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UAE CO2 Emissions
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Projected CO2 Emissions Abu Dhabi
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Source: WWF, United Arab Emirates

Projected CO2 emissions Abu Dhabi

• UAE has one of the highest per capita CO2 emissions in the world
• This emissions are bound to increase due to expected economic development
• Development of CO2 Capture and Utilization Technologies will encourage the

deployment CCS.
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Abu Dhabi CCUS: Future Potential
• CO2 as an EOR agent has been endorsed:

- Success of the ESI CCS Project and Rumaitha / Bab Injection are key to future development.

• Changing landscape in Abu Dhabi with potential CO2 targets for field testing and development:

- CO2 capture linked to ADNOC field demand and performance;

• Whilst preliminary, the EAA CCS Value Proposition study forecast a growing CO2 demand in the next 25-30

years, based on ADNOC estimations.
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Commercial CCS Global Facilities

Source: GCCSI Report , 2020
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Abu Dhabi CCUS: Value Drivers
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Al Reyadah – ESI Project Milestone
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• April 2010: FEED completed for the proposed ESI CO2 capture facilities 

and pipeline.

• Nov 2011: Successfully completed CO2 pilot injection project at Rumaitha 

field.

• Jan 2012: Abu Dhabi’s 1st CCUS project based at ESI factory was

announced.

• Nov 2013: Awarded to Dodsal Group with a EPC contract to build the CO2 

compression & dehydration facilities including a 43 km pipeline.

• Jul 2014: Construction of the facilities and pipeline commenced.

• Nov 2014: Formally unveiled Al Reyadah “Abu Dhabi Carbon Capture 

Company”, middle east first specialized company focused on exploring and 

developing commercial scale projects for CCUS.

• Nov 2016: Al Reyadah launch, 1st CO2 at ADNOC fields.
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CO2 from Emirates Steel (ESI)
• CO2 is generated through the Process of Direct Reduced Iron (DRI)

• Methane Gas is reformed to a H2 & CO Syn Gas

• Iron Ore (Fe2O3) is reduced to Iron (Fe) in reactors – producing CO2 and H2O waste

• CO2 is removed via a traditional MEAAmine Absorption System

• CO2 rich waste stream (>99% dry) is available for the CCS Project

Fe2O3 + 3H2 → 2Fe + 3H2O

Fe2O3 + 3CO → 2Fe + 3CO2
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RICH Center
Vision

To become a world-leading center of excellence in the use of combined modeling-
experimental approaches for research and development of novel materials and technologies 
for CO2 capture and utilization as well as H2 production, storage and distribution.

Mission

To carry out state-of-the-art research and innovation, generate intellectual property, pursue 
knowledge exchange and education in carbon dioxide and hydrogen, in order to contribute to 
deploying clean energy and added-value products, diversifying the economy of the UAE and 
educating future generations.

We intend to be central point for research, development, technology transfer and 
awareness in CO2 and H2 in the UAE and the Middle East, irradiating this expertise to the 
rest of the world, by fostering innovation and multidisciplinary collaborations and 
knowledge exchange, while serving the Country and the world in the Mission Innovation 
challenges, addressing industrial needs, educating highly skilled scientists and engineers, and 
aiding the society in the search for clean energy and sustainable products.

H
H
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RICH center themes’ objectives
Theme 1: CO2 capture

To develop novel materials and processes highly efficient for CO2 

removal and less energy intensive in comparison to state-of-the-
art CCS technologies. The developed processes and technologies 
will be tailored for the final targeted application and use of the 
captured CO2 such as CO2 conversion/uses and Enhanced Oil 
Recovery (EOR)

Theme 2: CO utilization2

To advance in the development of novel materials and processes 
that allow converting CO2 into CO2-neutral valuable products

Theme 3: Hydrogen production, storage and distribution

To establish the scientific fundamentals underlying technologies 
that will allow the use of H2 as an energy carrier in a low-carbon-
footprint economy.

Theme 4: Outreach, exploitation and dissemination

T4 is focused on education and training, spreading excellence, 
exploiting results and disseminating knowledge at different levels, 
in close collaboration with the MoE, the local and international

2CO capture
2H production, storage

distribution

2CO utilization

Industrial

partners

companies and the organizations supporting the center
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Center themes and projects focus

P1.1 Novel materials for 

CO2 capture

P2.2 Machine learning 

approach for novel 

materials development

P1.2Advanced CO2  

capture processes 

evaluation and 

integration

P2.3 Direct use of CO2: 

from waste to materials

P3.2Ammonia as a  

carbon-less fuel using 

hydrogen

P3.1 Materials and 

Systems for H2 

production and storage

P2.1 Solar-driven conversion 

of CO2 into fuels and high 

added value materials.

P3.3 Integrated 

approach for strategic 

planning of H2/CO2 

networks

Theme 4: Outreach activities, exploitation and dissemination 

Prof.Ali Almansoori

Theme 1: CO2 capture

Prof. M. Abu Zahra
Theme 2: CO2 utilization 

Prof. L.F. Vega

Theme 3: H2 production, storage

& distribution 

Prof. D. Kyritsis

S. Vice President of 
Research (KU)

Research and Innovation Center on CO2 and H2 (RICH)

(DIRECTOR: Prof. L. Vega)

Steering Committee  
(Advisory Board)

Consortium Members 
and Collaborators

Team

14 KU faculty

4 senior researcher

3 graduate students 

allocated to the center 

Additional graduate 

students, visitors and 

postdocs

KU Collaborators

CeCaS  

GRC 

CMAT

Initial budget:

5,512,500 AED ($1.5M)
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Theme 1: CO2 capture
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Overall objective

To develop novel materials and processes for CO2 capture and separation. These new materials and 

processes are expected to be highly efficient for CO2 removal and less energy intensive in comparison to 

state-of-the-art carbon capture technologies

Specific objectives

• Develop highly efficient novel solid sorbent and advanced liquid solvents for CO2 capture

• Develop and evaluate advanced CO2 capture processes

• Increase the visibility of KU as a major player in the research domain in the field of low-carbon 

energy systems.

• Support the deployment of CO2 capture technologies in the UAE and the UAE’s involvement in the MI

and other international collaboration such as CSLF

Supporters and Collaborators

MoE, MoCC, EU-GCC Clean Energy Technology Network, Catalonia Institute for Energy Research, CSIRO-

Australia, I2CNER, RTI International, U Texas A&M, Johns Hopkins University, Imperial College of London, 

Aveiro University.

Industry: ADNOC, Masdar clean energy company, ATD/CPS, DEWA, ADWEA, Emirates Steel

KU: Membranes and advanced water technologies center, Center for Catalyst and Separation (CeCaS) and 

the Gas Research Center
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Theme 2: CO2 utilization
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Overall objective

To advance in the development of novel materials and processes that allow converting CO2 into CO2-neutral

valuable products.

Specific objectives

• Develop new, highly efficient catalysts for CO2 photocatalytic and thermochemical conversion, assisted 

by solar energy

• Produce added-value materials from waste reacting with CO2.

• Determine an integrated approach for CO2 capture-CO2 utilization depending on the sources and final 

application

• Help the local economy to reduce their carbon-footprint and develop new products

• Use computational modeling and machine learning as an enabling tool for searching new materials for

these applications.

Supporters and Collaborators

IREC, VITO, TNO, Aveiro University, University of Texas A&M, EU-GCC network

Industry: Emirates Steel, Mubadala, ADNOC, Air Liquide
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Theme 3: Hydrogen production, storage and distribution
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Overall objective

To establish the scientific fundamentals underlying technologies that will allow the use of H2 as an 

energy carrier in a low-carbon-footprint economy.

Specific objectives

• Establish the materials and processes for economically sustainable H2 production and

separation from carbonaceous and non-carbonaceous sources with minimal or zero CO2 emissions.

• Establish the materials and processes for high-capacity, reliable-availability H2 storage 

including storage in porous media as well as evaluation of easily storable hydrogen carriers

(e.g. ammonia).

• Determine an integrated framework for strategic planning and modeling of combined H2/CO2

networks

Supporters and Collaborators

Institute of Energy Economics, Japan (IEEJ), European Hydrogen Association, EU-GCC Clean Energy

Technology Network, Catalonia Institute for Energy Research, CSIRO-Australia.

Industry: Mitsubishi, Air Liquide, Emirates Steel, ATD/CPS (an Abu-Dhabi-based gas turbine 

developer) and Masdar Clean Energy
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Theme 4: Outreach, exploitation and dissemination
Overall objective

To foster outreach and educational activities aiming at accomplishing the goals of the center,

serving KU, the country and the world.

Specific objectives

• Spread the information regarding the existence and functioning of the RICH Center, both,

regionally as well as internationally.

• Promote and foster academic-industry partnership by engagement and interaction with relevant 

industries present in the region by matching the Research Center’s expertise, experience and 

innovations to the requirement of the industry.

• Train highly skilled scientist and engineers to lead novel materials and clean energy

development.

• Increase the research reputation and international visibility of KU

• Raise funding and additional support to the center by organizing workshops technical days and

devoted courses.

• Serve the governmental agencies in the UAE in terms of Paris Mission Innovation and other 

commitments.

• Educate the community and society in clean energy, sustainability and hydrogen economy. 15
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