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Background Results

Life cycle impact assement of the production of the liquid hydrogen and Power-to-
liquid kerosene (based on Lower heating value) (multiple impact categories):

Normalized Impacts of Liquid hydrogen and Power-to-liquid
kerosene {grouped by impact category)
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Our Stu dy Figure 4: Comparison of the environmental Impacts of liquid hydrogen production from AEL with liquefaction

Conducts an environmental assessment and evaluate the potential life cycle impacts of of hydrogen for different electricity scenarios and PTL production using Fischer Tropsch process with CO,
the liquid hydrogen and Power-to-liquid kerosene production as a promising way for capture from Low temp sorbent based method using electricity from renewables and German grid (own plot)
sustainable liquid fuels and chemicals, which utilizes electricity from (wind onshore/PV)  gankey Diagram of Climate Change Impacts of liquid hydrogen production and

and German Grid mix to combine hydrogen production from electrolysis, direct air Power-to-liquid kerosene(based on the Lower heating value MJ/kg)
capture of CO,, and Fischer-Tropsch synthesis (see Figure 2)

« The LCA framework is guided by the ISO 14040/44 standard and is divided into four e P
iterative stages, namely goal and scope definition, life cycle inventory modelling, impact EJ:]%T)RU o

assessment, and interpretation as (see Figure 3) (Van der Giesen et al 2014)
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Figure 2: Schematic overview of fuel pathways used in our study (Well to Gate). Source: Own plot (0%) Hydrogen gas from | CO2 from direct

Methodological approach “
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* Model of the life cycle inventory (LCI) of the fuel supply pathways based on primary and
secondary data from ecoinvent 3.9.1. Foreground processes use renewable electricity PN
(wind onshore/PV) and German grid as their primary power source. ik

» Identification of the ‘'main hotspots that contribute the most to several impact categories
according to Environmental Footprint v.3.1.

» The Brightway framework along with its user interface, Activity Browser, is used to build
the LCI &LCIA. Ecoinvent v3.9.1 acts as the background database (Steubing et al —_—
2020) RERrogen iquefaction
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Goal and Scope Definition
Product system, system boundary, functional unit reason to carry out this study . . R . . . . .
— Figure 4: Sankey diagram of climate change impacts of liquid hydrogen and Power-to-Liquid kerosene
oal ©
; Environment assessment of Liquid hydrogen and Power-to-liquid kerosene fuel pathways illustrating energy input from market for electricity(German grid mix) to conversion to synthetic fuels
ope :

* Production of fuel (own p[ot)
« Functional unit : 1 MJ of liquid hydrogen and 1 M) of Power-to-liquid kerosene (based on

Lower heating value)

” Conclusions and Limitations
 Inventory Analysis ] nteroretation « The potential of environmental impact of liquid hydrogen and Power-to-liquid
Ao e e e Assessment of Outcomes and Findings kerosene from renewables and German grid mix electricity to reduce climate
¢ System boundaris - WelltoGate .+ Summarize the LCA results for production impact of transportation sector has been assessed.
ipresentatijensss of theidaia A C—— « The main contribution in most of the impact categories comes from the selected
e D + Discussions & Conclusions electricity source for the hydrogen production.

* This study is limited to the production phase of the fuels. The environmental
impacts during transportation and distribution of fuels is beyond the scope of the

The envirol i i ithi ined m b@ur‘wr_{ary StUdy . - - -

dons * when comparing both German grid and renewable energy sources, liquid hydrogen
'Fmpacmssessmem“"e‘h"d'E”"'“’”me“‘a'F°°‘F’”“t3-1°*MidDO‘”"mDaC‘ SRS consistently shows a lower environmental impact than Power-to-liquid kerosene in
or instance:
+ Global warming potential(GWP) 1
+ Acidification Potential (AP) aImOSt a” Categorles. .. . . e
+ Eutrophication potential (EP) * In future, the economic impacts should also be taken into account in addition to the

Figure 3: : Life cycle assessment Framework as per I1SO 14040/44 methodology (own plot) environmental impacts.
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