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Conventional coagulant control

A Operator Experience
A Jar Testing

A Algorithms/feed forward based on colour,
UVT and turbidity, Streaming Current
Devices etc

A All the above do not accurately:
A Reflect raw & plant conditions
A Account for returns

A Account for changes in pH i very
important........

A Healthy margin of safety / elevated
coagulant dose

A'Is there a better way/can we directly
measure the desired outcome?
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Zeta potential for coagulant optimisation
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Zeta - How it Works i

South West Water
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Zeta potential trial T bench scale tests
South West Water

A Nano Z (Malvern) purchased
A Validate the findings of previous research in our situation?
A Numerous bench scale tests performed:

Flash Mixing Speed vs.. Zeta
A Coagulant dose

A Coagulation pH influence 1]
A Mixing effects 2| A

m A A
A Poly dosing 3 - 0

A Powdered carbon additions

+ Poor flash mixing
W Suboptimal flash mixing

A Supernatant returns
6 - A Rapid flash mixing

Zeta Potential (mV)
ol

A lon exchange

A lon exchange and coagulation
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Zeta (mV)

Zeta l(mV)

Influence of coagulant dose (and pH)

Northcombe Zeta vs. pH @ 45mg/l Alum
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Northcombe Zeta vs.. Alum dose @ pH 6.37
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South West Water

Prewley Zeta vs. pH @ 50mg/l Alum

Prewley Zeta vs. Alum dose @ pH 6.36
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Improved Water Quality with removal of many

_ — ey
precursors to THM/DBP formation South West Water

F -

Typical optimal 2ets pot=ntisl rangs

DOC reduction within
t he O60Gol di

Improvement in UVT

* prewley Filt UVT
MW Northcombe Filt UVT
A Drift Al Filt UVT

Filtered UVT (%)

< Drift Fe Filt UVT
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Zeta potential T coagulated sample stability
South West Water

A Zeta values reduce over

4,26 time

7o A Multiple tests carried out to
’ improve stability:
\ 5.2 A Settled vs.. mixed
541 samples
-5,6
\ A Temperature control
A Glass vs. Plastic
6.29 containers

\ 6,77 A Soaking containers in

-6,91 coagb6bd water
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A Air gaps vs.. no air gap

A No clear solution found
except to perform the
analysis onsite
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Full scale demonstration, Northcombe WTWs i
(50 MLD) South West Water

A Initially stabilised water quality/improved treatment performance but increased coagulant dose

A Over time optimised coagulation dose & pH balance, 30% coagulant reduction, instrument
payback <12months)

A Increased dose required at times, not necessarily any correlation with raw water traditionally
used to predict coagulant demand

A Extended operation at maximum works flow achieved during dry weather

A Operator confidence




As atroubleshooting tool i

South West Water
A Used at several sites to rapidly optimise processes

A Below - optimised process and recover from issues associated with an algal bloom/short filter
run times

A Operators now asking for the Zeta machine to visit their sites

+ Pre Zeta Monitoring Filtered Turbididty Online (NTU)
= Post Zeta Monitoring Filtered Turbidity Online (NTU)
« Final turbidity online (NTU)

+ Final WaterTurbidity Lab Data (NTU)
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WT 1 Online Zeta Trending!

South West Water
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