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2. Conclusiones de la exposicidn anterior

TRANSICION HACIA ABATIMIENTO CARBONO MEDIANTE RENOVABLES
AFECTA DIFERENTES SECTORES
DIVERSIFICACION MIX ENERGETICO

GENERACION HIDROGENO VERDE NO MARGINAL
ELECTRIFICACION DIRECTA RED POCO EFICIENTE, PERO MITIGA SAIFI/SAIDI
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3. FINALIDAD DEL HIDROGENO
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4. CLASIFICACION POR ORIGEN

TerminologL Technology Feedstock/
u W= | l Electricity source

r

Wind | Solar | Hydro

I Green Hydrogen = Geothermal | Tidal
a =4
Purple/Pink Hydrogen Electrolysis Nuclear

PRODUCTION
VIA ELECTRICITY

Mixed-origin grid energy

Natural gas reforming + CCUS

Blue Hydroge
ve Hydrogen Gasification + CCUS Natural gas | coal
. Turquoise Hydrogen Pyrolysis
Natural gas
Grey Hyd Natural gas reforming

SEGUN EMISIONES

Brown Hydrogen Brown coal (lignite)

PRODUCTION VIA
FOSSIL FUELS

Gasification

Black Hydrogen Black coal

GHG
footprint*

Minimal

Medium

Low

Solid carbon
(by-product)

Medium

High
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World Energy Council. National Hydrogen Strategies. 2021. Available online: https://www.worldenergy.org/assets/downloads/ Working_Paper_-_ National_Hydrogen_Strategies - September_2021.pdf
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5. PRODUCCION HIDROGENO
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5. PRODUCCION HIDROGENO
Water
Starting Hydrocarbons
material - Natural gas |Carbon
g [T TELE
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Electrolytic processes Thermochemical processes Photolytic processes
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Energy electrolysis — e —+| | Prote.
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Main products H, Cl,, NaOH H, H, H, H H, 0,
Minor products 0, H, co O, CO, 0,0 H, 0,

Source: Power-to-X Conversion Technologies, Friedrich Wilhelm Speckmann, Kai Peter Birke, (2019), Modern Battery Engineering a Comprehensive Introduction, Chap 11, World Scientific Publishing
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6. PROCESOS SEGUN SUBPRODUCTO

DIRECT ELECTRIFICATION or HEATING

ADDED TO NG

METHANE

AMMONIA
RENEWABLES
KEROSENE
METHANOL
DIESEL

DYMETIL ETHER

EXPORT SYNGAS

11



7. CLASIFICACION POR APLICACIONES

Category

Power-to-Hydrogen

Hydrogen-to-Power

Hydrogen-to-Gas

Hydrogen-to-Fuel

Hydrogen-to-
Industry

Hydrogen-to-Heat

Hydrogen-to-
Chemicals

Zaher Chehade, Christine Mansilla, Paul Lucchese, Samantha Hilliard, Joris Proost, Review and analysis of demonstration projects on power-to-X pathways in the world, International Journal of Hydrogen Energy, Volume 44, Issue 51, 2019, Pages 27637-27655, ISSN 360-3199

Acronym Definition
H Hydrogen production (and storage when requested) from low-carbon
2 PtH S . :
electricity either from the grid or off-grid.
* Htp Supply of electricity to the grid from hydrogen with a fuel cell or a gas
turbine
- HtG-H2 | Hydrogen injection in natural gas grid
|‘| HIG-M synthetic methane injection in natural gas grid, synthetic methane is
obtained from Hydrogen from PtH through methanation processes
HtF-H2 | Hydrogen in a vehicle to be injected in a fuel cell
Hydrogen for liquid synfuel applications: liquid biofuels, synthetic liquid
U fuels, methanol
Hydrogen for mobility through gas fuels (Hythane®, biogas, synthetic
HtF-G
methane)
Htl Hydrogen from PtH and for industrial applications (e.g. Refinery)
HtO. Hydrogen-to-heat via H2-fired boilers; Hydrogen-to-heat and power via
CHPs (fuel cells, turbine etc.)
Other pathways to industrial chemical intermediates from hydrogen which
we may want to include explicitly:
1. H2tomethanol to C2, C3 olefins
HtCh H2 to syngas to C2, C3 olefins

2.

3. Methanol/syngas to >C1 hydrocarbons and >C1 alcohols

4. H2 to ammonia and formic acid (which could also be used as
alternative renewable energy storage)

&

UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

12



UNIVERSITAT POLITECNICA
DE CATALUNYA
BARCELONATECH

LA FINALIDAD DEL HIDROGENO VA A DETERMINAR SU PROCESO DE
PRODUCCION

EL ORIGEN DE LA ENERGIA EMPLEADA VA A DETERMINAR SU INTENSIDAD DE
EMISIONES

LA PRODUCCION NO SE VA A LIMITAR SOLO A HIDROGENO, TAMBIEN
COMBUSTIBLES

EL SECTOR DEL TRANSPORTE MARITIMO VA A SER UN GRAN DEMANDANTE
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