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Abstract : In this study, the effects of mixing intensity and coagulant dosages on the characteristics of floc growth for phosphorus
removal were investigated. The experiments were conducted under Al/P molar ratio of 1.0, 1.5 and 2.0; rapid mixing intensity
with G value of 100, 300, and 500 s™. The characteristics of floc growth were measured by flocculation index (FSI) and the
removal efficiencies of phosphorus by using different size filters. The removal efficiencies of soluble phosphorus increased as
AV/P molar ratio and rapid mixing intensity increased. However, the highest removal efficiencies of T-P were observed at G value
0f 300 s”'. When Al/P molar ratio was lower than 1.0, the value of FSI at G value of 500 s was the largest. However, when Al/P
ratio was larger than 1.0, the value of FSI at G value 300 s was the largest. Effects of mixing intensity and Al/P molar ratio on
coagulation for phosphorus removal of synthetic and real wastewater effluent were observed to be similar.

Keywords : Coagulation, Rapid mixing, Al/P molar ratio, Phosphorus removal, Floc

.M 2

(biochemical oxygen demand, BOD)¥} T|&0] &2lo] EgIE| o]

AlggoIH, ERE AL FE A=A Felo] e

SA W AN Sojopete Zelsie] 5 WAy
ofli= 2244 Abzedsm]epo] Aol ula) AjH o2 Yol 54
ol 35l o] A elstelof eI 417 2
Sl Aol A TR A2A QS Ak a e

o] o]o
MR- U=

Al
ol
=
o]
o

* To whom correspondence should be addressed.
E-mail: bhmoon@changwon.ac.kr

doi:10.7464/ksct.2012.18.4.404

404

=22 AREeH 4t Ao gt ANt =
S Aol ek Aol ot sk ede] Wi ol 29
1o EapA el AlAl s HEAQl At7F BRI AR
ok A SA0NA SRk A=l SRl 2t e A= Al
7ol gt At 2EshA =3E vk AH2.3]. 22 kA
2ol A 3ol ofet o AlA= 7P HaAjoa axbAQl A2
ol ARt ol A sharol] TR < AAE SR At A

¢



A2l sl mepste] Hop W At7F dasieh
SH AT FA o= &H(alum)Z} PACI (Poly aluminium chl-
oride) 22 AIQA SRA} 71 BeHA AL e,
Al A YA E Dol At FolA 7hpisfiuts
off ofsf WA Sl Zlal T o9 dol 2kt
of =L A ol A|A7E o] FofRiek FrAE &7
S7golA S&5E3ke] wHkAZE 2 wRbtE, SRA| Qo]
Hegdisel g YU WA der, 2984 A
FaFol tigt AFAnrE Hauwa Qleh4-6]. 7t
-4 27] 9 P EA o] Halst

ol wket oyl h o} Q1o] A4 TeE WaE
o). T AeRaEe] e S Eele] A7) W JepEy
o] strA )l &l THE o AARE PAl= I
of et A mlula Agolt. webd SUEAY £HE
2 dslol] nE slsRage] REok SYUAe] ABEAol

O 01 O
SHeRE Y fEtol B 298 59 el AAEgol

=

?
= ;
o °

2
2]
Fe

e

=
3
ol

rlm fllo 19

o[o

X,
OH
2,
tlo
o
op
rii'
ro -
OH
ol
. 3
1o
i
2
ox

£ Aol g3 2o}
A sprelg fraaol WRE 2ol AAES Slat AFE S
shdch ol2 S13) SAANA WAL FitalE B o
B2 71 AP BH|oh FLant BaAEst $4 Belo 2
7190 vl o;m FEAT FAAA] 1l Fape B

=

2 Aol WA AL WekE WAIsk] ffsto] %
2AE 2AI5H] A™ shlek <l A7 918l NaH,
PO:E AHGBLH O, AelE H/HE S15) NaHCOE AHS
sheleh. €59 AARS Table 19] tehfgic.

SHAAFHS 2 L &3] AW 11.5xL 11.5xH 21.0
cm)°ﬂ WS 9 HEW 25 % L 7.0 em)o] 22t 67) 4]

£l A H 27| (ar testo) & AHESHT 4 ESHE wuky)
= GZ} 50, 100, 300, 500 s'o|A] WHIAZHE 30x AA|EIHL
o FEEY F SIS Gk 50 s'oA] 308wkt
308 5SS Hstol AR QS Aotk Pl
A3 S A= I H((AL(SOs)s)- 18H,0)0]H 10 g/l FE2
ZA|8le] Al PO EH|E 0.2, 0.5, 0.8, 1.0, 1.5, 2.07} T =&
A3l FIofo] HBSHAL, ARAL 045 um WeA2 ]
3 §EAT of oA e TPE FEue] met BAjs
Atk E=3F o]z o] FFo] I ume} 3 umE AHEEko] o 73tk
Q9] AALE BAsTh SHNE A A SHAS
(floc size index, FSI)& iPDA (intelligent Photometric Disper-
sion Analyzer)& A&5}o] A&A 02 =As10] A5

Table 1. Raw water characteristics

Charac- H Soluble-P T-P Alkalinity
teristics | (mg/L) (mg/L) | (mgas CaCOy/L)
Value |7.30-7.60|9.85-10.52] 10.25-10.97 |  95.00-113.00
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Figure 1. Effect of Al/P molar ratio and mixing intensity on so-
luble-P removal efficiency.
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Figure 2. Effect of mixing intensity on soluble-P removal effi-
ciency with different pore size filter at Al/P molar ratio
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Figure 3. Effect of mixing intensity on soluble-P removal efficiency
with different pore size filter at Al/P molar ratio of 1.5.
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Figure 4. Effect of mixing intensity on soluble-P removal efficiency
with different pore size filter at Al/P molar ratio of 2.0.
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Figure 5. Effect of mixing intensity and Al/P molar ratio on T-P
removal efficiency.
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Figure 6. Effect of mixing intensity on FSI at Al/P molar ratio of 0.5.
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Figure 7. Effect of mixing intensity on FSI at Al/P molar ratio of 1.0.
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Figure 8. Effect of mixing intensity on FSI at Al/P molar ratio of 1.5.
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Figure 9. Effect of mixing intensity on FSI at Al/P molar ratio of 2.0.
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Figure 10. Effect of mixing intensity and Al/P molar ratio on soluble
P removal efficiency of real wastewater effluent.
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removal efficiency of real wastewater effluent.
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