Korean Chem. Eng. Res., Vol. 44, No. 2, April, 2006, pp. 207-215

F71 B WAE, AR SO AP ) BAE BF

ST THAIM

xS -

20| N £4 &
ZUE - ofakEl
ZQehsta shehy aetat

461-701 771% APAl 87 545 Ak6s

(20051 109 319 37, 2006 19 199 A=)

The Characteristic Floc Growth in Coagulation and Flocculation Processes
Jae-Yong Heo, Ik-Joong Kang and Sang-Wha Lee’
Department of Chemical and Bioengineering, Kyungwon University, San 65, Bokjung-dong, Soojung-gu,

Seongnam-shi, Kyunggi-do 461-701, Korea
(Received 31 October 2005; accepted 19 January 2005)

oF
21

0}

2 Q0] B SAFAN WIS Fel9) AL 7S] PACCS] S H4E wBse A1F A5
B4 Q1) AEPASIE pH 8-914 Q0% Fskiar o] FelolA TDSSE /AR AAghg vehd Fek.
45 9 kY] A7 BRRr} uSH00, 53] Bl Aol ol BEe] SR 1Y Re
95.1 sec el Hrhel AAEE LRIk, HEE Folis 3-5 ume] A& QA FAS) BHEOR mu
7F25% O B 9 A IS dao] WBEEH 35 umel e R S 28] gl
7-21 ume] FF 2719] A= SR TS LRI 23 pm Bek 2 Q1R4e] A9 TS AP
95.1 sec”oM] 713 T 7k SIS, 35 pme] B Are] Aol FEael

O T i ¥
AT} 760.7 sec oA
7h Eo] /4=t

Abstract — The characteristic floc growth of Al-based coagulants was investigated in the aspect of mixing intensity
and visualization of generated flocs during coagulation and flocculation processes. Zeta potential of turbid particles in
the artificial water nearly approached to zero at pH 8-9, in which TDS and conductivity were minimized. The removal
rate of turbidity and phosphate was maximized at the optimal mixing intensity of rapid and slow mixing stages. After the
rapid mixing stage of coagulation process, small particles (3-5 um) were abruptly generated, and higher mixing inten-
sity made more numbers of flocs. With the progress of slow mixing stage, the number of small particles were decreased
with the simultaneous increase of intermediate particles (7-21 pm). The number of large particles (>23 um) were max-
imized at the lowest rapid mixing intensity of 95.1 sec’!, whereas small particles (<5 pm) were maximized at the highest
rapid mixing intensity of 760.7 sec”'.
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Fig. 1. Schematic diagram of mini-flocculator (Jar-Tester).
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Fig. 2. The characteristic measurements of artificial water with the variation of pH (initial conditions: 12 NTU, 10 mg/L of POf’, 20 mg/L of
CaCOj;, PACC dosage=30 ppm): (a) Conductivity, TDS, and resistivity, (b)) Removal rate and Zeta-potential.
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Fig. 3. The effect of slow mixing intensity, Gt, on the coagulation efficacy of PACC (initial conditions: pHS8, 12 NTU, 10 mg/L POﬁ‘, 20 mg/L of
CaCO;, 15 ppm dosage, rapid mixing=100 rpm & 30 sec): (a) residual turbidity, (b) residual phosphate.
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Fig. 4. The effect of slow mixing intensity, Gt, on the coagulation efficacy of PACC (initial conditions: pHS8, 12 NTU, 10 mg/L of PO
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Fig. 5. The effect of slow mixing intensity, Gt, on the coagulation efficacy of PACC (initial conditions: pHS, 12 NTU, 10 mg/L of PO}
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Fig. 6. Floc images captured by Motion Scope 2000 during slow mixing stage of 40 rpm & 20 min (initial conditions: pHS, 12 NTU, 10 mg/L of POf’,
20 mg/L of CaCO;, PACC dosage=17 ppm).
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Fig. 7. Floc images captured by Motion Scope 2000 during sedimentation (initial conditions: pHS, 12 NTU, 10 mg/L of POﬁ’, 20 mg/L of CaCO;3, 17
ppm of PACC dosage).
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Fig. 8. Particle size distribution after rapid mixing (initial conditions:
pHS, 12 NTU, 10 mg/L of PO;;", 20 mg/L of CaCOj3, 17 ppm
of PACC dosage).

3-4. STUCHIE = 2=
S WEEAl A== 99 7)o} TiiRe) WskE #Esl] ¢
3 A7 R A4S MZEste] PC(particle counter)S ©]-8-510]

oyt

kst oju 94=2] El=:= 12NTU, 215 % 10 mg/L, pH 82
AsellA PACC FU3S 17 ppm @& 18It 34t 24
=74¢ 28 =17] W3k= Fig. 8ol vl gl S5 myke)
572 7F 100 rpmETR= 300, 400 rpm&] 7490l 3 um~5 pm2)
H AP ol AdEE & 5 Atk

Fig. 9= 7} SN AR A} 2] Wisks vepd Z19o]

L HEINE A% 3R ARk 71 gk 3~7 umell FEs)
= Ao= YEREOH 9 um ode] Sixk= 7o) A=A ekttt
wE5AN A5 AAE 3 um YA Af-elli= 95.1 seclol] vl 3]
494.1~760.7 sec'0] A2] 20 o]k AAE AL 5~7 ume] YA}
ZA-9-olli= 400 rpm®] 73 7F A YERRTE 7 um o) 9=k
T wHINE TR St A5 o wWol AdEs o 3
Atk w3k 27 Wk £57F 400 rpme] A -$-oll 7~13 ume] A+
£ 100 rpm, 300 rpmell Bl3 A OE FA vERRLOH,
15~21 pm® AA=9] s S5 rpmell Wt s &)
o7} YERIA| ¢igit), AEA o g FHunt A5 AAEE A
= TR 3~5 pmol] sk ekt A5 A= 10 um ©]
3o Y7k= 23818 FE5IREY] rpmo] HATTE Tk A

& Uy F90

o BN

™

DL

¢

The number variation of floc particles with different
mixing stages (3um)

| 100mm | |

The number variation of floc particles with different
mixing stages (5um)

slow mixing stationary stages

The number variation of floc particles with different
mixing stages (11um)

The number variation of floc particles with different
mixing stages (7um)

The number variation of floc particles with different
mixing stages (13um)

O 100pm | /

1B300 o] g
8 400mm y
200¢

slow mixing stationary stages

The number variation of floc particles with different
mixing stages (17um)

= o == i ===

rapid mixing  slow mixing stationary stages

The number variation of floc particles with different
mixing stages (19um)

slow mixing  stationary stages

rapid mixing  slow mixing stationary stages

The number variation of floc particles with different
mixing stages (21um)

100 |
13300 om
8.400mm |

BX0mm |
8 400 | |
counts/ml |
, n=cR :
rapid mixing  slow mixing stationary stages rapid mixing
The number variation of floc particles with different
mixing stages (Sum)
500
400
200"
courts/mL
2008
1007
- —4 e .
rapid mixing  slow mixing  stationary stages rapid mixing
The number variation of floc particles with different
mixing stages (15um)
/ /
200 r 1 1
IIII 100m |
150 8300 pm
B 400mm
courts/mL 100 counts/rL
501
ol = M ” : a—
rapid mixing  slow mixing  stationary stages rapid mixing
il
i
0_./ T
rapid mixing

slow mixing ~ stationary stages.

Fig. 9. Particle size distribution after rapid mixing, slow mixing, and stationary stages (initial conditions: pHS, 12 NTU, 10 mg/L of POi’, 20 mg/L
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dosage of PACC).
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