Toward Realizing a Circular Economy for Concrete

"CCC" Future Concrete to Save the Earth
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Background of the Project

To date, the calcination (decarbonation) of limestone during cement production has resulted in cumulative global CO. emissions exceeding
50 billion tons (and over 80 billion tons when including emissions from combustion energy).

We recover au CO2 em|tted during Cement pI‘OdUCtiOI‘l and accumulated 280 billion tons-CO, 50 million tons/year (Japan) 200 million tons/year (Japan)

in the atmosphere, converting it into calcium carbonate (CaCO:s).

This calcium carbonate is then used as a binding agent in calcium carbonate
concrete (CCC) for structural construction. By manufacturing concrete
that absorbs CO: and commercializing it as a primary construction
material to replace conventional concrete, we aim to establish a new

resource circulation system (C*S*).
*Calcium Carbonate Circulation System for Construction
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After the carbonated waste concrete particles are mixed with calcium bicarbonate solution, they are Column and wall components are constructed by
packed tightly in a rigid mold and pressurized to cause dissolution of calcium at the contact zone of the connecting calcium carbonate concrete (CCQ)
particles and re-precipitation of calcium carbonate crystals(calcite, aragonite), followed by several units and applying prestress to integrate them, and
cycles of drying and immersion in calcium bicarbonate solution to produce CCC units. beam and floor components are constructed by

combining them with steel, wood, FRP sheets, etc.,
- I | Pressurized molding machine | Increased pressure reducing porosity and increasing strength (SEM) or by USing arCh VaUlt or dome StrUCtureS Where
Ol Pressure:50MPa @ Tk I e Increase in size of . : ,
s p pm | T Eey R 2 2oMPe only compressive forces act, and the column, wall,
@ f’:‘:’?%%%d l ‘R‘:?pi'i!;’é‘;?@n beam, and floor components are then connected
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By repeatedly providing the fine particles of crushed and graded waste concrete with moderate moisture il
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content, the calcium component (CaO) in the waste concrete reacts with carbon dioxide (CO) in the T
atmosphere quickly and in large quantities, thereby recovering a large amount of CO. from the atmosphere. .
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Calcium carbonate concrete (CCC) is produced using - \ Infrastructures Gencing shear test Qutof-plane alowat
only atmospheric CO. and waste concrete, which are ,\ _

ubiquitous raw materials. CCC is then permanently 5 st v <

recycled as a construction material. Proposals will be Copte famaghec CO- o ot s eRigid-frame structure

made to optimize resource circulation and maximize roduction o caclum bicarbonate solfien adyied

CO: capture, which are necessary for social > o

(Precipitation of caicium carbonate)

implementation of CCC, as well as to develop the basic W Jd  cooscoraco,

g ’ (CO: capture by uncarbonated substances) x g
criteria and standards for CCC structures. _Reuse §/

Low-rise CCC builidings

Distribution of Intermediate Plant Facilities and Estimated CO. Emissions Project Perspective

In the future, as structures reach the end of their service life and are demolished, over ~ Alter confirming that the quality of CCC and the performance of
100 million tons of waste concrete will be generated annually, reaching a cumulative CCC structures satisfy the building code, we aim to construct
total of approximately 4 billion tons by 2050. For every 1m? of CCC produced, over several CCC buildings in 2030 and half of all concrete structures in
100kg (target: 124kg) of CO: is captured from the atmosphere and sequestered. 2050 will be CCC structures.
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Concrete tO be Wh|te Ca rbon | White Carbon" following Green Carbon and Blue Carbon reduces global warming.
Concrete can create carbon capture and storage in human ecosystems in addition to continental and marine ecosystems.
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