
PTECO2ˈs 

Perspectives of the Spanish CCU 

Industry

Luis Díaz Fernández

President

PTECO2

The Spanish CO2 Technology Platform

EU Industry Days 2021



Index

⚫ Current situation in Spain

⚫ What’s coming next?

⚫ Main CCU initiatives in Spain: facilities & research centres

⚫ The Spanish CO2 Technology Platform, PTECO2

2



3

IEA 

Total CO2 emissions 

from fuel combustion,

October 2019 

Official website

EUROSTAT

Greenhouse gas 

emission statistics

June 2019

⚫ Global CO2 emissions (OECD members and non-member countries and the aggregate of global emissions):

⚫ EU Greenhouse gas emissions by countries (including international aviation and indirect CO2, excluding
LULUCF) in 2017:

1) Current situation in Spain: GHG emissions

EU-28

España

Just 1 % 
of those 

emissions are 
for utilisation



Diagnóstico de situación (2/2)
OECD/IEA 20 years of carbon capture and 

storage. Accelerating future deployment. 

2016
Global CCS Institute. CCS Readiness Index. 

2018

Spain

CCU deployment
has not technological barriers in Spain, 

but political and commercial

The Spanish Industry is ready for CCU & CCS!
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1) Current situation in Spain: Diagnosis
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•Big initiatives
with project
pilots

•Spanish
economical
crisis started

2006-
2011

2011-
2014

2014-
2020

•Reduced
funding
•The end of 
big projects

•Trend to R&D 

again with a 

worldwide portfolio 
initiatives (new 
absorbents, 

CO2 uses…)

Main achievements, 2006-2020:

⚫ One of the first countries to launch a pilot plant which develops the concept of “negative emissions”

⚫ Application of carbonation and calcination as one of the 2nd generation CCUS technologies to most take 
into account

⚫ COMET: The first study to analyze the techno-economic feasibility of integrating CO2 transport and 
storage infrastructures in the West Mediterranean area, Spain, Portugal and Morocco.

⚫ Hontomin: one of the first facilities to use low-cost prospective mining techniques.  

⚫ Boosting uses of CO2: direct uses; chemical/energy applications; biological applications 

1) Current situation in Spain: 
CCUS Evolution & Achievements



Carbon Capture Utilisation Storage

Calcium looping (CaL) CO2 Mineralization Technologies New tools and applications 
of Geophysical Exploration
Methods

Chemical looping (CLC) Fertilizer Production Drilling and Injection
Technologies

Methanol Blending in gasoline
and other fuels

Risk assessment of 
CO2 storage projects

Production of Polymers

Solar fuels
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The Alliance for Energy Investigation and Innovation (ALINNE) is an important Spanish 

public-private agreement that was created in 2011 with the goal of strengthening Spain’s international 

leadership in energy innovation. The initiative was promoted by the Spanish Science and Technology

Ministry. ALINNE has finished two exercises and it is now starting a new one:

A. Analysis of the potential development of energy technologies in Spain (2015, 2017)

B. Priority Technology Initiatives (PTI):

1) Current situation in Spain: 
Priority Technology Initiatives



2) Whatˈs coming next?

⚫ Spain has recently approved its “Long-term Decarbonization

Strategy. 2050”, contemplating a time horizon in line with the European Commission’s

2050 Energy Roadmap.

⚫ The path established will reduce Greenhouse gas emissions by 90 % in 2050, always

compared to 1990.
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“There will be emissions in the final processes that will be difficult 

to eliminate, so CCUS could also play a role in this sector.”

Spanish Ministry. Long-term Decarbonitzation Strategy. November, 2020

MODERNIZATION AND 

PROMOTION OF THE 

INDUSTRIAL SECTOR



2) Whatˈs coming next?

Challenges and good news in Spain

⚫ Main challenges:

⚫ The 'polluter pays’ principle vs an insufficient cost of CO2: It is still cheaper

to pay than a real CCU implementation

⚫ Legal barriers: Spain was the first European country to transpose the

Directive 2009/31/CE into the Spanish Law 40/2010, but the development

of regulation was stopped there

⚫ Public acceptance barriers vs local successfull projects
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⚫ Good news:

⚫ The “Long-term Decarbonization Strategy. 2050”

⚫ "Roadmap of the Spanish cement industry

to achieve climate neutrality in 2050“

includes CCU & CCS

⚫ More opportunities of funding for R & D

⚫ More upcoming industrial projects and…

⚫ … we are still here, The Spanish CO2 Technology Platform



CIUDAD DE LA ENERGÍA FOUNDATION, CIUDEN
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⚫ The Foundation was established in 2006, under the authority of the 
Government of Spain, to implement R&D&I energy and environment 
programmes, and contribute to the economic development in El Bierzo region

⚫ It is run by a board of governors with the participation of the ministries related 
to Energy, Science and Environment. CIUDEN has 3 facilities:

Hontomín, Geological Storage 

Tech. Development Plant of CO2

One injection well and a monitoring well,

1580m. Both deep wells are fully 

instrumented and further Monitoring

capacities include a Shallower

Hydrogeological monitoring network, 

and a set of tools in surface, as 30

Microseismic stations. 

Cubillos, capture pilot plant

30 MWth Circulating Fluidized Bed (CFB)

boiler using local anthracite and different

anthracite/petcoke blends. Two of the 

main parameters in which the testing has

been focused are the performance on 

SO2 capture and NOx emissions using 

oxy-combustion technology. Cubillos, Transport Test Rig

Semi-industrial size, 3km. 

It allows testing the effects on 

pipeline performance of the 

following parameters: 

CO2 composition, materials behavior

and process performance as 

corrosion, pressure and temperature

changes, pressure drops… 

Key singular Technological Infrastructures (1/7)

3) Main CCU initiatives in Spain: 
Full Chain



⚫ HUNOSA is a publicly business organization in the energy-mining sector with business in Spain and Latin

America since 1967

HULLERAS DEL NORTE S.A. (HUNOSA): Post-combustion
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Mieres, La Pereda

A 1,7 MWt calcium looping pilot has been built 

in the Hunosa 50 MWe CFB coal power plant 

of “La Pereda”, using a side stream of 

flue gases of the commercial plant. 

The pilot has been designed to operate in a wide range of conditions. Each reactor is equipped 

with a loop seal that allows to control the solid circulation between reactors when they operate at

different speeds, by deflecting the solids stream from the vertical pipe in the same reactor (internal

circulation) or to the opposite reactor.

Key singular Technological Infrastructures (2/7)

3) Main CCU initiatives in Spain: 
Carbon Capture

This flexible pilot is able to operate in a wide range of conditions close to

future commercial conditions, providing valuable data for scaling-up

purposes. 

This pilot plant was built under the CaOling Project thanks to the

European Community's Seventh Framework Programme.



⚫ These activities are focused on aspects such as the determination of the kinetics of the process and the
deactivation rates of CaO, the effect of the impurities of the gases to be treated (SO2). 

⚫ The INCAR has two facilities:

INSTITUTO NACIONAL DEL CARBÓN (INCAR-CSIC): CO2 Capture with carbonation cycles
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Oviedo, 30kW pilot plant

Pilot demonstration scale plant process, consisting of

two beds interconnected circulating fluids 

(6 m high, 0.1 m diameter). 

Each reactor is equipped with a cyclone that solids to the

opposite reactor and a second one to recover fine

particles.

SER-CLC Fixed Bed Facility

The main element is an Inconel tube (inner diameter 

38 mm x 1 000 mm), which can be charged with a solids

weight of around 1 kg. It is installed inside a ceramic

oven (14 kW) to minimize losses of hot. Various gases,

such as CH4, H2, CO, N2, air, can be fed into the

system.

Key singular Technological Infrastructures (3/7)

3) Main CCU initiatives in Spain: 
Carbon Capture
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Key singular Technological Infrastructures (4/7)

3) Main CCU initiatives in Spain: 
Utilisation & Conversion

REPSOL: It is the first oil & gas company to commit to become a net zero emissions company by 2050

⚫ Repsol says it is possible to achieve at least 70% of this target with
the technology that can currently be foreseen, and the company is
committed to applying the best available technologies to increase this
figure, including carbon capture, use and storage.

⚫ Repsol has launched the 2021-2025 Strategic Plan which is setting
new goals for the reduction of its carbon intensity indicator from a
2016 baseline, reaching net zero CO2 emissions by 2050.

Repsol, future net-zero emission refineries

and petrochemical plants with CCUS

Production of advanced biofuels from waste

and synthetic fuels from CO2 and hydrogen

to support an accelerated transformation

toward low-emission transportation.

Bilbao Port, the chosen place for a new

synthetic fuel production plant in 2024

In September 2020, it was announced that

Petronor (REPSOL) would launch the

construction of one of the largest plants in the

world for the production of net zero emissions

fuels from CO2 and green hydrogen, generated

with renewable energy.
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Key singular Technological Infrastructures (5/7)

3) Main CCU initiatives in Spain: 
Utilisation & Conversion

LAFARGEHOLCIM: It is the first cement company to instal a Carbon Capture plant in Spain. Project 

partners are LafargeHolcim, Carbon Clean, ECCO2 and Sistemas de Calor

By imitating and accelerating the natural

photosynthesis process, this technique has the

potential to increase farm efficiency by reducing

water and soil ratio per kilogram of vegetable

production.

Starting with 10% of CO2 emissions from 2022,

the commercial applicability of this viable circular

carbon economy business model can potentially

leverage 700,000 tonnes of CO2 and achieve

100% decarbonisation at the plant.

Almería, the first cement plant with CCU in Spain

The project, based in LafargeHolcim’s cement plant

in Carboneras (Almeria, Spain), will aim

to capture CO2 emitted through the cement plant’s

flue gas and will be recycled for agricultural use

for accelerated crop production.

The most GHG intense part of cement production (~60% of total emissions) is limestone calcination

to produce clinker. In the medium term, all cement plants should be retrofit to existing best available

technology, the use of alternative lower carbon fuels and CCU & CCS.



IMDEA Energy Institute: Photochemical valorization of CO2 and studies related to carbon capture and storage

⚫ These activities are focused on aspects such as the Life Cycle, techno-economic and medium- and

catalysis for photovoltaic reduction of CO2. 

⚫ IMDEA Energy Institute has several facilities, among others:
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Madrid, Pyrolysis & HydroDeOxygenation (HDO) pilot plant

A pilot plant for the production and development of advanced liquid biofuels

(similar to gasoline, diesel and kerosene) from lignocellulosic biomass. This pilot

plant consists of two main sections: pyrolysis and HDO, which are able to work

independently or in series.

The pyrolysis and HDO pilot plant is fully automated and configured to be capable

of functioning in any of its operation modes: thermal/catalytic pyrolysis of biomass;

HDO processing of any kind of oil (pyrolysis bio-oil and vegetable oils)…

Madrid, Laboratorio de Microorganismos Fotosintéticos (PMLab)

A pilot plant for photosynthetic microorganism cultivation

in photobioreactors. These cultivation systems allow the scale up 

from lab to pilot plant cultivation of microalgae and cyanobacteria. 

This pilot plant includes two types of photobioreactors: bubbled columns

and raceways.

Key singular Technological Infrastructures (6/7)

3) Main CCU initiatives in Spain: 
Utilisation & Conversion



CARBUROS METÁLICOS: It is part of the consortion of the LIFE CO2IntBio project, co-financed by the 

LIFE program of the European Union, with ENSO and Fundación del Patrimonio Natural de Castilla y 

León.
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Soria, a new plant under construction

The project is carried out at the Bioeléctrica de Garray facilities 

(Soria, Spain) where the first earthworks have already been 

carried out.

The new plant will capture the CO2 from the chimney of the

biomass plant, clean it and distribute it to the neighboring

greenhouse and to other customers by truck in liquefied format.

Key singular Technological Infrastructures (7/7)

3) Main CCU initiatives in Spain: 
Utilisation & Conversion
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⚫ Our membership comprise all the actors with interest in these technologies: Spanish Ministries,
Energy sectors, Industry sectors, Research centers, Engineering, CCUS profesionals, etc.

⚫ Academia also participates as ‘collaborative members’ and SMEs as ‘adhering members’

4) PTECO2: Members (45 and increasing…)



17

Resources
Group

Assembly

Advisory Board

Executive
Committee

General 
Secretariat

Technical
Secretariat

Regulatory
WG

Capture 
WG

Uses 
WG

Educational
WG

Communication
WG

2nd Vice President

President

1st Vice President 3rd Vice President

Transportation & Storage
WG

4) PTECO2: Organizational chart



18

⚫ Visit our website to know more about our Activities: www.pteco2.es

To promote our new technical documents:

To launch the 7th Edition of  

PTECO2's Awards

To publish studies as:

• The CO2 Management Plan

To celebrate and participate into

online public events:

• Annual Assembly

• CCPTE

To work with other Spanish

technological platforms:

• SusChem-Spain (Chemistry)

• PTE HPC (Hydrogen)

• PACKNET (packaging)

• Food for Life-Spain

To participate in Transfiere -

The European Meeting on

Science, Technology and 

Innovation.

Follow us on Twitter (@pteco2), Facebook and LinkedIn.

• To promote the new 

CO2 WG formed by five

Spanish Technological

Platforms. It is secretariat

by PTECO2.

• To participate in the 

Spanish Energy 

Platforms Committee

• To collaborate with the

Alliance for Energy 

Research and Innovation 

(ALINNE)

• To collaborate with

The Centre for the 

Development of Industrial 

Technology (CDTI)

4) PTECO2: Activities in 2020

http://www.pteco2.es/


Contact us!
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www.pteco2.es

secretaria@pteco2.es

+ 34 91 441 89 82

@pteco2

facebook.com/pteco2

PTECO2

PTECO2

Follow us!

https://www.facebook.com/pteco2
https://twitter.com/pteco2

