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The Predilution Effect of Al-based Liquid Coagulants for the Optimal Efficacy
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The coagulation efficacy of Al-based coagulants (such as Alum, PACS, and PACC) was investigated to ascertain
removal efficiencies of turbidity and phosphate with variation of solution pH, coagulant dosages, and pre-dilution ratios.
The efficacy of Al-based coagulants was maximized in the pH range of 6~9. Under the initial condition of pH 8, 10
mg/L PO, and 20 NTU, Al-based coagulants exhibited a similar efficacy in the removal of turbidity, whereas the
removal efficiency of phosphate was clearly dependent on the basicity of coagulants: Alum (0%) > PACS (45~50%) >
PACC (70%). At high initial turbidity of 100 NTU, polymeric coagulants, such as PACS and PACC, exhibited a higher
removal efficiency of turbidity compared to Alum. In comparison to direct injection of coagulants at low initial turbidity
(20 NTU), 500~2000 times pre-diluted Alum, exhibited reduced coagulation efficacy; however, removal efficiencies of
turbidity and phosphate increased with the increase of retention time. Pre-diluted PACC exhibited the enhanced
coagulation efficacy followed by slight decrease of the removal efficiencies with increase of the retention time. At high
initial turbidity of 100 NTU, pre-diluted Alum and PACC exhibited higher removal efficiencies of turbidity and
phosphate.
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Table 1. Characteristics of Al-based Coagulants

Coagulants Alum PACS PACC
P Poly Aluminium  Poly Aluminium
Types Aluminium sulfate Chloride Silicate  Chloride Calcium
Composition AlLOs 8% AlLOs 17% AlLO; 10%
Alkalinity 0% 45~50% 70%
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Figure 1. Schematic diagram of predilution apparatus.
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Figure 2. The variation of conductivity of prediluted coagulan
with the elapse of time (dosage=20 ppm for each coagulant): (
dilution by 1000 times, (b) dilution by 5000 times.
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Figure 3. Effect of pH on the removal rate of Al-based coagulan
at initial conditions (P043':10 mg/L, turbidity=20 NTU, dosage=
ppm, 18 C): (a) removal rate of turbidity, (b) removal rate o
phosphate.
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Figure 4. Effect of coagulant dosages on the removal rate

Al-based coagulants at initial conditions (pH 8, PO =10 mg
turbidity=20 NTU, 25 T): (a) removal rate of turbidity, (
removal rate of phosphate.
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Figure 5. Effect of coagulant dosage on the removal rate
Al-based coagulants at initial conditions (pH 8, PO, =10 mg
turbidity=100 NTU, 25 T): (a) removal rate of turbidity, (
removal rate of phosphate.
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