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Technology Background

Adsorption-enhanced WGS membrane reactor (MR-AR) process for
pre-combustion CO, capture
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Key Technology Components
Carbon Molecular Sieve (CMS) Membranes
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Reaction rate data generated and global kinetics model developed
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LLab-Scale Experiments
Membrane Reactor Studies Lab-Scale Experimental Set-Up
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The CMSM employed demonstrated robust and stable performance during the long-term run (>500 hr at T=250°C and P=25 bar)
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Multi-Scale MR-AR Model for Process Scale-Up

0 cor

Weight of catalyst/Molar flow rate of CO (g.h/mc

Empirical model Direct oxidation ~ ssssevs+ Equilibrium Conversion

Experimental conversion for the MR with different sweep ratios and the corresponding MR model
fits using both the empirical and microkinetic models. (300 °C, feed pressure of 15 bar, CMS#1)

The MR-AR model accounts for mass/energy balances in the catalyst, sorbent and the reactor fluid phases. The
Dusty-Gas-Model Is used to describe membrane transport. It describes well the laboratory data without resorting
to adjustable parameters. It is used in the TEA calculations.

Preliminary TEA - MR-AR IGCC Process Scheme
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