Hollow Fibre-based Adsorption Units:
The Key to Low Carbon Transport

Collette Larkin 1

K. Lampri 1| S. Mazzone ' | F. Oliva 2 | F. R. Garcia-Garcia

1. The University of Edinburgh, School of Engineering, Sanderson Building, The King’s Buildings, Mayfield Rd, EH9 3JL Edinburgh, UK
2. Repsol S. A., Calle Méndez Alvaro, 44, 28045 Madrid, Spain E PS RC

1. Research Objectives

How to Reduce Transport CO, Emissions?

Can the technology Post-combustion Carbon Capture
be retrofitted to Handles low CO, a . —
ICE-powered YES * concentrations? NG Membranes E E
vehicles? [ ( (
¢ (J
YES = — > HFAU Module (
¢ (
NO ¥ | E E
Handles transient Amine
¢ emission loads? NO ) scrubbing I
O I
Can the engine YES |
thermal efficiency i ' Compact/
be enhanced? _l Lightweight? |
I I I |
v v \ ! !
Improve Alternative Packed Bed Hollow Fibre I
engine fuel Adsorption Unit VS Adsorption Unit p= == = -l
efficiency sources (PBAU) (HFAU)

10 cm
< —? ’ = ..:.,1-_ P ‘;A-.-,-,.-.--A.-_‘w_-_, TR ' .-t:% O 'e) O O
'f88\‘ SRR “A ) lcl lc!—l:' O
( AlL,O, HFAU (@) o 8 S S S,
Cross-section Magnification AN L C
___________ Vg v :i ARS(L
—————— 2 A 2
AT BT PN
| —— , NS

\

N

e cx
Adsorption Desorption
(25°C, 1 atm) (125°C, 1 atm)

Feed: 100 cm? min-'

. Xpo = 3 VOI% Feed: 100 cm?® min’'
Finger  Sponge  Xerogel (CX) Xco, = 14 vol% Xn, = 100 vol%
2 m > S 1%um o Xar = 83 Vol
_ 3Resuts W 4 Conclusions
Effective capacity = Capacity when a breakthrough of 5% feed CO, concentration observed in outlet. HFAU captured 1.5x more
CO,than PBAU
£ Effective Capacity Area m PBAU
1 I 45 m HFAU
\"4 - D, =D HFAU
== HFAU (>§ morphology
=0 = minimised
8 E 30 mass transfer
Qo :

- RS 4 L resistances
Q O = COp-mmmm - =< > and narrow
O =S (Mmmummmnnnl e TS > RTD

8015
o B
E,
0 0
0 0.5 1 1.5 1 2 3 4 5 6 7 8 9 10 8
Time [mins] Cycle number M

Special thanks to Fran Garcia-Garcia, Fermin Oliva & Vivek Shrestha for their guidance and support; and to Kyriaki Lampri & Simona Mazzone for their hard work and collaborative efforts.
| am also grateful for the funding provided by the School of Engineering at the University of Edinburgh and Repsol to undertake this research.


https://doi.org/10.1016/j.ccst.2022.100034

