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New description of CO, and H,O CO, — H,0 — K-HTC adsorption isotherm
inte raCtiOﬂ Wlth the S()l |d SO rbent * Surface adsorption occurs at specific sites for CO, or H,0O up to 5 bar
ind iCateS pOtentiaI f()r improved * CO, and H,0 adsorb competitively in nanopores at higher partial
] pressures
performance of the hot sorption- ol kg
enhanced water-gas shift (SEWGS) ’[CO, and H,O
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.«‘,.»’ g /@ _________________ — p(COz) = 20 bar
Sorption-enhanced water-gas shift (SEWGS) > Y GRS ’
* Water—gas shift reaction with in situ adsorption of CO, on 0 5 10 [1b5ar] 20 25 30
potassium-promoted hydrotalcite (K-HTC) at 350-450°C i
* SEWGS is a cyclic process, that comprises high pressure adsorption
and steam rinse, pressure equalisation, low pressure steam purge Sorption kinetics and reactor model

hydrogen,
steam

* |ntraparticle mass transfer: linear driving force model

* Validated using a 1D pseudohomogeneous reactor model
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SEWGS cycle example 0 e ] 5
SEWGS bench-scale setup at ECN Improved SEWGS cycle performance

* Steam adsorption improves
effectiveness rinse,
enhances CO, purity

* Experiments were performed in the
multicolumn SEWGS test rig

* Six columns of 6 m tall and 38 mm
internal diameter, 400°C, 1-27 bar

* Sorbent: K-promoted HTC
pellets 4.7x4.7 mm
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* Better understanding of
kinetics indicates more
efficient purge
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* A significant (factor 5)
reduction of rinse and purge
steam use might be possible

Conclusion J. Boon et al. Chem Eng J 248 (2014) 406-414
® DOI: 10.1016/j.cej.2014.03.056

* Validated adsorption isotherm and sorption kinetics
Part of this research has been carried out in the context of the CATO-2

programme. CATO-2 is the Dutch national research programme on CO,
* SEWGS promising for Capture and Storage technology (CCS). The programme is financially
o precombustion CO, capture in IGCC supported by the Dutch government (Ministry of Economic Affairs) and
. . . the industrial CATO-2 consortium parties.
o iron and steel making industries

o H, production for ammonia Technische Universiteit
. . e Eindhoven
o Syngas conditioning University of Technology

* |ndication of factor 5 decrease in rinse and purge steam consumption
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