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Introduction Methods

Nowadays, Life Cycle Assessment (LCA) is recognised as the most reliable This work followed the process shown in Figure 1 for literature search, screening and data acquisition.
method to evaluate the environmental impacts of post-combustion carbon The time framework of publications is 2015-2024.

capture technologies, to compare the environmental impacts of processes Literature search Literature screening Data acquisition
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insights for policymakers and industry stakeholders, contributing to the
development of more effective climate change mitigation strategies and Figure 1: Flow chart of screening process and methodology for quantitative metadata acquisition.
facilitating the transition to a low-carbon economy.
- Absorption e Adsorption *ql\/lembrane _ Calcium looping
1 e
Results 100 - - - - - T T3
90 22— 9 o 90
. § 20 . (® ] Q Q 0 Qo Q @ | 9 _ .
Net GWP benefits S C @ o 9 | | | o
% 70 g“ Qo o o Q o
. ==- 60 i * ) 9 9 Q Q o Q (* ) _ _ _ _ Qo
The net GWP reductions rate for the four post- 2 7 I( o i T o
: . 5 50 29 -9 < 50
combustion carbon capture  technologies T 4. o 2 I R |
. . . o i *
(absorption, adsorption, membrane separation, = 30
and calcium looping) are shown in Figure 2 and g 20 1o e |
. 10 ial lloni - CalL
range from 50 to 90 per cent overall. The figure . MEA MDEA Ammoniajflonici——[TSA lP/VSA Membrane |
0 1 1 1 1 1 | 1 1 1 1 1
also - shows  the subtypes of each capture FSEEEEEEP PP EEE PP PP EEEEOIPS SEPEET SEPPE SOOI
technology. Overall, the differences between S A IS SII SIS SIS NS IS I SIS I I ESESD TS FES SIS SIS LSS
(\oo &0 o.\o @o (&o vs\o .{@o @o \}oo (&o .{&o ‘@0 é,o?» \@(\ < \}0 0\00 @{\0 040 be’o‘{\ &0 o}o 6&0.@‘_0 -\oe' o%o .\@o o}o Y 6‘0 \fo° 4\)0 (@0 .0‘\?@ & S «,} & L ,\o‘\ & £ c‘?\ é\o & "(}} @ -\\@ @ e’\o @o
. . . . p- & <& 2 RS S K W& § ¥ o 5 o N\ o O & O @ & > & & @S S & € P S S
technologies and their subtypes are not significant. _@,(7“"&(}"’ ‘;}@" N "‘io"‘@ i“ e ;f TE ¥ @ TS T Qf i"‘@ & s f@oow*‘ *‘@o‘;@«@ S TEF L
6’0‘0 0&‘: (}}0 Q\@ @lp @tp (}}0
&
Reference
Figure 2: Compilation of net GWP reduction rates for four carbon capture technologies.
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Figure 3: GWP phase shift paths (red thick broken lines with arrow) of four CO2 capture techniques from global
perspective, life cycle perspective, technology perspective, and mechanism perspective.

Conclusion

Net GWP reductions for all four post-combustion technologies (absorption, adsorption, membrane separation, and calcium looping) are well below the typical 90% capture rate,
sometimes to 50%, due to life cycle shifts driven by material and energy demands outside the capture stage.
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