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SITUATIONTODAY

(Chemical) Process Industries

Our wastewater treatment is :

energy demanding

converts organicsto CG,

converts nitrogen to N2

Add chemicals to form waste sludge for phosphorusand metals
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FUTURE CONCEPTS FOR WATER TREATMENT
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HOW TO REALIZE SHIFT TOWARDS INTEGRATED (INDUSTRIAL) WATEREMENAG

x  Technological innovations
A Improving existing technologies
A Using existing technologies in new situation
A New technologies

x  Social acceptance

x Legal bottlenecks
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Technological

& iInnovations




TRENDS IN WASTE WATER TREATMENT

Improving existing technologies

Energy recovery from
organic fraction by
anaerobic treatment

Lessenergy demanding
processes(ANAMOX)

More compact treatment
systems (M B R @Nereda)
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PRESSURERIVENVEMBRANEECHNOLOGY

» Actual use of technology
» Wide range of membranes URNF~ROavailable
» UF = state of the art for particle removal
» RO = state of the art for desalination/ processwater production

»  Potential within future wastewater treatment concepts
» UF/NF : specific separations for reuse of organic resources from wastewater
» NF : separation organic/ inorganic or monovalent/bivalent ions

»  Innovations required
» Lesssensitive to clogging
» Low fouling potential
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SMART, SURFACE FUNCTIONALIZATION VIA GRIGNARD CHEMISTRY

: i vision on technology

: RY2 MgY¥2 Br
M —OH .
appropriate solvent
very dry conditions Universiteit
W02010/106167 Antwerpen
Advantages:

» Unique, direct covalent M C bond = highly resistant to hydrolysis
» Only one reactive group = polymerization reactions avoided
» Compatible with a wide variety of functional groups

Proven advantages:
» anti-fouling action in water filtration
» improved separations in solvents (OSN)

Also realised for commercial scale membranes
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ANTHFOULING ACTION IN WAHIR RATION

Fouling tests with humic acid + Calcium :

e No irreversible fouling

mm Water flux before fouling
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G. Mustafa et al., JIMS, 470 (2014) 369-377

Also shown for :

V Olive oll waste water

V Pulp and paper effluents

V surface water (De Blankaart, Belgium)

V Oil/water emulsions with open UF membranes
(30 nm pores)
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MEMBRANBISTILLATION

Emerging technology

»  Principle

LA
caiall

>
FEED PERMEATE VAPOUR
(Ap)

. ) : : 10 f
workshop-economic benefits of water innovation Vlto




MEMBRANBESTILLATION

» Actual use of technology
» Emerging technology

»  Potential within future wastewater treatment concepts
» Concentration of streams & production of clean water
» Concentration of brines up to crystallization.

» Innovations required
» Demonstrated long term process stability
» Development of specific membranes (super hydrophobic)
» Improvement of module design (increased energy efficiency )
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ELECTREDIALYSE

Principle
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ELECTREDIALYSIS

» Actual use of technology
» Existing technology for desalination of streams dlimited implementation
» Emerging technology

» Potential within future wastewater treatment concepts
» Very selective separation
» Charged molecules duncharged molecules
» Monovalent d bivalent ions
» Production of acids/base from brines (bipolar membranes)

»  Innovations required
» Stability membranes
» Selectivity of membranes
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& Case studies




CASE 1 : DIRECREUSEOFVALUABLESN OWNPRODUCTION

Raw materials  water Case 2 :chemical plant
Contract research

Reactor 1

—— water

Physicochemical
treatment

product

Biological treatment

workshop-economic benefits of water innovation

15



CASE 2 : DIRECREUSEOF VALUABLESN OWNPRODUCTION
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