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a) Sepiolite
Mg/Si=0.667

b) Phyllosilicate/talc (2:1)

Mg/Si= 0.75

Inner OH

Inner OH

d) Antigorite T
Serpentine group (1:1); twisted structure

Mg/Si ~ 1.5

e) Brucite

Mg(OH), ¢
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¢) Serpentine group (1:1)
Mg/Si= 1.5

SurfaceOH — § |

Inner OH
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magnesium carbonates (HMCs), including nesqueho(ilgCQ3H:0), hydromagnesite
(Mgs(CQ)4(OH}4H20)and dypingitg Mgs(CQ)s(OHYbH-0)etc., aternary phase diagram of

the HMCs is presenting in Figur¢4d]. The kind of HMCs formed will depend on the carbon

dioxide partial pressuregelative humidity, time, and temperaturi1].

The formation of HMCs in the magnesitbased cement leads to the permanent
sequestration of h and accompanied with the rapid strength developméntrease in the
toughness and stiffne3sThe strength development is gained by reducing porosity of the
cement that converted from brucite to/ S & 1j dzS ¢aghgive & &ise in solid volume. Only
5% of C@gas in the atmosphere is sufficient for the cement to reach necessary strength
requirement for block$4, 25, 42]
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Solution Solid
Water Carbonate Mg(OH): Silica fume
H at 20°C
(mL) () pra (9) )
Distilled water 200 N/A 6.2 100.1 100.0
NaHCOs solution 200 19.2 8.8 100.1 100.0
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Mg(OH)2 Microsilica 940-U NaHCOs
Supplier Sigma-Aldrich Elkem Sigma-Aldrich
Purity = 95% 90% = 99.0%
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Element SiO; K.O MgO Fe;O; | Al.O; Na,O Cao ZnO LOI
Weight % 94 .36 1.12 0.71 0.61 0.50 0.32 0.22 0.20 1.82
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¢FroftS nd ¢KS YIAYy StSYSyd O2YLRAAGAZ2Y 27
MgO (wt.%) Si0; (Wt.%) Na;0 (wt.%)
Distilled water 30.15 39.87
NaHCO; 26.21 34 .64 3.40
¢roftS po 9tSYSyidlrf YlFLaa NIXradAz2z o0SG6SSy GKS Ay,
Initial (t=0) t = 56 days
Mg/Si ratio Na/Mg ratio Mg/Si ratio Na/Mg ratio
Distilled water 0.945 0.008 0.972 0.008
NaHCO; 0.946 0.134 0.973 0.160
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