Journal of Korean Society of Water and Wastewater ASKEESEIX|, =2
Vol.26, No.2, pp.295-302, April, 2012 263, 25, pp.295-302, 48, 2012
S B A & o
aFA StrEA ARTo ANAHS slet SEH Fo

Addition of Coagulants for Phosphorus Removal from Combined Sewer
Overflows (CSOs)

1 o1 1
eyl - FEREE - 9y

Son, Sang Mi' - Jutidamrongphan, Warangkana' - Park, Ki Young'*
1 A=cigta AlslgEA 2 ez e

(20124 3% 2¢ X4 20124 4 132 £7; 2012 48 14 AfEH)

[

Abstract

The coagulation of combined sewer overflows (CSOs) was investigated by jar-testing with several commercial coagulants, CSOs sample
showed different characteristics of coagulation from secondary wastewater with three common coagulants, aluminum sulfate, ferric chloride
and polyaluminum chloride (PACI). Jar-tests showed that relatively wide range of optimal SS and T-P removal yielded with alum and ferric
chloride compared with cationic polymers, though efficient SS and T-P removal can be achieved with all three coagulants, The decrease of
pH was caused by the increase in dosage of aluminum sulfate, ferric chloride and PACI as coagulants, The pH was changed from 7.0 to
4.7 with the dosages of ferric chloride 25 mL/L, Aluminum sulfate revealed pH of 50 and PACI was highest pH of 54 after dosing of
coagulants, The optimal pH to treat CSOs with aluminum sulfate were 6-6.5; with PACI 6-7, and with ferric chloride higher than 7.
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o fEEeEd FE, 1E, 99T 9 99EE
o] FAR WFEo] gFAkAl A 9 Bodokslt
E Zdsle= Y<lo] HHEl Samrani et al,, 2004).
CSOoA HAEH: edEde Rl AFAAL
olojR= A2 ZAaAZ 4 AtHAb Razak and
Christensen, 2001), AFAAY ¢ 27&E% 0.03
m/mindlA B-HTFESS) AAES 60-80% H=
HARE FE45S HES Y] oid B4 4 wst
sk fgol digskedle sHAVE ok sk
(Nascimento et al,, 1999). gyl = cso 2
27199 = 54 2 AHerded digk 71xA
AT7F e IS AA AN oS,
2001), CSO =zldigtom wbggilo] -8k
g, s A, 22 sEARe wA,
2Yxdz, 3ty Ay Fol AXNEHITGEAT
5, 2009). 11 F Slo|=@AlolFRe HYrlE AME
sl SRR Wol Barwo] ivh. o {3 A
2= Csoe] 5o Ao AR, 271, F
sl Toll mEh &)z} JARE AR FHIFE(SS)
of AAEEL a4 A &2 Fo= HIHI
ATHGeiger, 1998; TS 2009). AF7HA] thi-
o] CSO HAKe F-i4d 13EHY] A7}
FH HHon JYAdF ¥ FTEEHY AARES
o Holth&Adn] &, 2010). dukFog =9
M €S0 AHE(TSS) B FFE5S AAH] ¢
st A=A AREEZE= $ek(Paulson®t Amy,
1993). CSO A=A T dF= AYads =

i

off 1
o
r

&= 0w7HA] Eolgd 4 dtkal FTHPlum
1998). 53] felvete] T FatA =
o2 frledEEnt ofyzt FATP)ol A=
Faotal gleuz QA teib= HSHes
AEslost H a7t ot

CS09] ABete 22 2]et rRZIAIR AR
sk 2lo] A7 e FHAE A7lete] AlA
sk Zlolth. et o] W SEx MAEE

oAl Ao sl A e dxlo] A

Ae QHFFd SHAE Hrkete] AHlitde &
A EBEAHeR whEa oEd B84 S
A e oAAlA ZeA7E Wi eltk(de Haas
et al,, 2000), wWebx| ojejgh B2 o R ALMREHE= &
HARE i Adste] 2849 ds vEA
He AdFrEd EedsdFrlE(PAC) T
ATl ot dst A2EA Ast Al1E o H
Hol FF& olFH o 7k Fgwr} ol8r|=
3t} (Koohestanian et al,, 2008). ¢l 1 mg/Lol tf
slo] gFnjFole 0.88 mg/L, Hol& 1.8 mg/L7}
a3 FEol 1 mg/Lgo AHHE A
AIPO7} 4.5mg/Le]aL FePO,7} 2.7 mg/Lolt}h, mEst
W= o] EAlHH FAsEe] E5o| 34
il dFulgele 2 37be] Hol 1 mg/Ld A
el BHES AllOH)7F 29 mg/Leo|al
Fe(OH);7} 0.9 mg/Loltt. oe} o] A= <l
Aol Rk Aol oflal FFo EAfsh=
dE|= AR vhEste] FAslEE AdseR
o] Tt v AElrE 7] faEiale <ol o
8t 52:2] MoleH|(Al/P, Fe/P)= 1.00]d0] = ojof
st FAHoR 2,000 HES H7IETHSzabo
et al., 2008). CSO2| & A|As] fJaiAlE sl
T 2Aefsrel del st Akl e HEd F
L7b AolstAIRt ofel thgh Hale W] it
b 2xF Aglee) Csoe] S-S HlwaEkle
™ CSO Y QIAIAE Y8t AH|Z=EE o]§3}o]

it

e

{



¢

Mo| - FEIESE - 4|Y

r

dolr=sigx| =2

263, 23, pp.295-302, 48, 2012

271K kRl HHeH 54, kT we
pH Wgl 2 Ad $7< 98 A=A pH —Soﬂ et
of 494 78 FYstoint.

N
>
]
>
——
Hu

0
IE

B ol ALgH CSONEE FRA sk
AE Al A JEARAEY 3 } | $ctollA
% 52 ol

AxE

$71A A eH, 22pA et SRTE
of =TS 5t Table 12 Aol ARE-
3 Cso A 2 A AT &3] A
+ 22} AgE JERH Bl CSO= 23kA gl
H|3}le] SS, COD, T-N, T-P 59| F&7} 433 =
o} CSOs AeJgx|e] A8 o]2fgh CSOso| 4]
9 44 5435 vhstolop & Zlo = Azt

ol

s}

Table 1, Characteristics of CSOs and secondary wastewater

Mean and standard deviation

COoD BOD SS T-N T-P

Samples PH  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Secondary + + + + + +
Wastewater 71£03 37£8 11.6+3.07.4+1511.0+£1916+0.3

CSOs 6.9+0.5364+74 187134 283+201387£9.54,7£0.6

B Al ARgE SHAlE dekFes vt
stalrlg]oll Bol ARSEE FtdTlw
old, ZeldstdTrlE, % F T 59
AFASHAE ARl Table 19] 433} A

o} 3PREEu|E(alumilum sulfate, alum H= 3

AREE)e]  glehAle AlL(SOsolal  FET
6-10-16-18 - 275 8H=0] QEdl EAFoAE
deollr 7P QRS 18skES ARESFIT

Alum A FUELS Ay oZ 10~100ppme]
M2 ARSEH 23ukge] HZF pHE 6.0~7.02
Feid glof olg Fmstel TSk Atel A
d AR FslAo] & (ferric chloride;  ironIll)-&

FeCly0HO5 ARSI 83 floco] F3aL &
ok defA vk EedsidTrle

(polyaluminum chloride; PACHS UubHo g 3]

ZAg
glo de] ARgE ] AL Clanm(OH)ws AR
sttt aEARS A B FF7F vk oy
CSOU &gl ARRElT 9= DiaflocAl AlZo 7
Zejoladlt olzHEAle] FFol2AdQl KP-200BH
7} oleksleh(Yangfloc) o] AlEo= Feolrdeln CsO
U skeAElE 5402 s G210PH -+ 7S A
|3to] Aot

Table 2, CSOs treatment coagulants used in this study

Chemical or Molecular
Formula .
component weight
Alum Aluminum sulfate AE02s = gg4 4

18H20

Iron(ll) Ferric chloride FeCls 162.2
Polyaluminum AlZClan-m) _
PACI chloride (OH), = 5002500
Acrylamide,
FDOig’f?;ir) Dimethylaminoethyl - 7x10°
acrylate
(fgrg\é’ﬂgg) Polyacrylamide - 8.5x10°

22 3T Agak
Aol M= jar-tester(GHa1FE}, CGUTEE)-S
01%01'04 CsO9e] FR=2 9 FRlo) A|Ae Hs}

of AFrKFig. 1). Jarteste= 170 rpmo 2 F<
gk 27 9 40rpme] gkl 1735 AAlEkaL
0¥t AAF HAe BAsAn. 290l A

) CSO—E SS 168 mg/L, T-P 4.7 mg/LOZ B 23

oot ek 9 S S o,
FAFESS), T-P, COD Fo| FHAH A
W& Standard Methods (APHA, 2005)9] wlsic},
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Fig. 1. Jar-test set-up
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Fig. 3, Comparison of various coagulants for SS removal
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