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CO, Circle Lab Research Infrastructure N &0

Lab
Research Infrastructure co-financed by Regione Piemonte, POR FESR Piemonte 2014-2020, ASSE |, Azione I.1.a.1.5,
“INFRA-P - Sostegno alle infrastrutture di ricerca considerate critiche/cruciali per i sistemi regionali”
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Management of Green House Gas
“ emissions in the atmosphere s
undoubtedly an actual challenge, but it

also represents a potentially extraordinary

ENVIRONMENT &

innovation engine, both at the research RESOURCE EFFICIENCY

level and at the technological and

industrial one.

CSFT-IIT is engaged with POLITO and Environment Park in

boosting the CO, Circle Lab (CCL) Research Infrastructure &1 RESEARCH & INNOVATION
SME
with the aims to:
= provide technological solutions for CO, capture and CE’“_, WHY DO YOU CONTACT THE INFRASTUCTURE? \
"-1-:.‘-;
utilization visioning CO, trasformation paths towards @ CONFIDENTIAL
novel products
P |\/\I FINANCIAL DERISKING
= provide solution for H2 production and use -
.,.’1«‘/' SHORTEN TIME TO MARKET

= elicite or consolidate synergy of high-tech with start-ups, K e )

SMEs or companies willing to take part to the transition

to a sustainable management of production

i L
http://co2circlelab.eu [ﬂ T e
www.regione.piemonte.it/europa2020
INIZIATIVA CO-FIRANZIATA CON FESA



http://co2circlelab.eu/

CO, Circle Lab Innovation Engines

The CCL research infrastructure aims to

. CO, & H, capture

Bioconversion of C1 gas in commodities

set up an easily accessible network of multipurpose facilities to

foster open innovation towards

sustainable development goals

CREATE
INVESTMENT
IN
CLEANTECH SECTORS

TRIGGERING
GROWTH

/

CONCEPTION
OF PLACE SMART USE
FUTURE SCENARIOS, OF RESOURCES
DEVELOP AND TEST AT THE HEART OF
INNOVATIVE INDUSTRIAL
PROCESSES AND ACTIVITIES
MATERIALS

J una crescita in nte,
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www.regione.piemonte.it/europa2020
IZIATIVA CO-FINANZIATA COM FESH

CO, reduction
' H, production

Synthesis and charcaterization
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Bioenergy

Multi-energy systems analysis
Energy storage

Renewable energy sources

Heat from RES

(concentrated solar, N e —
geothermal energy, / Gt
. uJ
wind) >
Electricity from RES
(wind, PV) o
G~

H, production and storagg =

h

Carbon-rich gas streams Jﬂ

reformed biogas)

Biomass matrices (MSW,

(industrial off-gases, air,

organic industrial waste,
agrofood waste)
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Centre for Sustainable Future Technologies

The Centre for Sustainable Future Technologies (CSFT-IIT) is focused on technologies for sustainability, energy transition and low carbon economy .

In particular CSFT-IIT develops the future generation of materials, processes and systems

for reduction of antropic carbon dioxide through capture, storage and valorization

for H, production, storage and use

For an efficiency in the use of renewable feedstocks within a circular economy

for an efficient energy storage

BIOLOGICAL
CONVERSION OF
CO,-RICH GAS MIX
INTO
HIGH-VALUE
PRODUCTS

CONVERSION OF
co,
INTO

HIGH-VALUE

VALORIZATION \paonum
OF ANEROBIC

IN SILICO DESIGN
AND BIOPROCESS

SCALE-UP/DOWN DIGESTION

co,
DERIVATIVES CAPTURE AND

STORAGE

ENERGY STORAGE
THROUGH
UPERCAPACITORS

N

SMART FLUID
SYSTEMS ENABLED
— WASTE HEAT TO
POWER




World population growth

Population (billions)
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Total world energy
consumption: 16 TWy

EU roadmap for a low carbon economy
within 2050 EU 80% reduction of CO2
compared to 1990

Electricityand
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Fonte: US Census Bureau, International Data Base, August 2016

2050

Othar Energy, 10% Heat Production,
25%
Industry, 21%
Agriculture,
Transportation, 14% Forestry and Other

Land Use, 24%

Buildings, 6%
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LABS SEASTAR - 2020
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Advanced Materials for\ ~ -
Sustainable Future \‘g J—
Technologies DY ) i

Systems and Synthetic
Biology
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Reactors and Bio Reactors
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The Center is organized in two research lines: |
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Advanced Materials for,_ L 5 . P o
Sustainable Future % & ‘ - Systems fmd Synthetic A e
Technologies N i - i Biology 9‘“ S \_-»J i

The mission is focused on materials, technologies and processes for sustainability:

= capture/storage and valorization of antropic CO,; H, production and storage ;

H, and CO, geological storage

= technologies for production of renewable raw materials for a circular economy

= synthetic fuels and chemicals

= energy harvesting, storage and raw materials recovery through sustainable processes
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Synthetic biology and
co, Metabolic engineering

capture/separation/storage

Chemicals o, 4l—> \
Fuel storage @

CO, valorization 7=

Strategies for off-shore oil & gas platfiorm decommissioning

ssr @] From CO, & H2 to:
Blue energy exploiting
salinity gradient power

= new synthetic fuels

Storage in green SuperCap = chemicals
Integrated energy HS systems
Blue Energy

Raw materials recovery

= pharma compounds
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From CO, to fuels and chemicals: the artificial leaf

Co,

cO

DYE SENSITIZED '

ACS Sustainable Chem. Eng. 2020, 8, 20, 7563-7568
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This project has received funding from the European
Union's Horizon 2020 Research and Innovation
Programme under Grant Agreement No. 768583

Recycling carbon dioxide in the cement

August 2017 —January 2022

www.recodeh2020.eu

info@recodeh2020.eu

industry to produce added-value additives:
a step towards a CO2 circular economy

Goal: make cement industry able to contribute to at least 20%
reduction of CO, emissions in the medium to long term

Interest of the
end-users in

ReCZde

lonic-liquid-based
CO, purification

CO,-depleted
flue gases

Pure
o,

MASS
INTEGRATION:
cement kiln
flue gases
(CO,=

25 vol%
dry basis)

absorption

desorption

-
ENERGY A\
INTEGRAION: s
flue gases : o
and clinker ORC REE . p
cooling air production p ’
up to 300°C,
“ ) _Q SSS chimney
[ Low-grade
| heat sink
T Ut WA, )
AX CERTH
Vo ' Ll
avantium AL ELLAs
I university of )
@ groningen ( HYSYTECH

Products and end-uses
(internal/external)

CO, utilisation

Precipitation-
CaCl, crystallisation
NH,

— pgl— NHCI

ry nano —lﬁ 355 ‘g
? ) CaCO; ,-

Compression-dissolution system

Potow o0 b P10 Formic
— acud

water

solvamt  ©,

Giyoxvlvc

Acid —»
El;c:sllc ] — Glycine

acld)
GA elecrolyser / Leuckart
Ammonium reactor

formate

to electrot 5
S g king st PR (Other REE source)

A
DVGW

iesireery  met.

L e

Oxalic .
= n&d
OoH
H

P3N

Fcﬂlhm :;; TITAN

\f'ment f s

polymer filler

"o Cement additive /
antibacterial agent

Cement additives
products

o  Cement additive /
bleaching agent

. L [~

IL additive /
metal finishing agent

S(IT

Karhouhe Iraduns of Techna o

£
s
5
-
-
-
()

&

CO,
Circle
Lab

= ISTITUTO ITALIANO

i OF TECNOLOGIA

3 CENTIR FOR SUSTAINABLE
FUTURE TECHNOLOGIES


http://www.recodeh2020.eu/
mailto:info@recodeh2020.eu

Engicoin Project: Microbial Factories

MF1 MF2 MF3
CO2 conversion Synthesis of PHA Synthesis of acetone
to lactic acid with from CO2 + H2 with from CO2 + H2 with
Synechocystis Cupriavidus necator  acetobacterium woodii.

POLYLACTATE PHA COMMODITY

BIOPLASTICS BIOPLASTICS CHEMICALS

I I |
LACTIC ACID ACETONE
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Sustainable underground H2 and CO, storage

Captured CO,

Reservoir
Microbiology

Reservoir
Engineering

o

Reservoir
Geology

% Methanogens Green bio-methane

I

Geological storage
Geological bio-reactor
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Carbon Capture Usage and Storage (CCUS) roadmap
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Renewables-driven carbon-neutral fuels or chemicals

Valorisation of CO,
to fuels or chemicals

Chemicals and fuels ggél?é:rz::::’a&e Chemicals and fuels
transport CO, transport geolog mg =it transport
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ON DEMAND Co,
VALORISATION INTO
CHEMICALS AND FUELS

CO, CAPTURE, SEPARATION AND CO, GEOLOGICAL STORAGE
VALORISATION INTO CHEMICALS AND FUELS
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