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Thickening of Sludge from DAF process by Flotation;
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Abstract

Compared with the sludge from gravity sedimentation, it is difficult for operations to settle the sludge
occurred from dissolved-air-flotation (DAF). Even though there are some problems in treating DAF sludge
with conventional gravity thickeners, those has been used until now. In this study, Solid Flux theory for
gravity thickening was applied to the Solid Flux of DAF sludge through flotation in order to develop new
methodology for treatment of DAF sludge. Also, characteristics of DAF sludge were investigated. From the
experiment results, it was revealed that the higher the polymer dosage, at fixed the solid concentration, the
greater the rising velocity becomes. When we applied solid flux theory, the relationship, which is similar to
that of gravity thickening, has been achieved. Also, we could find the proper polymer dosage from the rising
velocity is about 50 mg/L. Consequently, the limiting solid flux can be derived from the relationship
between the total solid flux and the withdrawal velocity of DAF sludge. Furthermore, the factors, such as
solid concentrations, bubble volume, pH, zeta potential, and temperature, have effects on the flotation and
sedimentation for DAF sludge treatment.
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Vol. 20, No. 4, pp. 617-626, 2006 DAF Z2|#)e] H32] % 188 Ze o 283 &l
sl Hv, oAl HAARIe R Qe w52 9 & (Zabel, 1985). 22y DAF &A= &8A Wi
Fxo AL EFE AAA Aot o2 A Uit mAIZIEE E3Feta Slof 719 T A w5
o2 stesdA AgdA e F44 wFHol AHEE  2dlM wF5e ollE AT AN AAH w5
of gton, B W T EETTVINEY HA K3 FHd Ffobl Hol s5A el o &
(Dissolved air flotation, DAF)o] d2] o] &% gt} o] 3lth. o]ejgt s5x2] FAFE AdFAd U7
(Wastewater Engineering, Metcalf & Eddy, 1991). o] 2?-:1_- o] AAZ HFEF FA7Fo] AL we b
d RTINS o8 mA el el 7] E5 Helg mefstelor Bk,
27} 380} FUOR HINA SHAULRA ¥ " NAE Sren Ak A4Ad A
FEAO} £3, 192 59 A5E Padtn sd P FRES YA a1 BT B
A% g, saoed 48U Klnske, 953, & BAE FAS B WIS A AT ATE o
e, 2 sEPHe F2 A 24 4 v Aot nebd B el 2he P4
SR} 22 HFo] 22 SEAY] w5d F2 o] AE A I DAF g A TSt SR 9f Az
g0 $tth(Bratby, 1995: Chung, 1995). ¥, & & 18] DAFdl| o3 7334 S o] &3 55 A3
FEHA 9 w5 A4H o 7€ A EHAE 2o B2 A 28-S AW Ruzt &4, DAF &
ges Agd A5 4F A (Arora, A9 FAEHAA 1d= sE nEA SHA F
1995). P e 1P E ZHAYPS B FES )
T3, uFPE ZH Y (Solid Flux) & 7129 58 Rz sislon, DAF &A1& F45%Hd 433
2 F52E AAlsked a3 A=rh Hejskth 2 mAE AAEY] A doth A et
g olg2 A A ¥ 95 548 HHd=x
4] BEA 54 2@stE AAA oot & 2. A LY
2 A 1P ELS v F 7 28l o4
sHiE olgatet, AAE FHE sHolA S2A 2.1 48 Mz
g gt wet fdE e FsEela, Ele T DAF &ejAld] &gk #7344 55 283 27] 9
ol gk 7 olnt. o] F 7hA] aflel] g udE & AP AH8E DAF A A=l A8 S
o o5 NYPE ZHAR FASH, 1YE Y~ F5Ae] DAFR Uk HE{A] wjEAH A 23] A
= B9 AR el @9 MAE §F 1dE ol Foksn AFd £uA1e] 4732 Table 164 A
T rIFdTHAWWA, 1991). F4o] g w3 ota 3ot sludge Ae 222 S3A| FUF 2% 2
NE ngEe Brg weste] AA PdE 138 Sy A8 AH8Hon, sdge BE ¥
M o] 2H ZAE AHT F AT AR AY  Fo vX e GFS Dotry] 9T AP AHEEA
doh ot
# DAF W& ol & AFAelrt ol FoiAd 7y Ay AREE AlRgE S00ml EAE A
A DAF 230l dste E2fA]9] Aed & d  sislen, d3dd AHed SeAe dEA S 34
T7F g AFelth &EFIIN o8 BAst  sho] 2.54kg/m’olA] 25 40kg/m’ A 107]9) ThE F
€ sAlE JAA FAA BAste EefAld ¥ =R RS DAF #4 v5S 46 ol
3 Y2 FrEd 22 1¥E TS Hola v fdl B Aol AHSE nEa A FRE Y
Table 1. The characteristics of sludge from DAF process
Solid conc. VSITS Turbidity ~ Zeta potential pH Alkalinity Air volume Temp.
(kgim?) (%) (NTU) mv) (mg/L as CaCO,) (ml/ml) (°C)
Sludge A 234 41.73 3,600~4,000 -4.69~7.61  6.69~7.22 1,100 0.034 15~17
Sludge B 12.60 31.8 3,000~4,000 -10.55~-13.40 7.13~7.33 1,000~1,200 0.002 15~20
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Table 2. pH, zeta potential, and aluminum concentration depending on solid concentration

-
Sold 2.54 5.08 7.62 1016 1270 1524 1778 2032 2286 2540
conc.(gfl)

pH 7.22 7.16 7.13 6.94 6.80 (681 6.87 6.72 6.70 6.69
Zeta potential

o) 4136 -1185  -99 9.02 7.56 -8.06 713 7.36 672 6.30
Aluminum

cono(mgy 11679 3622 55493 8304 117877 13804 15037 181584 (OILGY 227617

Table 3. The characteristics of anionic polymer

Product Principal Ionlcny Speqﬁc Viscosity pH at Effective Free;lng
name Appearance inaredient [electric density 0.2% range of point
9 densy  (25°C)  0.2% 0.5% raw < pH C)
A- Emulsion with Polyacryl ~ Anionic 1.00
300 650 1,500 {6~8 4~10 -18

1883RS lacteous -amide / strong +0.04
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Fig. 1. Solid concentration and zeta potential with different polymer
dosage.
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Wizo] AWiold] og SVIZ 24Ut 4714 pHi= OrionAtel 50ARE, A 25< Ae}
SVIE 433 el B4 10 B3F 3438139 & v]E (Zetaphoremeter [, France) & o] &3] Z+ &8
2|2 Azl & S48t SVIE S48ttt Al 3l Sttt AREEE DAF #3535 vt
53], w50l nlAle dFS dotiy] dste, 57 &x wiEFE 3 AFE A 85 HACHA} 2100P
2 QAo dal sttt A o] =R 54 mdo RS AHEeith AWe] ol DAF ¥
3t 1P E w=ol wet A AASHY. T H O A w5 Bz A 2947 waAE o] &3t
A= DAF iAo £3d 7|25 FUAFEZE o] & o ARMER S5
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6,7, 9, 112 pHE WA Z Tt pH7F Wistd W) & 1, 7|29 o] 19 ol Hlal]l 255 &4
A2 At A= Al ST Xl A9 Fls FAF Zol ST E3 nEASHA
el Gake] FAAG I AAgol MetE g (Lin,  FUFC] S7HESE SVIS] MSRe fadte AF
1989), DAF £8|A|9] 250 wpE B4 1724 2 Bola Ik 1ev Fefu FY & ol SVI
< AH B Y5 214 heaterst WALE o] o TG AARE FRP/= oHY SVIE o] &
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Fig. 3. The efficiency of thickening by DAF.
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