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Silica Membranes

* Thin silica films that ‘sieve’ small molecules from larger ones.
« Membranes coated onto porous substrates for practical installation.
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 Technology only 14 years old.

« Silica membranes:
— Not hydrothermally stable
— Only tested at small scales (cm2)
— Require effective sealing to 500C
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Hydrostability and Scale Up

o Carbon templating improved stabillity.

 New material unlocked regeneration potential.
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* Scale up performed to next order of magnitude
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-Duke, M, Rudolph, V, Diniz da Costa, JC & Lu, GQM 2004, AIChE Journal,
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Hydrostable Property

CTMSS improves stability without selectivity loss.

Duke et al. (2006) Advanced Functional Materials, Accepted in press
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S| Membranes For Hydrogen

Systems

 Most mature application (H2 from CO and CO2)

« Australia has major coal resource

« 85% of Australia’s electricity from coal (world: 38%)
* |GCC projects commenced

« Membrane units have potential here

* Project at UQ:

— Develop multiple tube module for compact and practical H2
separation

— Membrane reactor for WGS
— Computational fluid dynamics for module design
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Mixture Modelling

* From easily obtainable pure gas testing, mixture
concentrations can be forecasted.

« Actual concentrations very close to model prediction:

 Temperature and pressure trends followed for real system

Duke et al. (2006) AIChE Journal, 52(5)
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Designing Membrane Modules

e CFD

— Latest advances in computational fluid dynamics offers
scale up cost reductions by desk simulation of module
designs.
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Conclusions and Current Work

« Silica membranes are excellent H2 separation
technology candidates

 The cLET project initiated to demonstrate proof-
of-concept membrane systems

e Scale up achieved for 30cm3, now moving to
multiple tube systems

 CFD has been modified to incorporate molecular
sieving mechanism

e Large, multiple tube modules can be designed
and built to demonstrate scaled up H2 sepn.
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cLET’s Partners and Mission

“....progressing the development of enabling technologies for the low
emission production of electricity and hydrogen from coal....”
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