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ReCode: Concept overview

* Recycling Carbon dioxide in the cement industry to produce added-value
additives
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Introduction 3

__Aim of the work: recovery of CO, from cement flue gases

through carbonation route for obtaining Calcium Carbonate
Nanoparticles (CCNPs)

__Optimization of intensified process for en nced ( ), conversion
and CCNP features particles
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CaCO, formation [l -

recipitation method Ca?" + CO3™ — CaCOs(y Kps = 8.7 %1077

Classical CaCO, precipitation mechanism
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Main synthesis methods /

CaCO, synthesis T A

+ Additive +Additive

CaCo,
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. (a) the spontaneous precipitation method,
—No additives (b) the slow carbonation method, (c) the
reverse (W/O) emulsion method and (d) the
CO2 bubbling method. The biomimetic
method is represented by (a), (b) and (c).

With
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Experimental procedure 6

CaCoO, Particles
CaCoO, particles Drvi characterizati
. . . i ryin
precipitation by eparation overnight
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Bubbling reactor
parameters

Length [mm] 200

Diameter [mm] 100

Sparger level

[mm] 30

Stirrer len gth
[mm]
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CaCoO, particles
characterization

+ \SOprOpan Particle size
distribution

—analysis,

Ultrasound bath

(15 min)
Malvern zetasizer
Zeiss Merlin FE-SEM for
morphologic analysis
Xpert PRO (PANalytical) for XRD analysis
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Bubbling reactor performance

Gas flowrate (mL/min) 250
Liquid flowrate (mL/min) --
Initial CaO concentration 0.015
(mol/L)
Initial pH 12.45
Synthesis time (min) 1.5
Calcium conversion 83%
CO, conversion 40% : : s
o — CaCo, BR __7 Volume
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124 T . : o
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Co,
» Maximize the effectiveness of
Iintra- and intermolecular events

* Give each molecule the same
processing  experience  which
results in products with uniform
properties

« Optimize the driving forces at
every scale and maximize the
specific surface area

» Maximize the synergetic effects

from partial processes which
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Packed bed reactor

perfnrm:nrn

Gas flowrate (mL/min) 571 200 nm
Liquid flowrate (mL/min) 108 8
Initial CaO concentration 0.015
(mol/L)
Initial pH 12.45
Synthesis time (min) 2
Calcium conversion 95%
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200 nm

Reactors comparison
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Conclusions 14

_ CO, was successfully recovered into Calcium Carbonate
Nanoparticles by a carbonation route

— The process was intensified by employing a Packed Bed Reactor
— The intensification allowed to

— maximize the effectiveness of intra-
and intermolecular events

— give each molecule the same
processing experience

— optimize the driving forces at every sca/e

— By this way, growth and agglomeration were
controlled and nanosized calcite CaCO,

particles with narrow PSD were produced,
with increased calcium and CO, conversion
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Waiting for you in Turin...

Thank you for your kind attention!
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