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Abstract

Phosphate in municipal wastewater affects water quality and aquatic organisms. Therefore,
wastewater must be treated before being discharged into water resources. The water treatment
process of tap water production produces large amounts of water treatment sludge (WTS) containing
polyaluminium chloride (PACI) used in the process. Therefore, this research studied on the removal of
orthophosphate (OP) and turbidity from municipal wastewater by using PACI and WTS. Various factors
such as PACI concentration, WTS dosage, reaction time and settling time were studied. The results
showed that the optimum conditions were as follows: 1) OP and turbidity removal under the condition of
PACI 30 mg/L by 1 min rapid mixing and 10 min slow mixing were 96.06% and 96.03%, respectively, 2)
OP and turbidity removal by using PACI 10 mg/L and WTS 6 g/L with 1 min rapid mixing and 15 min
slow mixing were 93.43% and 84.95%, respectively, and 3) OP and turbidity removal under the
condition of WTS at 15 g/L by 20 min rapid mixing were 81.12% and 80.47% respectively. When
considering the treatment efficiency, the chemical cost and the utilization of waste, it can be concluded
that the use of PACI with WTS is the most appropriate condition. Moreover, this condition could be
applied to treat COD, total suspended solids (TSS) and total phosphorus (TP) in wastewater to produce
water that quality is conforming to the effluent standards by the Ministry of Natural Resources and
Environment (2010). This research indicates that WTS can be recycled for municipal wastewater

treatments increasing the value of WTS and to reducing sludge disposal costs.

Keywords: Municipal wastewater, Phosphate, Chemical coagulation and flocculation, Chemical

precipitation, Water treatment sludge
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Figure 1. Materials (a) 10% W/V Polyaluminium chloride
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Table 1. Experimental conditions of OP and turbidity removal by PACI

PACI conc. Time for Rapid Time for Slow Settling time
(mg/L) Mixing at 120 rpm Mixing at 30 rpm (min)
(min) (min)
Rapid mixing 5-120 - 10-35
Rapid and slow mixing 5-120 5-30 10-35

PBRU Science Journal
Volume 20 Number 1 January-June 2023

58



_ PBRU SCIENCE JOURNAL
gy Ui 20 adudl 1 unseu - Squnsu 2566

Table 2. Experimental conditions of OP and turbidity removal by water treatment sludge

Sludge Time for Rapid Mixing at Time for Slow Mixing Settling time
dosage (g/L) 120 rpm (min) at 30 rpm (min) (min)
Rapid mixing 1.0-35.0 - 10-35
Rapid and slow mixing 1.0-35.0 5-30 10-35

Table 3. Experimental conditions of OP and turbidity removal by PACI and water treatment sludge

PACI conc. Sludge Time for Rapid Mixing Time for Slow Settling time
(mg/L) dosage (g/L) at 120 rpm (min) Mixing at 30 (min)
rpm (min)
Rapid mixing 10-35 5.0-10.0 5-30 - 10-35
Rapid and slow mixing 5-30 2.0-13.0 1 5-30 10-35
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Figure 4. Effect of PACI concentration on OP and turbidity removal at pH 7. (a) sludge dosage 15 g/L,

Rapid mixing at 120 rpm, 30 min (b) sludge dosage 20 g/L Rapid mixing at 120 rpm, 1 min and Slow

mixing at 30 rpm, 30 min
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Figure 5. Effect of sludge dosage on OP and turbidity removal at pH 7. (a) PACI concentration 10 mg/L,

Rapid mixing at 120 rpm, 30 min (b) PACI concentration 10 mg/L, Rapid mixing at 120 rpm, 1 min and

Slow mixing at 30 rpm, 30 min
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Materials Method PACI Sludge Reaction Settling  Orthophosphate Turbidity

conc. dosage time time removal removal

PACI Rapid mixing 30 mg/L - 10 min 15 min 96.06% 96.03%

- slow mixing

Sludge Rapid mixing - 15 g/L 20 min 20 min 81.12% 80.47%

PACI and Rapid mixing 10 mg/L 6 g/L 15 min 15 min 93.43% 84.95%
sludge - Slow
mixing
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