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Background

110 GL of wastewater treatment plant
discharge piped to ocean each year

« WA Government Identifled water
recycling as potential strategy for
managing water resources




Woodman Point’s Pilot Plant

* ODbjectives:

— Prove robustness and flexibility In
continuous operation and range of
operating parameters

— Establish Clean-iX® a viable alternative for
large-scale water recycling




Woodman Point’s Pilot Plant

 What does the plant actually do?

« Remove salts from discharge water

— These salts consist of
e cations (positively charged ions)
« anions (negatively charged ions)

— Two different IX resins are used In series




15t Step:- Cationic Circuit

Rejects suspended solids in feed

Removes positively charged ions
— (Ca, Mg, Na, etc.)

In the “ion exchange’:

— Cations are replaced with H* ions

— Water acidity increases

— pH decreases <3.0

— significant reduction bacteriological count




2"d Step:- Anionic Circuit

 Removes negatively charged ions
— (Cl, SO, Organics, etc.)
* Inthe “lon exchange’:
— Anions are replaced with hydroxyl (OH-) ions
— Largely neutralising the H* ions from Step 1
— Water acidity decreases
— Product water with pH ~7.0 and EC < 50uS/cm?




Clean-iX® IX Technology

e Continuous

— Removes the requirement multiple same sized vessels
* Reduces resin inventory (min. 1/3 less than batch 1X)

e Counter-current
— Resin is fully loaded during sorption
— Able to handle particulates without blocking bed
— And optimally desorbed using minimal reagent
* Produces less volume of waste (min. 1/5 less than batch 1X)
 Low energy
— 20% of RO energy footprint

COST SAVINGS
CAPITAL AND OPERATING




Clean-1X removes ions
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also targets other properties
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Result is ultra pure water
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Clean-iX® Key Component

 Clean-TeQ’s Resin (IX media)

o Specifically synthesised for the application

* Very high hydromechanical strength
— Allows physical transport through the process
— Minimising attrition during the transfer processes

INNOVATIVE COUPLING
RESIN AND PROCESS




... and ground breaking equipment design
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The Clean-iX platform is a complete package...
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Clean-iX un-locks the benefits of continuous
counter-current operation...
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Clean-iX® Continuous Counter-Current lon Exchange

Sorption Desorption
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Regeneration
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Paradigm shift in cost vs conventional ion exchange

Continuous moving bed
sorption and
desorption process
Mechanically and
osmotically strong
resins
Fluid bed process

Highly automated

Atmospheric pressure
process

Moving bed desorption
process

Low resin inventory Small footprint/Low

capital cost

Low resin attrition rate and
counter-current operation

Low operating
cost

Able to use cheap desorption
chemicals
Minimal labour requirement

Low operating
cost
Low operating cost

Low pumping power
requirements
Able to use a wide variety of
desorption reagents

Low operating cost

Minimal waste
and possible
recovery of
valuable by-
product




Challenges for Alternative Water Treatment Technologies

 Reverse Osmosis (RO)
— Extensive Pre-treatment
— Expensive Membranes
— High Energy (Operating) Costs
— Prone to fouling

« Traditional Batch lon Exchange (IX)
— Extensive Pre-treatment
— Expensive Resin (lon Exchange Media)
— Expensive Chemical Regeneration
— Large Amounts of Waste Desorption Liguors
— Prone to bed blockages
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Broader Clean-iX® Applications

Use of treated water for:
— Recycling of industrial wastewater
— Irrigation
— Aquifer recharge
— Nitrates in ground water
— Coal seam gas produced water
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Clean-IX®

The Future
of

Separation & Purification Technology
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Clean-IX Waste Water Treatment
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