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Abstract

In the present study, we aimed to determine the optimal polyaluminum chloride (PAC) dosage in raw water based on the
PO -P concentration using PAC coagulants with aluminum concentrations of 10%, 12%, and 17%. The correlation
between the Al/P molar ratio and the removal efficiency of aggregated Al-POS-P flocs was evaluated using
sedimentation and flotation processes. As the PO -P concentration in the raw water increased, the Al/P molar ratio
gradually decreased from 6.14 to 1.98. The Al/P molar ratio of PAC formulations with higher aluminum contents showed
a decreasing trend in the following order: PAC 17% { PAC 12% < PAC 10%. An increase in the Al/P molar ratio led to a
slight increase in the average particle size of Al-PO™-P flocs formed during the coagulation process. At optimal Al/P
molar ratios, PO¢™ -P removal efficiency ranged from approximately 80% to 93% for both the coagulation/precipitation
and coagulation/flotation processes. The coagulation/flotation process exhibited a slightly higher PO£™-P removal

efficiency than coagulation/precipitation.
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(Sarvajayakesavalu et al., 2018; Lee et al., 2019).
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Fig. 1. DAF (Dissolved air flotation) experiment equipment.
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Fig. 2. Effect of Al/P molar ratio on residual PO¢ ion
concentration by coagulation/precipitation process
using PAC (10%, 12%, and 17%) as a coagulant at
various PO ™-P concentrations (0.065, 0.161, and
0.322 mmol/L).
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Table 1. PAC coagulant dosage and Al/P molar ratio (= CAI/

z A5t -

o=

(0.065, 0.161, and 0.322 mmol/L)

A

=
0

=
A

e

C 377[) at various initial PO -P concentrations
PO;

Coagulant dosage and Al/P molar ratio

Cpoy— p PAC 10% PAC 12% PAC 17%
(mrmol/L) C'y; (mmol Al/I)  Al/P molar ratio  C'y; (mmol Al/L) Al/faiflar C4; (mmol Al/L)  Al/P molar ratio
0.352 5.835 0.311 5.132 0.189 3.124
0.371 6.142 0.334 5.498 0.205 3.384
0.065 0.389 6.449 0.356 5.865 0.221 3.645
0.408 6.756 0.378 6.231 0.236 3.905
0.426 7.063 0.400 6.598 0.252 4.165
0.667 4.445 0.667 4.361 0.378 2.513
0.704 4.692 0.712 4.652 0.410 2.722
0.161 0.741 4.939 0.756 4.942 0.441 2.932
0.778 5.186 0.801 5.233 0.473 3.141
0.815 5.433 0.845 5.524 0.504 3.351
0.741 2.353 0.778 2.507 0.504 1.666
0.927 2.942 0.890 2.865 0.536 1.770
0.322 1.112 3.530 1.001 3.223 0.567 1.874
1.297 4.119 1.112 3.582 0.599 1.978
1.483 4.707 1.223 3.940 0.630 2.083
2.2. 3|24 /AR Ay A5 FRASHL 15 min?t 25 FHED T tap
B akHa) A3 o5 5|54l DAF AHA] 2 o] 86t < 5319 siE45 AFske] POS -P A7 28
oml ox/HEAF A¥g FEA DAF Ao BAL Brkstart. olw 7Rl gEat wrEHlE 47
= Fig. 10] PRSI Al U PO -P AAE 9 4.0~6.0 kgi/aret 20%= ZEsPAA $=Fstct,
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) = = o 3. Zap 4 nzt
engineering Co. Ltd., USA)E Ar&stdct -S4
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X 40 cm (A1Z)oIth, AFBH Jark 13 L S0z Ssd gt
8.0 cm (I2) x 8.0 cm (M2) x 20.0 cm (%°]) Fig. 29} Table 12 0.065, 0.161, Z18]1 0.322
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39,780°1%Ht. &4 ‘34
=30 min?l ] & H
Hof &
E

1,000 s™)ellAl
30 rpm (G :
ARl =g
t 60,0002+
, A A
B £0] 5.5 cm A
A =g AFsta
£ o]-gsto] 7}

=o}

mmol POZ-P/L(2, 5, 181 10 mg PO -P/L)
O] 275 =Rl 27104 a) PAC 10%, b) PAC 12%,
23 ¢) PAC 17%2] SHAIE ol8std 8 ¥
A Ad F Al/P B9 W2 AHE$2 PO -P
F= #shE UEhd Aolth 3%9] PAC ERER Z
7} Al/P BHE 2.353~7.063, 2.507~6.598, 1]
T 1.666~4.1659 AR FUT A, A 4

&S UEE AP BHO H9E A5
POS-P kol wet 6.14~4.11, 5.49~3.58,
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Fig. 3. Particle size distribution of AlI-PO/ P flocs
formed at optimum Al/P molar ratio.
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Fig. 4. Comparison of PO -P removal efficiency by

coagulation/sedimentation and coagulation/

flotation processes with Al/PO4"-P molar ratio

using PAC (10%, 12%, and 17%) at various PO¢ -P
concentrations (0.065, 0.161, and 0.322 mmol/L).
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