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MOTIVATION

A new switchable-hydrophilicity solvent (SHS) based post-combustion CO, capture technology enabling both the carbon capture and

fixation can significantly improve the energy efficiency of CO, capture process
GRAND CHALLENGES IN CCS WITH CONVENTIONAL AMINE ABSORBENTS

CO, (flue gas) SHS () B (aq) ——(3Q~—Gypsum (s) » Fast amine solvent loss rate due to thermal and oxidative degradation
* H0 () > High energy penalty for rich solvent regeneration
» Conventional carbon emissions mitigation strategies generally suffer up to 40% or

~ cato. more of the energy output of a coal-fired power plant
[SHSH]" salt OVERALL OBJECTIVES
& water S Solvent A (@) « Design a tandem carbon capture process to improve energy efficiency
. _ «¢+ Build a gas-liquid impinging scrubber with fast interfacial mass transfer rate
SHSs are classified as a family of new- CO, absorption capacity is doubled due to % Regenerate rich solvent at ambient or mild temperatures
generation phase-change solvents this unique cycle design % Offer a sustainable approach to effective waste valorization
CARBON CAPTURE AND CONCURRENT GYPSUM WASTE UPCYCLING KEY INNOVATIONS
— S . ) 2 Greatly broadeded u Absor_ptlon reactlon/extrac_tlon
e lenem oL co, Egﬁ S)J]S:Iai ((:)rg.): UH erosoL accessibility window for Cou!o_llng to Igre_ak up chemical
Co, (9) P ey biphasic solvent selection equilibrium limitations
Phy; . , *» Fast CO, absorption .
ij;tsn | .:. kinetics \Z/ia newpscrubber - Low-temp_erature '_Fl_Ch solvent
gas— . ?  Inter-tip spacing has a little regeneration to mitigate
Spray nozzle | Regenerated SHS Impinging zone ’ : "1 effect on CO, absorption solvent makeup rate,
: kinetics | |
=)  Nofihingsswes g arteroy consumption
JECTOR absorptions
s * Total C content partitioned ~ d Gypsum waste upcycling to
N both in the excess ana limestone sorbent to enable
$5 0 regenerated amine phases direct use of low-grade coal
E5s | account for < 5%
§ 2 | % ~90% CO, removal rate d Innovative design and
55 | could be achieved at 2 integration of sub-systems to

88 |

a7 | GPM of solvent flowrate

deliver energy-efficient carbon

»
s | VR e ,l
: N\ L :
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