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Concrete is the second
most consumed
material on earth after
water

Admixtures
1%

Aggregate 15%
31%

Concrete composition by volume

ACI Spring 23 Convention. San Francisco, CA April 1-5 G'\'CONCRETE
CONVENTION




Carbon fOOtp” nt Of a Cement and concrete cycle b Cement production
concrete

CaCO3, ~33%

Global Cement and

Concrete Association

aims to reach carbon

neutrality of cement AT
and concrete by 2050 Sources Sources

Cemel Ict ) Carl ite dec ition, ! o
Transport of cement, 2.5 % Fuel combustion, 32.9 %
Aggregate production, 1.7 % Electncity use, 9.4 ¢

Transport of aggregate, 8.0 ¢
Concrete product

ransport of concrete, 0
n-site concrete placement, &

Transport of buried EoL concrete, 1.2 9
| | Z. Cao et al. Climateworks foundation (2021)

ne 4'1{‘(! na of EoL concrete, 0.0

[ 4
ACI Spring 23 Convention. San Francisco, CA April 1-5 @CONCRETEE
CONVENTION




Magnesia o T

MgO

Hydration

Mg(OH),
“Brucite”

Carbonation

MgCO;-3H,0 “Nesqueh
4MgC0O;-Mg(OH),-4H,0
MgCO,-Mg(OH),-5H,0 “ayp

MgCO,-Mg(OH),-3H,0 “drelanetd “hardened” brucite

[ 4
ACI Spring 23 Convention. San Francisco, CA April 1-5 @CONCRETEE
CONVENTION




Atmospheric Carbonation
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Materials
1. Nanoclays (NC) 2. Methyl Cellulose (MC)
* Attapulgite nanorods made of purified Magnesium e 15,000 molecular weight viscosity
Aluminosilicate modifying admixture (VMA)
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Rheological characterization
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Rheology
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Rheology
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3D Printing Program
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Compressive Strength
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Mass Change
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Conclusion

* Nanoclays can increase the structuration of MgO to enable 3D
printing

« 3D printing can increase MgO compressive strength reaching
40-60 Mpa

 The higher water evaporation due to lack of protective
formwork increased porosity which in term enhanced carbon
intake

» 3D printed MgO is a promising new construction material with
neutral or negative carbon footprint
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Microstructure
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XRD

N B N/C M M
28 days - exteri
A \ l h A ays - exterior

— 28 days - center
£
=
'g l A l A . 3 days - exterior

? -

% 7 ,}L )L’" %0 E 3 days - center

z | =

| )45 J\,// ! 70 Carbon cured

; é‘ r==95 - --------------------------------------------------------------

g 2 //é" 30 & Ambient

g 0
A
0 z s) 28 d - exteri
P < o \ [ Ll
Z 20
10 30 10 20 30 40 50 60 70 80
20 (degrees)
20
10

ACI Spring 23 Convention. San Francisco, CA April 1-5

[ 4
(@ci® coONCRETE E
CONVENTION




	Slide 1: Enhanced Carbon-Intake of MgO Paste Structures via 3D Printing
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

