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Hydrogen Production

. GHG
Terminology | Technology | Feedstock ;
footprint
White Natural Natural N/A
Electrolysis Renewable Minimal
energy
Electrolysis Nuclear Minimal
Yellow Electrolysis Mixed grid Medium
energy
Gasification
+ CCUS Natural gas Low
Turquoise Pyrolysis Natural gas Solid carbon

thermochemical

thermochemical

thermochemical

Natural gas

Brown coal
(lignite)

Black coal

Medium-high

High

High

FOSSIL RESOURCES

Low-cost, large-
scale hydrogen
production with
CCus

New options include
byproduct
production, such as
solid carbon

Coal
Gasification
With CCUS

Natural Gas
Conversion
with CCUS

BIOMASS/WASTE

Options include
biogas reforming
and fermentation of
waste streams
Byproduct benefits
include clean water,
electricity, and
chemicals

Biomass
Conversion
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H,O SPLITTING

Electrolyzes can be
grid-tied, or directly
coupled with
renewables

New direct water-
spitting technologies
offer longer-term
options
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H2 from Biomass/Biogas

Off gas

Biomass is an abundant domestic resource

Ml Biomass/Biogas "recycles" carbon dioxide

Waste to energy

Electricity
consumer

CH, is 28 times Global warming potential than




Hydrogen for decarbonization entec!
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The benefits of using Hydrogen for decarbonization ﬁl Jﬁtemmm
L. . Resigential heating
* Decarbonizing Heavy Industries heating S
Distributed applications Centralised applications

* Flexibility in Energy Systems

* Potential for Large-Scale Decarbonization

e Versatility in Applications

* Potential for Carbon Capture and Utilization
e Support for Net-Zero Goals

H.: Enabling affordable, reliable, clean, and secure energy across sectors

Source: IRENA (2022e).
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Low Carbon H2 production enTec
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Source: Decarbonising Europe’s hydrogen production with biohydrogen, European Biogas Association

(2023)

Bareil, K., et al., Applied Energy (2019)

Towards hydrogen definitions based on their emissions intensity, IEA (2023)
https://re24.energy/blog-low-carbon-hydrogen-standards-a-comprehensive-lookout/
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