely ¥FHxp=
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Table 5& DAF pumpZ ©]-&A] 71&9] #x9 &3
ke g2 o] 58 A HlawE HolErh dRbARl
ZdA 2] (0]7%, 2006) 9 Bluwste] e ez
A a&o] SSt thZF 5%pold, T-N2 ti2F 10%pol’d,
T-P+= tgF 5%p ol =2 AYas&s Holerh 59
COD2 A &g 7|Ee] A¥} gt ti=gk 50%p o

ol

A" Aoz FopErh  eERA|ELA (FER
2006) &} 710 A)713Eg2] 9] A ase] v
MHVIE RS o] &8 u) eEm|AY
& AYEES 95 7 ASUTE SS A4 10%p o)Ak
T—Nf thek 8%p o4, TP thek 25%p o), CODE=
40%p oVde] =& AelaEo] UElstth olyfst Ak ¥
ZIMANE7} @F vA71Ee] G718 S vlAEk 9
FEA F2 A7 55 Aol g 2 dojup] whitel
Ut Ao wekEn,

4. 4 E
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1) DAF >y ¢4¥o] 4atm¥ o 2= = 7]1329] Ft
A7) 36.2m AEZ 70 B AR WU} 44m 0]
A Aem SAHAY S-AEA PACSH

PAHCs HlwAH-E st A7 PACY
Hojdk 18 & 5= QJSith

2) 37 Al SS9 COD7F 80%°1%, T—No] 30%,
T=P7} 70% ©1732] =2 AATE0] Yelsth 37]
T4 S A E skl 7159 @5xT COD
50%p, SS 60%p, T-N 20%p, T—P 40%p A=2] A
AzFo] sk Zlo= vepdth SIX A vF
O] F7158) A agS ol de avHl Ao
S =

3) VA7 By 9 o ER dAE A= E3Hg =
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SHAE 237t

S}
Aol E yEhdth 2 Aol AHEE HAEY A7) Zgnl)7 1 e Q= 7hask e v 2 _z,_cg
= HARAE 718 eV ATIERA R 7] S E o2 34 FEFSIFL AU 4 Jon), A2
& s AU Slel 2R AR G ol = el o 2A 4 AAEI9) el ATANE
o Zlom ghaan, FeeE kel A 7)) JZ=A)7) 5= 9tk
wel st g 2w Tet XMTHHE?% B3] 7 4) v A7) 2L A7)} A 52 0B By A7
slol glof g Ael wAsk SAlel A EdS = 5 % Wgol 0% 2 Aot 0BT AA| B felsh
Table 5 @Zo|M7|ZZxI2 B7(0lM7 | ZFAe M58 Z2t vlm
|§° e &8 EEFEEES
Z0|47| =5 olgt HarEy Z7|o|H7|= 253 BARe|E

ss 80~90% 85~90% 95% 92%

CcoD 40~50% 35~45% 87% 92%

T-N 35~40% 30~35% 46% 44%

T-P 50~65% 70~80% 85% 84%

665 ———



Vol.25,

Journal of Korean Society of Water and Wastewater

No.5, pp.659-666, October, 2011

—] 666

. 2 A2 RS ARShE
2.5ml/l/min. oA v %33 oA
5 IS F Stk ol: 71=e] UnkHQl
10~20ml/l/min. = vlwste] 1/109] &)
A2 Froluh

OREES}, DAV ERA B FEe) e
FEpE

&5 Pty FeAel AegA TIHOE S

& o
4
ofil
i)
RS
2
kg
o

#@Ae 2

® iz it ) An] Ao e AT
Aztolvd, oo A=,
Huzd

Qe o] et (2011) “r el 3 9 &3 1ol whE DAF
pump FA 8] PR EE, #8}8/%] 20(5) pp.
639—645

QMg o1, A& 24T KL A g
x| 72BN, 4

(2002) %

F 9 FoluEy

P
—
I

87917
(2002) =4+ DAF

45 *J?%# =2 % 12‘33%@_,
g AAZS 93 DAF 34 -8, 485
88/%] 16(5) pp. 553—561.
o113, 2006, F35GA] pA7| Y A wE v o dE
A AAS A, st QA9
53, 2006, Q&N A7 ZRET el oot nld e AER A5
3, ﬂ;ﬂ%@ﬂ R e R

o]F, AAE: (2002) DAFIA ¢F&of wh=

P ol

Al

7]&.4 A7V548, 4EFrEEE]< 16(2) pp. 177—-182.
WA, A, A, (002) RPN FEADE A 5
Jol,

YA AT

Anold, Steven R., Grubb, Thomas P, and Harvey, Peter J
(1995) Recent application of dissolved air flotation
pilot studies and full scale design, Water Science and
Technnology, 31(3—4), pp.327—340.

Edzwald, J.K. (1995) Principles and applications of dissolved
air flotation: Flotation processes in water and sludge
treatment, Water Science and Technnology, 31(3—4),
pp. 1-23.

J.C. Bourgeois, M.E. Walsh, G.A. and Gagnon, (2004)
Treatment of drinking water residuals:comparing
sedimentation and dissolved air flotation performance
with optimal cation ratios, Water Research, 38 (5) pp.
1173-7782.

R.B. Moruzzi, MLA.P. Reali (2010) Characterization of

micro—bubble size distribution and flow configuration

in DAF contact zone by a non—intrusive image analysis

Water  Science —and
Technnology, 61(1) pp. 2563—262

J. Rubio, M.L. Souza, RW. Smith (2002) Overview of

flotation as

system and tracer test,

a wastewater treatment technique,
Minerals Engineering 15 pp. 139—155

J. Rubio, E. Carissimi, J.J. Rosa (2007) Flotation in water
wastewater treatment and reuse! recent trende in
Brazil, Int. J. Environment and Pollution, 30(2) pp.
193-207

Rees, A.J., Rodman, D.J. and Zabel, T.F. (1980) Evaluation
of Dissolved air Flotation Saturator Performance, WRC
Technical Report TR143, Water Research Cemtre,
Medmenham Laboratory, UK

Sander E. De. Rijik, jaap H.J.M Van Der Graaf and Jan G. Den
Blanken(1994), Bubble Size in Flotation Thickening,
Wat. Res., 28(2), pp. 465—473.

Zabel, T. (1985),
Flotation for Water Treatment,

77(5), pp 42—45.

The Advantages of Dissolved—Air
Journal of AWWA,



