
Amin Nasiri Msc ME

Workshop on EU funding opportunities for CCU projects -
19 Sept 2019 in Brussels



Since 1906

Mission, vision & values

Founded in 1906 Leitat is a private & non profit technological center. It is 

recognised by the Catalan Government (TECNIO) and by the Spanish Ministry 

of Science and Innovation. 

Vision

Be an acknowledged technological 

partner in the management of 

innovative technologies, stimulating  

people’s creativity and talent.

Values

• Respect

• Overcoming

• Enthusiasm

Mission

Create and transfer economic, social 

and sustainable value to companies 

and entities, through research and 

technology processes.

Future
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Income (in million €)

Leitat in figures

77 Ongoing R&D European projects*  

154 Ongoing R&D National projects

365 Industrial contracts

2.900 Advanced Technological solutions

*We participate in European projects with
more than 550 partners from 58 countries
with a global budget of 361M €

STA**

R&D Projects

**STA, Advanced Technological Solutions
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Non competitive public funding

Activity

Impacts

>1500 customers
Customer loyalty > 90%

People (13 nationalities)

Education Gender

+40

Women 
(144)

50%

50%
Women 
(157)

Men 
(155)

14%

26%
60% PhDs 

(80)

Other (44)

Graduates (188)



Location
Applied research in Europe and South America

Spain

6 locations

Applied researchChile

2 locations Health & Biomedicine

Circular Economy

Energy + Engineering

Advanced Technological Solutions

Applied Chemistry & Materials



Business Units

Energy +
Engineering

Circular 
Economy

Applied 
Chemistry & 

Materials

INDUSTRIAL

& SOCIETAL

INNOVATION
Health &

Biomedicine

Advanced 
Technological 

Solutions

•Energy conversion & storage

•Electronics & communication

•Robotics

•Product development

• Nanomaterials

• Polymers & Coatings

• Lubs & Greases

• Detergency & cosmetics

• Water reuse & waste valorization

• Bioeconomy

• Pollutants Control
• Sustainability 

• Fire resistance
• Physical-mechanical properties
• PPE and construction notified body
• Analytical chemistry

• Preclinical studies

• Antibodies

• Drug discovery

• Diagnosis





Green Solvents as CO2 absorber materials 

ABSORBER

• Room 
temperature
• Pressure (1-8 bar)

REGENERATOR

•T < 150ºC
•Ambient pressure 
(1bar)

Flue gas

CO2 rich IL/DES IL/DES (free of CO2)

IL/DES
CO2 rich 
IL/DES

CO2 free gas CO2 for storage

CO2 capture

Synthesis and CO2 capture tests using different 
materials: 
• Using quaternary amines
• Using ionic liquids (IL)
• Using Deep Eutectic Solvents (DES)

CO2 conversion to value-added products

• Chemical conversion of CO2-to-carbamates and 
other value-added products

Valorization of products:
• As green solvents for electrolytes formulation:

Solar Cells

Supercapacitor
s

CO2 capture reactor available at LEITAT

Global scheme about CO2 capture process by using 
different materials
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Oxidation reactions Reduction reactions

Bioelectrochemical systems (BES)
• BES as a platform technology for bioelectrosynthesis

• BES as a platform technology for Power-to-gas 

BES are a versatile platform technology
that permit many different applications.

BES take advantage of microorganisms
capable of transfering and/or receiving
electrons from solid electrodes.

BES can generate electricity from waste
streams or consume electricity to drive
bioprocesses to produce chemicals.

Transformation of carbon dioxide (CO2) into Biomethane (CH4)

Targeted Biomethane
CH4 = > 95 %
CO2 = << 1 %

H2S = << 2500ppm
H2 + others = < 5%

Orden ITC/3126/2005

(CH4) = > 95%

CO = < 2%

H2 = <5% …



Membrane based CO2 capture technology

MOF
(Metal Organic Framework)

Membrane CO2 capture process

Addition of MOF 
to the membrane

Mixed Matrix Membranes

Membrane module



Strategies for improving gas-liquid mass transfer and CO2 solubilization:

✓Trickle-bed reactor with advanced packing materials.

• Advanced packing materials with improved surface and sorption 
characteristics.

• Promote wetting and adhesion to form microbial biofilms.

✓Improved CO2 fixation by carbonic anhydrase.

• Improvement of CA properties by enzyme engineering

Fermentation Technology



Aerobic fermentative process to biologically transform CO2 into added-value 
chemicals and plastics:

• Selection of chemolithoautotrophic microorganism with capability to utilize CO, CO2,
and H2 as an energy source.

• Improvement and acclimatization of microbial Cell factories in the fermentative
conditions.

• Testing versatility of MCFs with different synthetic and industrial off-gases.

• Downstream and validation of the
obtained products

Fermentation Technology



Smart Green Gas: Biogas production using bioelectrochemical electrolysis cell into an
anaerobic reactor with waste water form urban and agriculture waste.
Spanish project CIEN 2015-2017

Power2Biomethane: aims to develop a bioelectrochemical system to produce biomethane
form the energy surplus form renewable energy and CO2 gas rich
Spanish project Retos Colaboración2016-2019

BIOCON-CO2: aims to develop and validate in industrially relevant environment a flexible
strategy to biologically transform CO2 into added-value chemicals and plastics. BES groups will
participate in improving the production of alcohols from CO2 by electrofermentation approach.
EU project Horizon2020-BIOTEC-05 2018-2021

BIOCONSEPT: aims at the demonstration of the technical and economic feasibility of white
biotech processes that convert 2nd generation biomass into valuable bi-functional platform
chemicals (e.g. short and medium chain length di-acids) for bioplastics. EU FP7-KBBE-2011.3.4-
02 project.

GENESIS: develops and upscales IPOSS (polyPOSSimide hybrid organic-inorganic) and MOF
(Metal-organic framework) membrane systems for CO2 capture and demonstrate their
performance, durability and reliability in industrial environments. EU project H2020 –NMBP-20-
2017.

LEITAT related projects



High performance MOF and IPOSS enhanced 

membrane systems as next generation CO2 

capture technologies

H2020-NMBP20 – 2017 High-performance materials for 

optimizing carbon dioxide capture

Innovation Action, TRL 5-6

Total budget: €9.5 million, 

Funding from European Commission: €8 million.

Duration: 48 Months

Starting date Jan of 2018

No. Partner Type Country

1 (Crdntr) LEITAT RTD ES

2 TUDELFT UNI NL

3 SINTEF RTD NO

4 UTWENTE UNI NL

5 ECN RTD NL

6 ICN2 RTD ES

7 EPFL RTD CH

8 MOFTECH SME UK

9 FunzioNano SME NO

10 CTI SME FR

11 ORELIS SME FR

12 YODFAT SME IL

13 CEMEX LE LV

14 ARCELOR LE BE

15 CNT SME UK

GENESIS



GENESIS

Membrane based CO2 capture technology

MOF 
membrane

IPOSS 
membrane

The nanostructured Metal Organic Framework (MOF) and Polyhedral Oligomeric Silsesquioxane (POSS) 
materials are tailored to enhance membrane selectivity and permeability

Membranes offer a viable energy-saving alternative approach for CO2 capture due to their versatility, reliability, scalability, energy 
efficiency, and already widely used in various gas and liquid separation processes

Nanomaterial                              Membrane Module                                         CO2 capture validation

MOF

POSS

Source: http://www.co2crc.com.au/



BIOCON-CO2

No. Partner Type Country

1 (Crdntr) LEITAT RTD ES

2 ARCELORMITTAL LE BE

3 ARKEMA LE FR

4 FRAUNHOFER RTO DE

5 NTUA UNI GR

6 PTECH SME NL

7 AVT.BioVT UNI DE

8 WFBR RT NL

9 ARTTIC SME FR

10 AquaTT SME IE

11 NUTRITION SCIENCES SME BE

12 Nesher LE IL

13 UAB UNI ES

14 BBEU SME BE

15 RUG UNI NL

16 TECNALIA RTO ES

17 LABORELEC RTD BE

18 DAN*NA SME ES

✓ Title: BIOtechnological processes based on microbial platforms for the
CONversion of CO2 from ironsteel industry into commodities for chemicals and
plastics
✓Call: H2020-NMBP-BIO-2017 (RIA)
✓ Topic: BIOTEC-05-17 (Microbial platforms for CO2-reuse processes in the low carbon
economy)
✓ Duration: M1 (January 2018) - M48 (December 2021)
✓ Total Budget: 6.999.886,25 €
✓ Nr of partners: 18



BIOCON-CO2

• Metabolic engineering to produce high
value chemicals using CO2 as substrate

LEITAT’s expertise:

• Trickle bed reactor (TBR) engineering to
increase CO2 solubility

• Development and optimization of
downstream process for product recovery

• Use of wild type/engineered enzyme to
increase CO2 solubility



Topic of Interest

LC-FNR-13-2020 -Bio-based industries leading the way in turning carbon dioxide 
emissions into chemicals

NZE-5-2020 Low carbon industrial production using CCUS

NZE-6-2020 Geological Storage Pilots

RES-26-2020 Development of next generation renewable fuel technologies from CO2 and 
renewable energy (Power and Energy to Renewable Fuels)

RES-27-2020 Demonstration of advanced biofuels production from aquatic biomass








