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The Effects of Carbonation on Cement Hydrates Using Admixtures Materials Composed Primarily of SiO: and ALOs
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To achieve a carbon-neutral society, the use of blended cement is expected to become commonplace in concrete structures. Few
reports exist on the carbonation mechanism of C-S-H with a low C/S ratio. Therefore, this study conducted carbonation tests at a CO-
concentration of 3% on fine powders containing 20% volcanic glass fine powder and silica fume, both natural pozzolans. This
clarified the effect of carbonation on hydration products containing C-S-H with a low C/S ratio. Analysis examined changes in
amorphous hydrates and gel content, as well as changes in calcium hydroxide and calcium carbonate content. The results showed
that when blended materials were added, the amount of amorphous hydrate decomposition at 12 hours was lower compared to the

unblended sample, and became equivalent at 168 hours.
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Tablel. Physical properties and chemical composition of materials

Type BET specific surface area Density Chemical composition (%)
(m*/g) (g/cm?) SiO: Al:0s Fe:0s Ca0 SO: K0
HC — 3.13 17.83 4.46 3.05 69.59 3.93 0.36
VG 16.9 2.32 79.13 10.60 2.95 2.06 — 4.22
SF 15.4 2.20 98.62 — 1.64 0.42 0.12 0.60
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Figurel. Time-dependent change in amorphous

hydrate content
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Figure2. Time-dependent change in gel
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Figure3. Changes over time in Ca(OH): content
and CaCO:s content by source
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Figure4. Chanes of Silicate Chain Length

Distribution for C-S-H



