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Il problema: Global Warming

Source: The Guardian,  July 30th - Oct 8th, 2018



35.2 Gt 

CO2: from problem … … to commodity

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)

Increased stability!!
to deal with climate change



CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)



CO2 Circle Lab: open area for Companies

Test area at Environment Park

Test area at departments labs

Test area at Energy Center Lab
✓ Test benches for processes CO2 / H2

• CO2 capture

• CO2 conversion

• CO2 and H2

✓ Test benches for several CO2 / H2 activities

• Electrolyzers (LT and HT)

• Alternative processes (chemical looping, 
photocatalysis, biochemical processes)

• Balance-of-Plant components

• Renewable sources of energy (VRE)

• VRE storage and management

• Energy models and strategies



CO2 Capture
• CO2 recovery test bench for absorption in liquid solutions (e.g. ionic 

liquids, including synthesis and characterization)

• Test bench for gas permeation (in particular CO2) in membranes

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di 
Tecnologia)



CO2 conversion to chemicals
thermo-catalytic processes

Reactor system for thermo-catalytic tests

Production of synthetic chemicals through CO2 hydrogenation tests

CO2 Circle Lab (Politecnico di Torino, Istituto 
Italiano di Tecnologia)



Alkaline and PEM single cells and stacks SOEC (ceramic) single cells and stacksHigh pressure PEM stacks

Hydrogen, the partner of CO2
VRE-fed electrochemical pathway: electrolysis section

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)
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Assembly phase

CO2 / H2O capture + conversion to CO/H2
solar-fed chemical looping processes

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)



Test-bench for photo-electrochemical tests

CO2 / H2O conversion to chemicals
photo-electrochemical cells
photo-catalysis

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)



Organic matrices pre-treatment pilot plants
Membranes filtration plant

CO2/biomass conversion to chemicals
bio-chemical processes

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)



The sustainable energy input: renewable energy
solar, wind, geothermal

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)

Solar concentration

Wind energy

Low-enthalpy geothermal energy



The storage and management of the VRE sustainable input: 
batteries, power electronics, grid emulators

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)

Emulators of grid-elements



Finally: the global energy and environmental management (Energy Center)
modeling and analysis of global energy and environmental scenarios: decision theater

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)

Decision Theater @ Energy Center Lab



R&D at several TRLs: from concept to market
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Services for Companies

PrototypingModeling

Feasibility studies, 
strategic consultancy, 
scenario analysis

Training

Test and experimental
services
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Fast forward CAREER or STARTUP

INNOVATION mindset

EARN a 
degree

Start with 
Certificate

Open enrollment

CERTIFICATE

1 2 3

3 SPECIALIZATIONS
/// 4 COURCES EACH///

Flexibility: self-paced, for-credit 
courses

Start with Degree
Application 

process

APPLY to degree

CONTINUE
to degree

EARN 3 certificates

APPLY to degree

MASTER’S DEGREE

63 41 2 7 85

FUSION of LEARNING & 
INCUBATION

SHARED ONLINE 
COURSES

<Best-in-class>



Per informazioni

CO2 Circle Lab

www.polito.it/ricerca/infrastrutture/ccl/

Prof. Fabrizio Pirri

fabrizio.pirri@polito.it

Prof. Massimo Santarelli  

massimo.santarelli@polito.it

Politecnico di Torino

CO2 Circle Lab

Environment Park

CO2 Circle Lab (Politecnico di Torino, Istituto Italiano di Tecnologia)

http://www.polito.it/ricerca/infrastrutture/ccl/
mailto:fabrizio.pirri@polito.it
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GRAZIE PER L’ATTENZIONE
http://co2circlelab.eu
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