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INTRODUCTION METHOD

Accounting for approximately 60% of global greenhouse gas Principle: The graphical method is as follows:
emissions, the energy sector is pivotal in the transition to carbon Equation: Life cycle GWP shifting rate = Parasitic GWP penalty rate
neutrality. Post-combustion carbon capture and storage (PCCS) =GWPCOzG ;;tack X.CO'z capturerate w0t GWP reduction rate
has emerged as a crucial decarbonisation strategy for energy- GHGs tn life cycle |
intensive industries, favoured for its technological maturity, Dataset: 80 cases from 2015-2025 by meta-review
adaptability to existing plants, and modularity. Reforence

_ . . Without PCCCS Added GWP
However, current industry evaluations predominantly focus on | | by PCCCS
the CO, recovery rate of PCCS units, often overlooking the ' - Residual GWP

(Process perspective)

own energy and material demands. GWP reduction by PCCCS

secondary greenhouse gas emissions generated by the system's With PCCCS ‘ .
|
|

Taking plants without PCCS as the baseline, this work quantifies \«_Net GWP reduction |

the life-cycle burden transfer intensity of global warming . zw:hpcccs- ] ---------- i
potential (GWP) for plants with PCCS systems installed. \Global perspective) | |

. | " -
Parasitic GWP penalty = Life cycle GWP shifting

RESULTATS AND CONDLUSIONS

1) CO, capture efficiencies cluster around 90%;
2) Net GWP reduction rate varies from 35% to 90%; the interquartile range of 61-77% and mean about 68%;

3) Obviously gap between process-level CO, capture efficiency and realised net GWP reduction rate;

Absorption Adsorption Membrane Calcium Looping
- B |- | -— = —_
IIIIIIIIIIII 1 1 [ ] 1 1 1 | | 1 1 1 | | 1 1 1 [ ] 1 1 1 [ ] | | 1 1 1 1 1 1 1 1 1 1 1 [ | | | 1 1 1 1 | | 1 1 [ ] 1 1 1 [ ] 1 1 (=]
100 + 1 Lé 1 = > 90
90 - 90 a 90
1 A A A % i
80 - A 80
| 499 ) ‘L* Sl %9 x| | | PO %L* 1 * 4% o S 807 g -
70 o oA o * | g 707t & & |68
- T % 9 * x @ x9k O * x| 9 *x |0 | °L e 5 1
9}— 60 1 o x* | Y | | * * - 60T 61 61
9 [*] 1
Q 50 9 * % 9 o | o Qo | | * 5 507 1
C 40 q o S 404
0 L ]
30 | . | ; 30
+ | 1 %~75%
201 A co, capture Rate = 24+ | [ ]25% 5%
] . - - | O } T Range within 1.51QR
10 4 % Net GWP Reduction Rate (Cradle-to-gate) MEA MDEA Ammonia lonic|{ [TSA PSA Membrane CalL v 10+ | — Median Line
0 ] @ Net GWP Reduction Rate (Cradle-to-grave) 2 0 1 L | % Mean
RO ,\co\Q,(\\,@\fb\,3\,9\,9\,@\,\ca\&q\d@\,\cb\\®@@@@¢0@@¢®@@@@@@¢9¢9@@(x\,lg\,@@)@,@\@(\\@\mﬁ,@@@m&,@@ A R A N U B A A T S B B R N R A N R RO Absorption Adsorption Membrane CalL All

N
CECPFCECCEC T T CE

ooooooooo

N AN NS N N N N N N N NS N N N N NS AN N N N N N N N N N N O N NS N NS N N N N \"\"c}) AN AN N N N N N O N N N N NS AP OO f}' AR A (}) AN NS NG N NS N NS AN N N\ o0 AN AN NN N NS N NG
I O I A I O A OO GG OO I S A A I S A A
04\ &(\ (‘6 (\9‘6\ ‘O~\ QQ ?.(‘ *{@' o{b, Q‘bé\@ QQ (\Q QQ QQ {\Q (\Q R I \}\) \}O (\Q QQi({o Q\,‘b (\QQ\@, R\ 0\0 ‘00 600‘&0 '&b @Q (\Q 0\'? o? QQ 'st.é‘“\o (\Q‘\o’b o\) {.\@ (\QQ\@. <& 4\)0@0 (\Q <4 QQ (\Q QQ()@O '{{bo,bo ‘oﬂ ‘O‘XQG QQ fs,l' .st' S é°\\C>(;a‘° QQ (‘9 o\) {\0 P &’0 2 (\0 ,S,{’(b(\ QQQ‘&O (\Q
Q@ (@ AV AN W2 P Q° D S ATATA? O O Y 2 VAT AP A N 3 O 2 A N\0 >SN .2 & oD & & P2 G D 2 > S N > AR A QS > @ 20 O 2 &L AL A
S R I T OF A VO V' @ PRI PPV @RS @ "V " e U VS F® Y S ERNE L O SXRY T
4\ (O &) c}\ 0@ é & «O <’ & @Q Q‘b @ ,b\) "l iy \\) M \'@ ) ’b(\ <’ > \\)‘ \Q @ (€)Y &{bo‘(\ &) (;b' \\"
Q N N ) D O N N %
o ) X > X0 ) W
O & G v & O v
< 9 & N 9

Reference (n = 80)

1) Life cycle GWP shifting rate varies from 0% to 50%;
2) All capture tech, the interquartile range of 9-25% and mean about 18%;

3) The ranking of mean of life cycle GWP shifting rate : Adsorption > absorption > membrane = Calcium looping
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Reference (n = 79)
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