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1 How much CO2 has cement concrete emitted so far? 
To date, the calcination of limestone during cement production has emitted a cumulative total of more than 
50 billion tons of CO2 worldwide (more than 80 billion tons cumulatively if calcination energy is included). 

2 What are the goals of the project?
Cumulative CO2 in the atmosphere emitted by the calcination of limestone during cement production will be captured to form calcium 
carbonate (Ca(Q3), which will be used as a binder to make calcium carbonate concrete for construction of structures. 

Cement production v olume, CO2 emissions from calcination 
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280 b illion tons-CO2 
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[ Concrete stock, ] ド
840 billion tons (WO『Id)
30 billion tons (Japan) r;,

コ2'

[ cemen t p roduct ion ] 
50 million tons/yea『(Japan)
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4 How do we produce CCC? 
By densely connecting the particles of carbonated waste concrete 
(recycled aggregate) with fine crystals of calcium carbonate (CaCQ3}, a 
hardened body of calcium carbonate concrete (CCC) that can withstand 
the construction of structures is produced. 

3 How would you describe the project in one word? 
We produce calcium carbonate concrete (CCC) using only atmospheric CO2 and waste concrete, which are 
ubiquitous, as raw materials, and permanently circulate CCC as a construction material.

◄

5 How do we capture the CO2?
A large amount of carbon dioxide (CO2) is captured from the 
atmosphere by bringing the calcium component (CaO) in crushed 
waste concrete into contact with atmospheric carbon dioxide (COか as
fast and as much as possible to produce calcium carbonate (Ca(Q3). 
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CO:! utilization 
CCC production 

Production of calc ium b ica『bona te solu tion 

Inorgan ic Ions such as Ca, SI, and Al d issolve I『om recycled concrete 
powder into water, and Ca reacts with carbon d ioxide to to『m calc ium
bicarbonate solution CaCO叶 CO, +H,0→ Ca(HCO,),
The produced calcium b icarbonate solution is filtered befo『e use.
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Social implementation of CCC 

CaO+C02→CaC03 
CaCQ3+C02十比0→Ca(HCO3)2
Ca(HCO中→CaCQ3+C02＋比〇

lnfrastructu『e Waste concrete 
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CO2 utilization 
CCC p『oduction

Waste concrete input

OC『ushing

CCC produc tion process with p『e-load in g (p『essu『iza tion)
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—PSD-Cl 80%-—PSD-C2 max 4.75 —PSD-C3 
60% _ -PSD-C4 —PSD-C5 max 9.5—PSD-C6 40%-—PSD-C? 

= PSD-C8 PSD-C9 —PSD-ClD90% 
0% Si烈eSize(µm) 0.01 
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Selection of app『OP『late particle s ize dist『lbullon of『ecycled agg『egate
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← 
Recycled aggregate adjusted 
to the appropriate particle Pre-loading for filling the
size d istribution is m ixed formwork and forming 
with Ca(HCO,h solution. the aggregate structure 

CCC p『odu ction process with calc ium b icarbona te solu tion 
c i『cula tion and p『ec ipita tion

「Calc ium ea『bonale prec ipitation process ca(HCO9)2aq． → Caco,↓+CO2+H'゜
｀

Agg regates are bound together by calcium carbonate. 
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Futu『e CCC products and applications 

/,.--·

→'
,' 
＼

゜
。

—A",2025 
—●-------

●の5cm~10cm(Stao畑d pr蕊SUrizationmethai)
<!>5cm~10cm (Initial pmssunz紺ionmothod)

量
の5cm~10cm{Praclpl臼tは,method)

10 20 30 
Months since project s血rt

40 50 

↑
 Precipitation method 

一
「Calciデrb盃

Stacked pressu『lzatlon method/
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D゚AC (CO2 capture) 
by sieved mate『ial

CO, capture per 1 m3 of waste concrete 
ーーニー～＼、

Blower: lnte『m itten! blowe『 w ith m ist 
mach ine lo『 hum id ity control 
(Blow ing frequency: 1 m inute/8 hours)

Left In natu『e

1.5 

(kg-C02im') 
50.6 

T『eated a t 
conceptual plant

Conceptual plant aims fo『 33.7
times faster CO2 capture rate. 

▼ 
6 How much CCC raw material is generated? How much CO2 can be captured?

In the tutu『e, structures will be demolished as they reach the end of their service lives, generating approximately 100 million tons or more of
waste concrete each year, reaching a cumulative total of approximately 4 billion tons by 2050. 
For every 1 m3 of CCC produced, more than 50 kg of CO2 (target 124 kg) will be captu『ed from the atmosphere. 

7 What will the CCC structure look like? How widespread will it be? 

We envision a prestressed structure that is a composite of CCC and steel.
We aim to have several CCC buildings constructed in 2030, and half of all cone『ete structures will be CCC by 2050. 

Pred iction of waste concrete genera tion 
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Estimation of CD, balance in CCC production
(compa『ed to p recast conc『ete)
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① Calculated using standard emission factor(kg-CO,JMJ)p『ovided by CR2-LCA-WG 
② Carbonation by blowing DAC during CCC raw

= material p『oducti onNo CO, cunng during CCC production
③/losumed thennal effici ency of 100%, and calculated required heat and CO, emissions based on actual measured water consumption, etc. 
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CCC real scale scena『lo
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Develop..,nl匹--ofCCC］
Comp『essive strength of
12 MPa achieved 

Const『uction of 
experimental structures 

Const ruction of 
2-31ow-『ise CCC buildings

1. 725 times increase
annually 

50% of concrete structures 
are CCC const ruction. 
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2 thousand tons 

345 thousand tons 

110,000 
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Minimum required strength of concrete: 12 MPa 
Article 74 of the Bulldlng Standard Law Enforcement 
0『dinance: "The st『ength of concret● u..d in reinfo『ced
cone『ete canst『uction shall be as specified below." 

Exhibition of experimental structures at
Expo 21125 Osaka 

EXPO 

2025 

Enaebnent and 『evisionoll a匹 and standards ] 
①Obtained minis1erial app『oval unde『Article 20 of 1he Bui lding Standard Law

②Establishment of the Codes and Standard Sp ecificati ons of the ArchitecturalInstitute of J apan 
③Obtained ministerial approval under Article 37, Pa『ag『aph 2 of the Bui ldingStandard I.aw 
④Establishment of」apanese Industrial Standards (JIS)
⑤Revision of Notification No. 1446 (technical s1andards) of the Ministry ofConstruction 
⑥Comp liance with Article 37, Pa『ag『aph1 of th e Bui lding Standard I.aw

/ CO,emi..ion reduc tions 
乙 —―’

Japan：▲26.2 million tons-CO,/ye●『
WD巾d：▲2.1 billion tons-CO,Jyear 

Proposal of CCC structural typ e consideringmanufactu『ingm叫四

とここiLowー『i..CCC build ing
冒—袖ぶいが庫•ば四れ立

High—巾a CCC building
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Concre te can crea te carbon ca pture and s tora ge in human ecos ys tems in add ition to con tinen tal and mar ine ecos ys tems. 
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106.4 billion tons/year Carbon captured in marine ecosystems 

Blue Carbon 
from ocean,,bl岬
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