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ABSTRACT

The supematant treatment of recovery process of raw materials of paper plant was studied using DAF (Dissolved Air
Flotation) system. We investigated the removal efficiency (COD, SS and turbidity) of the DAF process. The effects of
parameters such as A/S ratio, pressure, flotation conditions, coagulant concentration, mixing conditions, size and ratio
of packing and nozzle type were examined. The results showed that the optimum A/S ratio and pressure were 0.058
and 4.5-5 atm, respectively. Injection times of pressurized water around 30 s and flotation times around 10 min appeared
to be optimal for the DAF operation. Anion polymer addition improved the removal of COD, SS and turbidity. The
smaller size and the more packing ratio were enhanced the removal efficiencies. The order of performance of nozzle

was full cone > flat > assemble type.
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Fig. 1. Schematic diagram of DAF system.
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Fig. 2. Effect of the A/S ratio on the flotation of paper
wastewater (Influent conditions : COD, 420 mg//; SS,
140 mg/l; Turbidity, 130 NTU Injection time, 30 sec;
Pressure, 5 atm; Flotation time, 10 min).
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Table 1. Effect of the pressure on the flotation of paper
wastewater (Influent conditions : COD, 420 mg//;
SS. 140 mg/l; Turbidity, 130 NTU A/S ratio, 0.058)

Pressure COD SS Turbidity

(atm) (mg/) (mg/l) (NTU)

3 392 100 89

4 378 92 83
4.5 370 90 80

5 365 90 79
55 367 94 83

6 380 98 87

A/SH] Z710) Wel COD, SS ¥ ¥% ¥k 7HAFEo)
AR 0.058 o3¢} A/svliME A/SH] 7t wE
TEAA Fo] Hojxl= A%de Ha HH AsHle
0.058% YERT ol 79k S8g-ol Aa-3
25%91 sk Folul, 0.058 olAe] A/sH|dA L] &
e 7Rb £EREe] Sl HiE] sEgAEe]
7] W&o ulgAsR ¢k Aoz AREdd. A
A/SHl9A9] COD, SS ¥ ¥% AAEL 72t 13.1%,
364% 2 40%Z VERT)

A e A fsled A/SHIE 00582 4
AL 7RER FEE 3~6 amOE HEAA o
sl W COD, SS 2 B% W3S Table 19 Y
ehfgict.

Table 1914 HSo] 7Id=z9] ¢t=do] 33} 4 ammel
AMe A& L] HolAw ZoF Jelon, 55 atm
o oM A Ege] L5l8 HojA= AR et
gom, AA ¢FEL 5 aml Ao JEPH} 35
atm o39] YFHME YR sk VXA
717} AR il 8% AL s £8heF
7t mE S7Fhe BE%S JEIAIRE 5 atm o]
o] PHAME wE FH dFVT] BAYsl g
Fgo] 7Hgital Bagh upe] Ao} v)wg o f
At ¥ Jehid

2. 71 FAAZin R HAZI0| F40 O|X|E A&

A/SHIE 0.058, $BZ 5 amSE [FASHA ZIjHE
FYrIzI] AR H ] Fgel] WXl 9EE Fig. 300
UERRSITE Fig. 3014 Bl 7R FPAIzkel 10
Zol|A 3028 F7EWA COD, SS % ¥=r) 2
et 30% o)de]l FUARMIMNE COD, SS %

w7t 2A Fkeke A% 23k 7K FAAT
o] oA 7pest itz Wiel fAlskel 13
o] F7lstd FdEgol S ez dEHgoyt
AYAFE g2A Jekkdt
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Fig. 3. Effect of the injection time on the flotation of paper
wastewater (Influent conditions : COD, 420 mg/I; SS,
140 mg/f; Turbidity, 130 NTU).
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Table 2. Effect of the flotation time on the flotation of paper
wastewater (Influent conditions : COD, 420 mg//;
SS, 140 mg/l; Turbidity, 130 NTU)

Time COoD SS Turbidity
(min) (mg/) (mg/D) (NTU)
5 385 99 85
10 369 92 77
15 368 91 76
20 367 91 75
Wk QAR 30R2 WRHT e 20

A FASRA 7T FUF 7S %A 371 7]
Eo} STz U9 SS7F sk AR S, 10,
15 2 20802 WHaAA AT WE CoD, SS
9 €52 Table 29) YERRITH
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SAAE BY8A] T*JUP Ar g 7S H3H9
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mesh ©]3le] MEZ O So] B{Eda tigkoz &
A3lal, AzFPolr FAAR AMgshe FNRER
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A Xﬂﬂill ZRol=A R &84 fr1Edol
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Fig. 4. Effect of the coagulant concentration on the flotation of

paper wastewater (Influent conditions : COD, 428 mg//;
SS, 144 mg/l; Turbidity, 132 NTU).

¥E2E COD F%7F 367 mylolA 280 mg/E 7
5= A2 Jepiolc). ssef Bk 7AaE B F
A Lo|lg FEARAA L= 0.5 mgdelATH COD
27 1.0 myRo A4 JeRdr] g 2 CoD
FEE 10 mg/EE ARERIY. 2 34 =l
Al COD, SS ¥ X AALL 72 509, 684 %
75.7%% Ve 249 283892 AFRT 35~37%
o] AAE 45E YepIIT

SRA HgA FE wHEEES) A7 S wRlEE
9} A|7to] g LAMQ)x el Table 30| zH A}
wWE COoD, SS ¥ #% ¥EE YeRfch Table 3
X REo) AF FHwW & 150 pmel L, HH
FEau AR 309 2oz et A g5
Hk & ol A7 oo Z7oME COD, SS ¥ B%
Eeart A 243 fAksAv 97 ke A

Table 3. Effects of the mixing condition on the flotation of
paper wastewater (Influent conditions : COD, 428
mg/l; SS, 144 mg/l; Turbidity, 132 NTU)

COD SS Turbidity
(mg/l)  (mg/)  (NTU)

100 240 30.5 27.8

Effect of rapid 194 215 234

mixing speed 00 08 288 265
(rpm) ) -

250 215 36.3 305

15 254 533 452

30 196 274 27.5

Effect of rapid 45 204 302 20.4
mixing time ' i

(sec) 60 208 33.0 30.2

90 210 34.1 333

120 220 353 35.2

20 194 27.5 27.5

Effect of slow 30 200 30.0 3035

mixing speed 40 210 353 54.7

(rpm) 50 235 40.7 56.8

70 270 54.2 85.8

234 45.6 60.8

5 210 32.6 454

Effect of slow 10 194 282 254
mixing time '

(min) 15 210 375 423

20 230 48.1 64.8

30 270 59.7 70.2

o2 vkt

o AR Ag +

=4
Folzy FFon &84 Edol SPH| R

1
Fw Rk oslel BAE AgHe ol o U
o AR dg & ) wiEe] W P4EAL Ho}

of Brhi AR
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52 o83z Std
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Fig. 5. Effect of size of packing on the flotation of paper
wastewater (Influent conditions : COD, 428 mg/l; SS,
144 mg/l; Turbidity, 132 NTU).

Table 4. Effect of the packing ratio on the flotation of paper
wastewater (Influent conditions : COD, 428 mg/l;
SS, 144 mg/l; Turbidity, 132 NTU)

Packing ratio COD SS Turbidity
(%) (mg/l) (mg/h) (NTU)
0 194 275 26.5
20 192 26.1 24.8
40 191 254 221
60 188 243 20.5
80 184 225 19.5
100 180 20.1 18.5

Fig. 594 ®5o| SAANE AT 3 FHeA
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57.9%, 80.9%<}t 86.1% % 79.9%% 86.0%= “eEh4
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He Yol B i) FdE8e] 2 AL AR
=2 be i

Table 49 18 mm PVC to]Xe] A g0 wE
COD, SS ¥ B=Z Uehdlt). Table 404 B0
2480 0%ollA 100%2 Z7HEHA COD, SS ¥
9= T} ashe 43S Baou 2 Aele A
A Vel 2 ol A8 YepidiRe] oY
& 2A3% T 308 B¢ Toshe AR F7) wE
FAEo] HHA] 42 AL FHES Tk A
[e]
©

o] Zol7b A il ALRHT 22 S22

o §
o rle

5. £E EF7I 540 olxl= G

Boajoll ARREe =& A T 57 dh
3t TRe Y =Z(fixed nozzle)o] 3L, ThE =
ZH7s3 Qe X(adjustable orifice)E UEHWEE
ARRRITEY B A e AlEelA] gA 78 7 e
Al E79 73E “Z[Fa(1438 £2); Full cone(®d
3 22): AssembleQPNE, 93 #2512 A3l
AR g SRRAN =F FH] WE COD, SS
2 gr xg&S 7F319 Fig. 69 et

Fig. 6914 R5o] full cone =Z2 COD, SS %
g% segtirt 7P & o2 Jehdoh Rl
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Fig. 6. Effect of the coagulant on the flotation of paper

wastewater (Influent conditions : COD, 428 mg/l; SS,
144 mg/l; Turbidity, 132 NTU).
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