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Provide a sustainable alternative to the fossil-based,
energy-intensive  production of fuels and base
chemicals. The required energy will be provided by
sunlight, the raw materials will be molecules abundantly
available in the atmosphere: water, carbon dioxide,
oxygen and nitrogen.
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<X Sun Background

m Aim at developing:

m A consolidated vision based on a well-defined unifying goal thoroughly

CSA to prepare
justified in terms of S&T advances and of its targeted impact on economy and —

society .F .1 | p

A strategic research roadmap Science | ﬁ
Technology

Education [ ]

A governance structure
Industry commitment and support

Approach to education and RRI (gender aspects, social and ethical CSA budget
aspects, legal implications, ...)
eM YALT LT AZ

over 1 year
Consultations with research communities from different disciplines 03-2019 to 022020

m Activities of Preparatory Actions:

Build Support by Stakeholders (including Industry) .
Community

Society
Interaction with / outreach to citizens Lobbying

Interaction with MS and national initiatives

Joint dissemination event
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Goal 1¢ SOLAR FUELS
(e.q., hydrogen, ethanol)

Goal 2¢ SOLAR CHEMICALS CIRCULAR ECONOMY . —

(e.g., Nfertilizers, commodity =N~
chemicals, biodegradable plastic
substitutes) SUNRISE IS INSTRUMENTAL
_ _ TO IMPLEMENT
Goal 3¢ Removing and recyclingQ A CIRCULAR ECONOMY

FROM THE ATMOSPHERE
60dZAf RAY3I YIFUGSNRARFE & &F NOATAOA
(long term, 2050) 5



Sustainable Efficient Catalytic Advanced
Power Generation Conversion Products
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Electrochemical conversion with renewable power
- electricity from wind and solar, energy storage by lasgale eIectroTyS|s

~— Photocathode

Integrated Photoelectrocatalyticdevices

b demonstration plants belng built (POVV‘HD hydrogen Powe'to 93-3) ' .i'/’Psu i;ml dlrect conversion of Sunlight into chemical energy
- catalysts: replace rare elements g b ‘!'ﬁ(w challenge findbetter light absorbers and
}?;;f B N % o ' catalystse.g. by higkperformance
, S T computin
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Biologicaland . ¥
Biohybridapproaches R d )

- direct conversion of sunlight into chemical energy
- photosynthetic microalgae and cyanobacteria for living cell factories
- chemical engineering questionsiembraneg. X

Three technical approaches in synergy
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Present TRLs
Goal 2 Goal 3 CO:
Approach Goal 1 Fuels Chemicals removal
Electrochemical conversion with renewable power
fuels and commodity chemicals from CO», H,O, O;, and N 3-8 2-4 0-3
Direct conversion via photoelectrochemical systems
fuels and chemicals from CO,, ... N, and direct solar energy 2-4 0-3 0-3
Direct conversion via biological and biohybrid systems
unconventional methodology for photochemical conversion of atmos- -4 0-3 0-3

pheric CO; with high yields




A Ethanol (ton/ha.yr)
A Ammonia (ton/ha.yr)
A CO, (ton/ha.yr)

From lab devices to hectare scale pilc
plants in 2030
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Thermal catalysis

ENERGYX

Demonstrators

0 Carbonneutral aviation
fuels (kerosene)

U Decentralized fertilizers
(ammonia and urea)

Fuel cells ‘1 |

WWW.energyx.eu
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Battery-, fuel cell- or combustion-powered transportation Chemicals and materials


http://www.energy-x.eu/
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Aug 2019 . merging at the end of CSA announced
End of Sept 2019: SUNRISE and Enedjyoadmaps available to supporters
End of 2019 . @ common manifesto including science and governance

February 2020 : establishment of a common S&T implementation plan

iInventory of human capital, facilities and infrastructures,
big companies and SMEs, financial resources

- urrise  + =erov) [H SUN-ERGY

SUN-ERGY : 30 partners from 14 countrissmore than 300 supporters
from academia and industry (about 50 companies so far)
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X Sun Why you?

- Help us achieve alarge-scale
Initiative

- Contribute to Iits
Implementation

- Become a supporter

www.sunriseaction.eu www.energy-x.eu
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