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Scope

* High-temperature H,-selective membranes
* The role of membranes in pre-CC

e Catalytic membrane reactors

e CMR performance characteristics

* CMR optimisation
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High-temperature H,-selective membranes
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Pre-combustion CO, capture (conventional)
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Pre-combustion CO, capture (membrane reactor)
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The catalytic membrane reactor
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The catalytic membrane reactor
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CMR performance characteristics
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CMR performance characteristics
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Modelling heat flow and reaction rate
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Modelling heat flow and reaction rate
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Summary

e Membranes: alloy membranes are infinitely selective to H2

e Can be used as a stand-alone H2/CO2 separator to produce pure H2, orin a
water-gas-shift membrane reactor

e Materials issues: the membrane is the key component

e Must provide high H2 flux, low cost, H2S tolerance, tolerance to thermal
cycling

e Catalytic Membrane Reactor: offers process intensification by
combining several shift and separation stages in a single reactor

e CO2 captured pre-combustion at high pressure; chemical energy in syngas
shifted from CO to H2 for use in turbine, fuel cell, chemical synthesis, etc.
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