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CARBON DIOXIDE SEQUESTRATION IN FOAMED CONCRETE

&= & E"
Zhuguo LI

The reduction of COz emission from various productions and service processes has been already recognized to be not enough,

COz sequestration is necessary for decreasing the concentration of COz in the atmosphere. In this study, the author proposed a new

method for sequestrating COz, which encloses CO: bubbles into foamed concrete, and then investigated the strength, water

absorption, drying shrinkage, alkalinity, CO2 uptake caused by the carbonation, and micro-structure, etc. of CO: -foamed concrete
(CFO) and Air-foamed concrete (AFC) using different kinds of cement. The experimental results show that (1) Mixing COs bubbles

into concrete didn’t harm 28-days compressive strength and flexural strength in case of using ordinary Portland cement, and didn’t
increase drying shrinkage of foamed concrete. (2) The pH of CFC with 3 months age was kept to be more than 12.0, when COz content
was below 60% by volume, (3) Internal COs bubbles yielded a little increase of CaCOs, and (4) CO: sequestration in CFC was mainly

structural trapping rather than carbonation.

Keywords : Foamed concrete, Carbon dioxide sequestration, Alkalinity, Carbonation, Structural frapping
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CARBON DIOXIDE SEQUESTRATION IN FOAMED CONCRETE
Zhuguo LI

* Assoc. Prof, Dept. of Information and Design Eng., Graduate School of Sci. and Eng., Yamaguchi University, Dr.Eng.

The reduction of COz emission from various productions and service processes has been already recognized to be not enough,
CO; sequestration is necessary for decreasing the concentration of COz in the atmosphere. For this reason, the author proposed a
new method using foamed concrete to sequestrate COz in this study.

In Chapter 2, the mix proportions of foamed concrete are explained. Two kinds of cement were used to investigate the effects of
cement type on the properties of foamed concrete containing CO: bubbles (hereafter called briefly CFC), which were ordinary
portland cement (OPC) and type B-blast-furnace slag cement (BB). Water-cement ratio was 0.60. CO: or air bubble water solution
was formed with a foaming machine (see Fig 1). Foamed concrete was produced by mixing the cement and COs or air bubble water
solution. COz or air contents in the foamed concretes are shown in Table 1. After mixing the foamed concretes, COz or air content
and setting times were measured, and specimens were produced for measuring compressive and flexural strengths, water
absorption, pH, drying shrinkage, and chemical COz uptake, as well as for conducting SEM and XRD analyses, etc. The specimen
production methods and experimental methods are explained in this chapter.

In Chapter 3, the experimental results are given about the setting times of CFC and foamed concrete containing air bubbles
(hereafter called briefly AFC) (see Fig. 3), and the relationships between the strengths, water absorptions and densities of CFC
and AFC (see Fig, 4~6). The experimental results show that no matter what kind of cement was used, the mix of CO: bubbles
extended slightly the setting times of CFC (see Fig.3), but didn’t increase the water absorption of CFC (see Fig.6). In case of using
OPC, there was no great difference in 28-days compressive and flexural strength between CFC and AFC (see Fig.4 (a) and
Fig.5(a)). The pH of CFC decreased slightly within 28-days age, but was more than 12.0 within 3 moths (see Fig. 7), and the pH of
28 days-cured CFC almost didn’t vary with CO: content (see Fig.8). Fig.9 indicates that there was no great difference in the drying
shrinkage between CFC and AFC. The sizes and distributions of bubbles of CFC and AFC were almost the same (see Fig. 10(a)),
and the author didn’t find CaCOs crystals on the bubble walls of CFC (see Fig. 10(b)).

In Chapter 4, COz sequestration mechanism is discussed. As shown in Fig. 12, chemical CO: uptake of CFC, attributed to CO2
bubbles, was only 1.7% of the sample’s mass (the ratio of CO» uptake to cement mass was 2.0%), which was calculated on the basis
of the DTA/TG results (see Fig.11). Fig.13 shows the change of the ratio of the mass difference after exposed respectively 500°C
and 900°C to the sample’s initial mass with the curing age. From Fig. 13, the author found that after 28 days curing, the mass
reduction ratio almost didn’t increase. The X-ray diffraction (XRD) intensities of the samples gathered from the whole specimens
of CFC and AFC using two kinds of cements, respectively, are shown in Fig.14 and Fig.15. The X-ray diffraction intensity ratios
(IR) between Ca(OH)2 and CaCOs; are shown in Fig.16 for the four samples. From Fig.14 and Fig.15, the author found that the
types of crystals in the CFC and AFC were the same, and there was almost no difference in the IR between the whole specimens of
CFC and AFC no matter what kind cement was used (see Fig.16). Therefore, it can be concluded that COs sequestration in foamed

concrete is mainly structural trapping.

(201542 3 5 9 HIsAa=2 2, 2015 4 11 7 26 HIRAIE)
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