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ABSTRACT

To remove phosphorus from the effluent of public wastewater treatment fadilities, hundreds of enhanced phosphorus treatment
processes have been introduced nationwide. However, these processes have a few problems including excessive maintenance
cost and sludge production caused by inappropriate coagulant injection. Therefore, the optimal decision of coagulant dosage
and automatic control of coagulant injection are essential. To overcome the drawbacks of conventional phosphorus removal
processes, the integrated sedimentation and dissolved air flotation(SeDAF) process has been developed and a demonstration
plant(capacity: 100 m?/d) has also been installed. In this study, various jar-tests(sedimentation and / or sedimentation-flotation)
and multiple regression analyses have been performed. Particularly, we have highlighted the decision-making algorithms
of optimal coagulant dosage to improve the applicability of the SeDAF process. As a result, the sedimentation jar-test could
be a simple and reliable method for the decision of appropriate coagulant dosage in field condition of the SeDAF process.
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And, we have found that the SeDAF process can save 30 - 40% of coagulant dosage compared with conventional sedimentation
processes to achieve total phosphorus (T-P) concentration below 0.2 mg/L of treated water, and it can also reduce same

portion of sludge production.

Key words: Sedimentation-dissolved air flotation(SeDAF), Enhanced phosphorus removal, Wastewater treatment, Coagulant

dosage, Decision making algorithm
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Fig. 2. Procedure of sedimentation and / or flotation jar-test.
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Fig. 4. Removed T-P according to raw water quality and coagulant dosage in sedimentation and flotation processes.
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Table 1. Comparison of coagulant dosages between sedimentation jar-test and sedimentation-flotation jar-test (T-P criteria:

0.2 mg/L)
Coagulant dosage with T-P criteria T-P in treated water with optimal coagulant dosage
T-P of raw 0.2 mg/L of treated water (mg/L) (mg/L)
water (mg/L) : , Sedimentation- ) ) Sedimentation- Difference
Sedimentation . Sedimentation .
flotation flotation (AP)
0.29 1.0 1.0 0.17 0.10 0.07
0.53 2.0 2.0 0.17 0.10 0.07
0.57 3.0 2.0 0.24 0.12 0.12
0.61 2.5 1.0 0.32 0.20 0.12
0.79 1.0 0.5 0.22 0.12 0.10
0.90 2.0 2.0 0.09 0.05 0.04
1.16 2.5 1.5 0.40 0.19 0.21
1.64 2.0 2.0 0.17 0.15 0.02
1.90 5.0 3.0 0.26 0.20 0.06
2.50 1.0 1.0 0.19 0.18 0.01
2.60 1.0 1.0 0.20 0.09 0.11
2.82 2.5 1.5 0.48 0.16 0.32
3.00 7.5 5.0 0.25 0.06 0.19
A JARFEAoNA S84 F+Us=o] WE T-P 0.11 mgL)e] 2|7} =&= et ol JARLEH
Ao edS gIgt vh ok oo &2 nig R, o] Aol Al Hsl T-P Fat 0.11 mgL

Az A ARt AL o,
wapd  FbHoR, HAMYRA 71ES TP 02 mgls

(T-P 0.2 mg/L)& TH5ahs AW U JARASS
o SAA Fder=et @ HAH SHA FAe=(HA FE T-P 0.1 mg/L2 3 g sk, fet
454 7198 F43S o IA-FH A U ez O FHH A FUe=E € @ H
FA 7+ Ao 2ol setH 2 ATt o, 1 A3 HARASTG 1 Aol zfolE Aes)
-8 Table 13} -t} o A|AISHSATE (Table 2). E3F, afjd AatE vl o=®
o] AiE v g AHTFa FARSTA T-P 0.1 mg/LE st A4 3 AAdRA-E7ol
A 2 SAA FUEEY BAS APHERE Fig. 5(a) gk A SHA FUEE Alelo] WA(Fig. 6(a) H
of Uetyolon, 27 SAA FUEE(YHRAY A A FUFEFARLETH 719 24doA H
A 712)0] 2N JATAT AABATAHO] AT AAFTEA 1 A=ld ) 2o|(Fig. 6(b))
ol ztolg A 1o PR Fig. 5(b) £ =EsH3r
of AlAJetATE & H A4 y =060 x + 031 (y oo 2 FHA FYer BARTEH y=0.70 x
= JARSTE HH YA FYsE x = FAF4 +0.05 (y = JAA7-EEH A A FUsE, x =
A A FU%E, R = 0.88)3} Zoth o= 1 HATH A A FUBE R = 0.79)9] A4
Ao =&9 232 A FUEE2 60%0 o] =EE Ut HARAFTGANAY HH A F
sl gro] AABATA O HA LA 29er desee AT oF 0%l sigsi, & 574 1t
2 Agdr= AL Yulsty, JA3gel gk I Ao Zol= T-P 0.05-0.16 mg/L(H++ 0.08
narggel SHA AGELe] I AEE olsjd  mgL)E 4L
= gtk @, FY9% s $HAIE FYste = HAHA 27 712 T-P 02 mgLEHE 0.1 mgL
AollA HAFHT FARATH Ato]o] A 2 ZFststel uhet JHFA v AARAFTEY F
zlole BAMst ATtz 2E T-P 0.05-025 mg/L(Bd A SHA FYE == oF 60% A 2F T0%= thi
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Fig. 5. Comparison of sedimentation jar-test and sedimentation-flotation jar-test (T-P criteria: 0.2 mg/L): (a) coagulant dosage
and (b) difference of water quality.
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Fig. 6. Comparison of sedimentation jar-test and sedimentation-flotation jar-test (T-P criteria: 0.1 mg/L): (a) coagulant dosage
and (b) difference of water quality.
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Table 2. Comparison of coagulant dosages between sedimentation jar-test and sedimentation-flotation jar-test (T-P criteria:

0.1 mg/L)
- Cgigi?ﬁ g?St?*iZt:(flltsvarf[‘;: ((;rll;i;a T-P in treated water with optimal coagulant dosage (mg/L)
water (mg/L) : , Sedimentation- ) ) Sedimentation- Difference
Sedimentation . Sedimentation .
flotation flotation (AP)

0.29 2.0 1.0 0.17 0.1 0.07
0.53 4.0 2.0 0.17 0.1 0.07
0.57 5.0% 3.0 0.16 0.06 0.1
0.61 X (2.5) - - -
0.79 1.5 1.0 0.15 0.05 0.1
0.90 2.0 2.0 0.09 0.05 0.04
1.16 - - -
1.64 X - - -
1.90 - - -
2.50 5.0 5.0 0.10 0.10 0
2.60 4.0 3.0 0.12 0.02 0.1
2.82 X (4.5) - - -
3.00 7.5 5.0 0.25 0.06 0.19
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Fig. 7. Several decision methods of appropriate coagulant dosage for enhanced phosphorus removal.
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Table 3. Case study for optimal coagulant dosage decision

Raw water quality T-P 0.41 - 0.60 mg/L, PO,-P 0.15 mg/L, reactive P 0.17 mg/L
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