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e 4,000 professionals

» established in 1881 in the Netherlands

« independent and professional formation

» anetwork of knowledge, offices, partners and relations
« worldwide experience

* 50% of turnover from private sector

* Nethwater partner
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e Don'’t waste your wastewater!!! By wasting wastewater
money is wasted. Water costs money five times:

Water intake (energy costs)

Water preparation (treatment costs)

Water heating (energy costs)

Wastewater treatment (treatment costs)

Wastewater discharge (levies)

e Water reuse is saving money!!!
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Trend: Water Scarcity

* Population growth
— Water need for food production
— Water need for industrial production




Trend: Water quality

 Pollution
— Discharges
— ‘Natural sources’ like algae plague »|




Trend: Water quality

e Pollution
— Discharges
— ‘Natural sources’ like algae plague
» Climate change
— Longer dry periods
— Higher storm water peaks >|
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Trend: Technological Improvements

e Basic Technology:
— Physical Chemical Treatment
— Biological Treatment

* Improved Technology for discharge
— Polishing Techniques (Activated Carbon, Sand Filtration)

» Advanced Technology for reuse
— Reuse Techniques -> New Concepts




Trends on technology for reuse

Desalination is the issue for industrial reuse!!

<
Trend: Technological Improvements
¢ ‘New’ Concepts:
— Membrane bioreactors (proven technology and good basis for >|
water reuse)
— Tertiary treatment by membranes (upgrade of effluent) "
— Advanced Oxidation Processes >|
— Common Desalination Techniques >|
— Hybrid Desalination Techniques >|
— Combinations of Evaporation Techniques and Membranes (like
Memstill >|
— Electro Desalination (Electro Deionisation, Flow Through >|
Capacitor Voltea) > |
— Ceramic Membranes (heavy applications) <|




Membrane Bioreactor Example

Tertiairy Treatment of Effluent, Example

I" #9598 &% (&# ()* +,&-
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]

¢ Client: Chevron/Exxon

¢ Technology: MMF — UF — RO
-RO

« Capacity: 1500 m3/h
¢ Quality: < 0,2 pS/cm

¢ Source: Effluent WWTP
Tengiz

¢ (>9.000 M Barrels) <«




Advanced Oxidation Process example

<
Trend: Technological Improvements
‘New' Concepts:
— Membrane bioreactors (proven technology and good water reuse
basis) >|
— Tertiary treatment by membranes (upgrade of effluent) >|
— Advanced Oxidation Processes >I
— Common Desalination Techniques |
>

— Hybrid Desalination Techniques

— Combinations of Evaporation Techniques and Membranes (like >|
Memistill)

— Electro Desalination (Electro Deionisation, Flow Through Capacitor
Voltea) > |

— Ceramic Membranes (heavy applications) 4|




Desalination Techniques

» Evaporation (seawater, high Total Dissolved Solids)

* Membranes (ground- & brackish surfacewater,
brackish water & seawater, wastewater reuse)

» Combinations (i.e. Memstill)

Hybrid System for desalination
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Seawater Feed 6r Industrial Effluent!!!




Hybrid System for desalination

» Use of RO brine feed for MSF
* Integrated pre- and posttreatment (lower costs)

Desalination combi; Memstill




Principles of separation
“Flow Through
Capacitor Voltea:
removing salt, not
water”
+ &+ &+
Energy consumption for:
...evaporating all ...forcing all water ...attracting only
water. through a the ions.
10 — 15 KWh/m? 1-TEWAEIG 02— 0,4 kWh/m?
Source: www.voltea.com

Flow Through Capacitor, principle

www.voltea.com




Trend: Technological Improvements

‘New’ Concepts:
— Membrane bioreactors (proven technology and good water reuse
basis)
— Tertiary treatment by membranes (upgrade of effluent)
— Advanced Oxidation Processes
— Common Desalination Techniques
— Hybrid Desalination Techniques

— Combinations of Evaporation Technigues and Membranes (like
Memstill)

— Electro Desalination (Electro Deionisation, Flow Through Capacitor
Voltea)

— Ceramic Membranes

Next generation membranes

» Ceramic membranes!!
— No sensibility for solvents
— High temperatures allowed
— Long lifetime

— But still expensive




Ceramic MF/ UF and NF membrane technology

Ref : CEPAration — hollow fibre ceramic
membrane technology

Ref : CEPAration — Steel factory, Jiangsu Province China
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Desalination Costs

» Selection of thermal vs. membrane: (energy)costs!
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Costs and affordability

Source C. Sommariva. 2004
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Corporate Social Responsibility = image

* You don’t want to be the industry who makes the
people run out of water!




Corporate Social Responsibility = image

But running out of water is not the only issue:
We will also run out of:

» Natural energy sources

» Phosphorous

Cradle to Cradle® can be a way of thinking and acting to
prevent us from running out of sources by

* Saving energy
» Saving water
» Saving Phosphorous
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Case: pharmaceutical wastewater

Membranebioreactor

Pharma (Solvents, salts, etc.)

COD influent 20 - 30 g/l

Cross-flow ultrafiltration

Threats: case pharmaceutical wastewater

Threats:
« Variations of solvent concentrations
» High loads of ‘unknown’ wastes

» Temperature variations

Next step to reuse not at once:

Running Pilot Plants is essential!!!




Threats: on basis of industrial site

Fast developing industrial area on seaside with

— Petrochemical industry

— Power plants

— Steel & Aluminium industry

— Chemical industry

+ Distribution of cooling water and process water by utility provider
» Collection of waste water to be implemented by utility provider

* Reuse of wastewater to be implemented

» Driver for reuse: sustainability

Reuse of Treated Industrial Effluent (TIE)
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Storage Storage
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Reuse of TIE - Threats

Not all clients
have off spec
storage

Conditioning Stable

O firelte operation and
effluent is P
effluent

critical
control takes

Not clear
whether
effluent
meets
irrigation
standards

Brine to Discharge

—>- Third Parties

Discharge

To specific

time

Quality
control takes

Reuse of TIE — Risk Control Strategy

l—v Brine to Di

—>- Third Parties

Discharge

To specific

end users




Conclusions

» Advanced reuse technologies are available!

» Selection and application depend on local

setting and good partnership




