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ABSTRACT

Coagulation optimization using coagulants of ferric chloride (FeCl3), polymer–polyaluminum
ferric chloride (PAFC) and their combinations (FeCl3/PAFC) was evaluated by performing
jar tests for treating source water with low temperature (<10˚C) and low turbidity (1.5–8
NTU) i,n a typical North-China water treatment plant (WTP), Tanggu WTP. The results indi-
cated that compared to single coagulant, the combined coagulants showed superior coagula-
tion performance in terms of turbidity, UV254, CODMn, iron, and aluminum removal. The
optimal dosage was determined as 20mg/L using the combined PAFC/FeCl3 (3:1 by mass)
and dosing PAFC with a 5–20 s interval followed by FeCl3. Scanning electron micrographs
further showed that the coagulations combination can form a more compact structure that
increases the settleability of the flocculation flocs.
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1. Introduction

The presence of natural organic matters (NOMs) in
source water can lead to the formation of disinfection
by-products (DBPs), such as trihalomethanes and halo-
aceic acids, during the disinfection water treatment
process [1,31]. Thus, the US environmental protection
agency has mandated the water utilities remove NOMs
as a means to reduce DBP precursors [2].

Conventional coagulation is the most commonly
used treatment process for turbidity and particle
removal, which uses aluminum and ferric salts to

remove the particles and NOMs [3]. The hydrolysis of
single nucleus metallic salts in coagulation was very
rapid, and the precipitates of metal hydroxide were
produced afterward, resulting in difficulty to control
the coagulation process [4,5]. The optimal pH levels
for aluminium- and ferric-based coagulation were
reported to be 5.0–6.5 and 4.5–6.0, respectively, for
obtaining high removal of turbidity, dissolved organic
carbon, and UV254 [6–9]. When the alkalinity in the
raw water is high, coagulation using metallic salts can
lower the pH level in water to achieve better metal
hydrolyzation and the formation of hydroxide precipi-
tate afterward. However, it leads to high demand of
the dosage of the metal salts. On the other hand, the*Corresponding author.
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