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Influence amount of calcium carbonate on strength

development of wood-ash concrete
Akihiro Yamaji
ABSTRACT

The purpose of this study is to assume that wood ash concrete is hardened by a carbonation
reaction, investigate the relationship between its compressive strength and the amount of calcium
carbonate produced, and clarify that carbonation is the dominant factor.

Concrete is the main construction material. In recent years, the recycling of concrete has
progressed, and most of the waste concrete that is no longer needed is recycled as recycled crushed
stone for roadbed materials. However, concrete is also the largest amount of construction waste,
and if the demand for roadbed materials and recycled crushed stones decreases in the future,
cement concrete, which cannot be circulated with natural energy, will be used in waste treatment
plants. It may put pressure on the remaining capacity.

Kochi University of Technology has been developing concrete to solve this problem with the
intention of returning it to the soil after use. The concrete is made of three types of combustion
ash of wood generated by woody biomass power generation, and materials such as slaked lime
and water that can return to the soil and become nutrients for trees.

However, the compressive strength of wood ash concrete is lower than that of ordinary concrete,
and its practicality is not yet high. Furthermore, there are many points that have not yet been
clarified regarding the hardening mechanism of wood ash concrete.

Therefore, in this study, the products in the hardened material were qualified and quantified by
using multiple analytical methods in order to increase the strength of wood ash concrete.

As a result of qualitative analysis using X-ray diffraction, the wood ash that is the raw material
before curing is composed of silicon dioxide and calcium hydroxide, while the cured product of
wood ash concrete is mainly composed of silicon dioxide and calcium hydroxide. It became clear
that. From this, it was considered that calcium hydroxide was changed to calcium carbonate by
the carbonation reaction, and it was assumed that this affected the curing reaction.

Calcium carbonate, which was found to be produced by X-ray diffraction, was quantified using
a thermogravimetric analysis method. By increasing the amount of slaked lime contained in the
wood ash concrete formulation and setting the curing temperature high, it was possible to increase
the amount of calcium carbonate produced. However, there was an optimum value for the
relationship between the amount of calcium carbonate produced and the intensity, and there was
a tendency for the intensity to decrease when the amount of calcium carbonate produced exceeded



a certain amount. Observation of the condition of the test-piece revealed that the larger the amount
of calcium carbonate produced, the smaller the volume. In particular, it was clarified that cracks
and peeling occurred from the difference in the reduction rate between the surface and the inside.
The carbonation reaction is a non-uniform reaction that proceeds from the outside of the specimen
in contact with the atmosphere containing carbon dioxide. Then, when calcium hydroxide changes
to calcium carbonate, the density increases and the volume decreases. It was considered that these
caused internal destruction.



