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R&D Priorities in Hydrogen
technologies and singular projects

Marta Marono

Coordinator of Hydrogen Technologies
Research Area

CIEMAT
Contact: marta.marono@ciemat.es
:_E' GGGGG RNO STERIO Cmt
ST DF rsparia CIENCIA, INNOVACI® Carere, de kvl
a = Y UNIVERSIDADES

ASOCIACION ESPANOLA E
DEL HIDROGENO



Ciemal

= %;‘ GOBIERNO MINISTERIO

= Centro de Investigaciones.
1 T DEESPARA DE CIENCIA, INNOVACION ¢ c:ic:. Medioambientales
a a2 Y UNIVERSIDADES ¥ Tecnologi

MADRID SORIA ALMERIA TRWILLO BARCELONA SORIA
MONCLOA CEDER PSA ETA cisoT CIEDA

006

Headquarters: Madrid
Av Complutense, 40
28040 Madrid www.ciemat.es

& <00l /@Eoo \EH,

CDTI-NEDO online Joint Workshop on Hydrogen Technology eemreepr—



M Ph Doctors

CDTI-NEDO online Joint Workshop on Hydrogen Technology

Technology development

Applied
research

Basic
research

Projects with

companies National projects

International
projects

=~ COTl

@EDO AcH,

@CDTloficial

Demonstration

Ciemal
Centro de Investigaciones

Energéticas, Medioambientales
y Tecnolégicas

MINISTERIO
DE CIENCIA, INNOVACION
Y UNIVERSIDADES

.

BASIC RESEARCH

APPLIED RESEARCH

- -y

2 TECHN. DEVELOPMENT h
DEMO AND TESTING

— <7 a _ B
SERVICES 7
—
“%.-
- . "

R&D Services
o

/
‘A o o

= Sector publico estatal
= UJnién Europea

= Empresas

= Otros Organismos

= Sector publico
autonémico y local




b - |

o

VISION

HYDROGEN TECHNOLOGIES RESEARCH AREA

Ciemal
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CIEMAT as a centre of reference for hydrogen technologies research, from production to final use,
fostering the pathway to the full deployment of hydrogen technologies

SOME PRIORITIES AND PROJECTS

@Advance the technology readiness
of the production of solar H2 and
renewable fuels

@elncrease of efficiency in H2
by

production electrolysis and

development of reversible systems

@@ Improvements on cell/stacks and
electronics for cost reduction and
life time increase

@ Improve

Hydrogen technologies

safe  sustainability
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rom renewables (wind/solar);

Renewable » * Electrolysisand renewables
energy integration
generation * Solar H2 (Thermochemical)

From hiomass/wastes:

Biomass/

wastes » .
* Low-carbon H2 production

TOGETHER

* Hydrogen storage and
distribution:
conditioning, upgrading,
new materials, etc

* Fuel Cells (PEM, SOFC)
Stationary and Portable
applications

* Sustainability, life cycle analysis, modelling, sociotechnical analysis

» Safety, standardization, recycling

CDTI-NEDO online Joint Workshop on Hydrogen Technology

@CDTloficial

@EDO \EH,

. - ¥ GoBiERNO MINSTERIO
OWRES Deeowia  DECENCAWNOWOON il imbiow,
L) - Y UNIVERSIDADES ¥ Toonoageas.



& .. HYDROSOL-Beyond (Gt

Thermochemical HYDROgen production in a SOLar structured
reactor: facing the challenges and beyond

Contact: alfonso.vidal@ciemat.es

CHALLENGES

* Scaling-up the HYDROSOL reactor design while advancing the state-of-
the-art (redox materials, monolithic honeycomb fabrication and
functionalization) for optimum products yield.

* Design the overall chemical process, covering reactants and products
conditioning, heat exchange/recovery, use of excess/waste heat,
storage, monitoring and control.

* Improvement of the stability, cyclability and performance of the redox
materials and redox structures (1000 cycles or 5000 hours of operation)

* Operate the plant and demonstrate hydrogen production (at levels > 7
Nm3/day)

* Storage on site : purified hydrogen is stored at 20 bar
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Reduccion del éxido:

MO (s} +Ete‘rmi.:al:oncel\vtﬂda > MOI-E\ + EJZ 02 (Tl}
Oxido Oxido
regenerado reducido
Generacidn de hidrégeno: =

MO, 55 + 6 Hy0 > MO,y +8H, (T2)

H,; H,0 vapor
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TOGETHER (

Trigeneration with Geotermal, Hydrogen and TUGSTHEQ

Renewable Energy PEMFC 5 kW
CHALLENGES Contact: tomas.gonzalez@ciemat.es

 Improvement of energy efficiency in climatization, sanitary hot
water generation and electric power, designing a Energy
Management System (EMS)

* Self-standing system combining renewable energies and Hydrogen

Integration of cool and heat co-generation systems

Almac. térmico

Pila de
combustible

—

P - Agua
C istema de gestién y control (EMS)(_ Calor

Electrolizador

Consumo Consumo Consumo
eléctrico térmico hidrégeno
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Improved Fuel cells with advanced membrane-electrode { AOJECT \
assembly for portable applications - o

Contact: antonio.mchaparro@ciemat.es

CHALLENGES

* Improvement of cells and stack design and performance

 Improvement of fuel cell electronics for their use in
portable applications

Current Objective 2024
I
15€/W se/W
EX A 2000, 5000
25 W-kg?, 30 W-dm3 50 W-kg, 70 W-dm"?
Energydensity TR 300 W-h-cm”

Reliability (mean time between oo} 5000 h

failures)
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Japan - Spain collaboration
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ONCERT.e JAPAN
nnecting and Coordinating
European Research and Technology Development with Japan

SUStainability development and cost-reduction of hybrid renewable G .
energies powered Hydrogen stations by risk-based multidisciplinary Sustainable Hydrogen Technology as
Affordable and Clean Energy
approaches

Contact: marta.marono@ciemat.es

CHALLENGES

Promote the transnational mobility between > To integrate safety in the sustainability
European and Japanese researchers of H2 technologies

OBIJECTIVES

- Develop a high-quality research network on ¥/ UNDESTANDING RISKS

infrastructures and resources « PREVENTING RISKS

- Exchange best practices and lessons and + DESIGN OPERATING STRATEGIES

compare data
v INCREASING PUBLIC ACCEPTANCE

- Create new knowledge that can be tailored in
different countries, and contribute to research- v/ ECONOMIC SUSTAINABILITY

based policy-making
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JAPAN SPAIN POLAND TURKEY NORWAY
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THANK YOU FOR THE ATTENTION!

Questions?

Contact: Marta Marofo (marta.marono@ciemat.es)
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