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Outline

 About Cranfield Water Science Institute
« Membranes at Cranfield
 Qur Facilities

« Specific project examples
1.) Nanomembrane toilet
2.) Reverse Electrodialysis
3.) Membrane Contactors for Ammonia

Recovery
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Water for food

Catchment
management

cated ) Cranfield Water Science Institute

Water governance
and asset
management

Drinking water
treatment
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Water and sanitation in
low income countries

Bioprocessing and
environmental technology
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Membranes at Cranfield
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Process diagnostics Scaled testing

Pilot-hall. More
representative
scale of economic
feasibility on real
wastewater

Chemical
gradient
potential

Import of

alternative feed-
water for testing
new applications

Optical
coherence
tomography

On-site
demonstration
(applicability to
real environment)

Real-time
particle
tracking
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Cranfield
Water

Cranfield University’s treatment works
will benefit from UKCRIC investment

National water and wastewater experimental facility
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Compliance

Salt water
Fresh water
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abric Backing Plasticized Tricot  Sealant
(Grooves in the Tricot  /(Membrane is sealed on three sides to
create a spiral flow
of desalted water to N N that didn’t go throug
the exit tube in the
center of the vessel)

Salt-Rejecting Memb
Exit Tube Cast on Fabric Backin,
(Coats the fabric backing to allow

Pressure Vessel
(To contain the element)
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Membranes at Cranfield
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Proof of Concept Process Optimisation Scaled Testing
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@) 1) Nanomembrane toilet

‘to achieve in-house piped water supply and
sewerage connection with partial treatment of
sewage would require investment of US5136.5
billion per year

- World Health Organisation, 2004

This water was
human waste five

minutes earlier

http://www.iwa-network.org/press/18-winners-
at-the-12th-iwa-project-innovation-awards/
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http://www.nanomembrane Wwater association
toilet.org/meettheteam.php
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Kamranvand et. al.,

Sep. Sci. Technol.,

2018, 53,9, 1372—-
1382
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Permeate COD concentration

1.) Nanomembrane toilet

True decentralisation of infrastructure
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Sedimentation
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Membrane
DISCHARGE STANDARD: Can thermally driven
membrane technology provide single stage
separation for faecally contaminated urine?
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Combustion
SCALE DOWN: Can we reverse
engineer combustion to match

application scale? Jurado et. al-r Energy
Convers. Manag., 2018,
163, 9, 507-524

Screw delivery
SLUDGE TRANSPORT: Can we achieve
solid/liquid separation, faecal sludge

transport and dewatering in a single stage?

Mercer et. al.,
Environ. Sci.: Water
Res. Technol., 2016, 2,
953-964



eee) 1.) Water Recovery - Membrane Distillation

Proof of Concept [ Process Optimisation L4 Scaled Testing
W W % U
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Distillation Distillation
(DCMD) (AGMD) (VMD)

Kamranvand et. al., Sep. Sci. Technol.,
2018, 53,9, 1372-1382
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aree)  2.) Reverse Electrodialysis

Concentrate Management and Energy Recovery

Membrane
Distillation
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aree)  2.) Reverse Electrodialysis

Proof of Concept [ ¥ Scaled Testing
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Cranfield

3.) Membrane Contactors for Ammonia Recovery

Anaerobic Digestion — Ammonia Problematic
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wee)  3.) Membrane Contactors for Ammonia Recovery

Nucleation
at the
membrane
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‘ Cranfield
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Proof of Concept [ ¥ Scaled Testing

3.) Membrane Contactors for Ammonia Recovery

AD liquid (outside membrane fibre)
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cated ) Conclusions

Research focuses on process engineering, tailor and adapting membrane processes to unique

applications.

Capabilities for taking technology from proof of concept to full scale testing.

Examples:

« Membrane distillation for water recovery from faecally contaminated urine.
* Reverse Electrodialysis for simultaneous concentrate management and energy recovery.

 Membrane Contactors for Ammonia Recovery.
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