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Membrane Research Overview
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Drug delivery membranes

Zeolite and MOF membranes

Liquid membranes

Metallic membranes

Other membranes:

• Graphene oxide 

membranes

• Silica membranes

• Mixed matrix 

membranes

• Carbon membranes

Membranes from natural materials



Brief on Palladium Membranes
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Membrane Properties
Permeance

Stability

Selectivity

Robustness
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Long-Term Lab-scale Tests



Pd and Pd/Alloy Membrane Testing

WPI- MTR skid
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Pure Palladium Membranes
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I. Mardilovich, B. Castro-Dominguez, N. Kazantzis, T. Wu, Y.H. Ma, A comprehensive
performance assessment study of pilot-scale Pd and Pd/alloy membranes under
extended coal-derived syngas atmosphere testing, Intl. J. Hydr. Energy 40 (2015) 6107-
6117
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Membranes Tested

Total testing time: 4275 hours 

Permeance: Pd/Au  >  Pd/Au/Pt  >  Pd >  Pd/Pt 

Maximum selectivity: Pd/Au  >  Pd/Au/Pt >  Pd >   Pd/Pt 

Robustness:  Pd/Au  >  Pd/Pt     >   Pd/Au/Pt  >   Pd

Stability: Pd/Au  >  Pd/Au/Pt   >  Pd >  Pd/Pt

I. Mardilovich, B. Castro-Dominguez, N. Kazantzis, T. Wu, Y.H. Ma, A comprehensive performance assessment study of pilot-scale Pd and Pd/alloy
membranes under extended coal-derived syngas atmosphere testing, Intl. J. Hydr. Energy 40 (2015) 6107-6117
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Successful Single Membrane Tests

• Showed outstanding H2 permeance stability under industrial 
conditions.

• Achieved a H2 purity level of 99.85 – 99.95 % for several 
hundred hours in syngas.

• Demonstrated the robustness and physical integrity of the 
membranes.

• Suspected that Au is responsible for the protection of the 
membrane, acting as a patch paste blocking any defects at the 
surface of the Pd layer. 
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Next: Scale up!



Scale-up Membranes
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Diameter: 0.5 in 

Length: 6 in

Diameter: 0.5 in 

Length: 15 in



Manufacture
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Multitube Pd/Au Configuration
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Scaling-up Pd/Au Membranes

Feed

H2 Permeate

Retentate
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Scale-up : Multitube Pd/Au Module
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Multitube Membrane Module
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• Recovery of 64%
• 6 lb of H2 per day
• 800 hours of test



Modelling
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Successful Scale-up!
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• The membranes showed replicability with

thicknesses deviating by only 1%

• Tested for 850 h producing 6 lb/day of H2 with a

purity in the range of 99.87-98%

• The membrane located at the center showed a

reduced efficiency

• Proof of concept has been completed!
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Membranes:

• Graphene oxide 

membranes

• Silica membranes

• Mixed matrix 

membranes

• Carbon membranes

• Liquid membranes

• Zeolite membranes

Membranes from natural materials


