REC®)pE

Recycling Carbon Dioxide in the Cement
Industry to Produce Added-Value Additives:
a Step Towards a CO, Circular Economy

Simelys Hernandez,
ltalian Institute of Technology W 'g
Politecnico di Torino o it

4t June 2021

T #EUGreenWeek
2021 PARTNER EVENT

European |
Commission

Py
«Decane REC®)PE



Carbon Foot-print of the Cement Industry

HEATING

Cement production
* Crusher
e Clinker

The cement industry produces

< 5% of global anthropogenic CO,
emissions

and has a carbon foot-print of

~ 1 kg CO, eq per kg of cement



How to Reduce the Carbon Foot-print of Cement Industry
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cement quality Improvemen.t of
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Carbon Capture Utilization

(CCU) technologies to
produce cement additives
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Concept A NEW IMPACTFULL TECHNOLOGY

I I ReC%de

PROCESS

ADDITIONAL REE INPUT

Recycling carbon dioxide ENERGY RECOVERY

in the cement industry to o
produce added-value
chemicals & materials to
enhance cement quality: a
step towards a CO,
circular economy

CONTROLLED
PRECIPITATION

ELECTROCHEMISTRY
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REC®pE Towards zero pollution R
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REC®DE Towards zero pollution

Kamari Cement Plant RECODE TRL6 Integrated Demo Plant
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Athens, Greece

In operation: From October 2021
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REC@)PE TRL6 Demo Plant

%TITAN REC@)QDE
Demonstration i r O » & Chemicals
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REC@)PE TRL6 Demo Plant
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REC®DE IL-based CO, purification

Proof-of-concept: TRL 4 mini-plant
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lonic-liquid-based
CO, purification
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REC@)PE IL-based CO,, purification
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m CO, utilisation

REC®DE NanoCaCO,; fillers production
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W CO, utilisation
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REC®DE NanoCaCO,; fillers production
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— REC®PE NanoCaCO; fillers production
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Products and end-uses

= RECH)DE Impact Analysis
W it P it

(internal/external)
d

S Evaluation NanoCaCO; product quality as cement filler
CaCo, oW, S

N - » Substitution of cement with
Calcite |} Wi g 1% - 2% of nano CaCO; crystals led to
5, 1.5% - 3% improvement of the
mechanical properties of the
cementitious materials.

[ ]7days
[ ]28days

1 5050 4972 4922 5027 4905

Aragonite _ 70

(o]
o

51.01 5433

w
o

N
o

Compressive strength, R, (MPa)
o

o

This project has received funding from EU's Horizon 2020 and innovation programme under grant agreement No. 768583



CO, utilisation
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REC®)DE Electrocatalytic CO,conversion
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CO, conversion to Formate:
> 99% of Faradaic efficiency




REC®)DE Electrocatalytic CO,conversion
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L - REC®PE Electrocatalytic CO,conversion
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Environmental impact
(kg CO,/kg cement)

REC®)DE

Impact Analysis
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(Preliminary) Environmental & Techno-economic Feasibility
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Cement production (OPC)
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REC®)DE - Contacts & Links

Project info Media and press
info@recodeh2020.eu news@recodeh2020.eu
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www.recodeh2020.eu

@RecodeH2020

www.slideshare.net/recodeh2020
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