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Chlorine

Coagulant

ÅHigh coagulant demand

ÅFragile flocs

ÅPoor removal

ÅHigh rate of carryover

ÅFilter blockage or breach

ÅHigh chlorine 

demand

ÅTaste and 

odour/toxin problems

Coagulation/flocculation/flotation



Algae populations can change rapidly
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Algal coagulation is VERY DIFFICULT to control

Å Morphology

Å Changing surface character and density

Å Diurnal pH variations

Å Changes in algogenic organic matter (AOM) concentration and character

Á Concentration more than doubles from log growth to stationary phase

Á Charge density 0-5 ɛeq L-1

Á Biopolymers can bridge, interfere or chelate coagulant
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Zeta potential is the electric potential at the slipping plane

Å Zeta potential can be related to Streaming 

Current Potential

Å Previous work limited by the difficulty of the 

measurement and the reliability of the equipment

Å Modern methods and improvements in reliability 

and robustness has reinvigorated the application 

of zeta potential in diagnosis and operation of 

physical processes

Malvern Zeta 

Nanosizer, UNSW



Particle surface, ionic strength, pH and coagulant dose 

determines zeta potential

Å Colloid zeta potential becomes 

more negative with increasing pH

Å Colloid zeta potential becomes 

less negative with increasing 

coagulant dose
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Particles entering a WTP are negatively charged



Jar tests conducted with a ECE Dissolved Air Flotation Jar Tester

Alum coagulant, 2 minute rapid mix, 15 

minute flocculation time, variable pH, 
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