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ABSTRACT

To achieve carbon neutrality, efforts are being made to reduce greenhouse gas emissions.
Our company has developed CARBOFIX® cement, which has a low CO2 emission during
manufacturing and reacts with COz during curing to enhance strength.  We are currently
considering its practical application in concrete products. To apply CARBOFIX® cement
to pour-in concrete products, we manufactured actual products at our production facility and
evaluated various properties. = The manufactured products fully satisfied the required
performance and were adopted in real projects.  Furthermore, it was demonstrated that
the concrete products using CARBOFIX® cement could reduce CO2 emissions by
approximately 43 kg/m3-concrete, compared to those using ordinary Portland cement (OPC).
These efforts contribute to the realization of carbon neutrality by reducing greenhouse gas

emissions.

We will continue to research, develop,

and work towards practical

implementation to achieve a sustainable society.

Keywords : CARBOFIX® cement, Boundary block, Carbonation curing,

Amount of CO:2 fixed

1. T C & IS

HERIRR L O JF KT @ bikFE (Co,) AKX,
RET7r R EOREGHRTA L b TEBY, 2
Dbk b%< 5D 00, DY EHIELC T -
BUHA AR DK FEE B TIThiIL TN D,
[ETI% 2020 4E 10 HOBFIC L D —R o ==2—Fh
FNVES VU, Co PEHEHIBIZ M - Eh & 3K
BILL TS,

a7 Y — MBIz EIT 5 0. HEH EHIEOR R O
—DL LT, COLR,ZWIN-FHETHZ &T, #iElCk
% COp PEHEAZ FEMII~A T AT DHZENTE
Har s U— MBI S, W RIEKIZAN 72 B
BOBHEE SN TWD 2. Z oML, y-CS 1%
Sy &3 DIRFIM = WD Z & T €0y & & LTl
b5 LaREELTEBY, kD=7 U—F
CHEGL TR A LV FOMHELZHIKARETHD Z &
WZHNZ, BEERFIZ CO, Z [EEhT 5 Z & T, Co &K
RICHIRCE D& LTV A,

T A REEFETIE, MK 3300 5t @ C0, 2 HEH
LTWAZERMBNTWS Y. fi)s, BAL ME
E1T, TORETRRICBWTREDREIEY &5k,
BREFE L TUH A 7L L TEY, fEERAS O
WCRELSEBRLTWA Y, 2o X )72, CoHEH &
DR & YIS 2 WS4 <, Co, 2L L, ff
6T 28AL N THD [H—RT7 47 20X |
R LY. h—R7 4 7 A®% A v ME, HdR

VR T Rt A R (0PC) & [FIERDILY) THERL S 1,
B-CS ZFEIME LTS, £/, OPC LV % Cal
EERMRNZ &, KIETZ Y U EBERTES 2
EMBELERFD CO, JEHHEN D 7. S BIZ, REE
{EBAEICL D CO, IS5 Z LT, KiFE7e o BE
HEHEZEH T2 ENAETHDH. ZHETIT,
H—=RT 4 7 A® A NI TH DA o H
—ayX T uy JIZEALEEBLHY, KEE
CBEEIToTA VA —a X T Ty 7ix, H
FEREEDS JIS OHEM 2T e 95 & & 612, Co. PEH
EHIRICERT 2 2 L 2R L TND 9. 5% 0 €0,
P BEOHIRICB N TIE, I—AR7 47 2@k X
KRR BEE L CW ZERARITHY, FDi=
DITIZEMRL L 720 T, L0 B K& W
A& a7 ) — MU A~OBEHNR VL E L 725, L
MWL, B—RT 47 A® 2 | &AL
HT21HT-->TiE, B & g U ThiB & ¢
DR ZET 5 Z &, MEERSEE 7o D R ot
ITRBENZ ENBREFHE LTHETLND.
AFaTIE, H—AR7 47 A A FDifIAI 2
v U — MU A~OEAEERRT D &L g, E
BB T3 CitiA x> 7 U — ML &2 S5 L,
FHE TICERA L= FEHINZ OV THRET 5.



32

KPR A v MFZeHE S (TATHEIYO CEMENT KENKYU HOKOKU) #5188%5-(2025) : VEZY, ¥4, A H

2. WAV ) — RELR@EIT
o) — FDOERMER

U

2.1 A=

H—=RT 4 7 A0 X k&AL
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LT, A7 71X 10%£2. 5em, 28R &1 2.0+1.0%&
L, TEDATZ T %#5HT20IT SP OUINE % M
;LT

PEEARE, EAME (BN 0 ¢ 100X 200mm)
ZHWTJIS A 1115 BE TN JIS A 1132 [ZHEHLL T
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Table 1 Material in laboratory tests (ERRERIZH 1T 5 ERME)

Material Symbol Characteristics
Water W Tap water
CARBOFIX® cement
Cement C » .
Specific surface area: 3300cm?/g, Density: 3.16cm?/g
Mountain sand
Fine aggregate S Density in saturated surface-dry condition: 2.62 g/cm?
Fineness modulus: 2.60
Crushed stone; Size20mm-5mm
Coarse aggregate G o o
Density in saturated surface-dry condition: 2.67 g/cm?®
Chemica admixture SP Poly carboxylic acid-based high-performance water reducing agent

a7 Y— hOfidA % Table 2179, 27U
— hOKEA L R (LR, WO) 1%, 44%F LT 50%
D 2KHEL Lz, W/Cad%E, = ) — ML, &R
EYEOYE a7 ) — F TEERASH (TR
JEH) ICBWTEBICERH SN TWAERATHD.
W/C50%1%, H—ART7 47 AP R vEMFH Lo
Y7 U — D COWIhFIE W/C REWIFEREL
RBHEESNTWA D Z &G, RV WCBKR
TVEA L LTRE L. BAKEIZ WCe Itk s
162kg/m* T—E L L=, 7L v aMko BiEE L

Table 2 Mix proportion of concrete in laboratory tests
(FERARBRICETHa0)— FDEER)
Conditions Unit amount (kg/m?)

Name | W/C | ¢a
(%) | (%)
WIC44 | 44 38 162 | 368 | 698 | 1161 | 3.68
W/C50 | 50 40 162 | 324 | 772 | 1123 | 3.24

W C S G SP
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Fig.1 Steam curing conditions
(HREBEEH)
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Fig.2 Carbonation curing chamber
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Fig.3 Compressive strength in laboratory tests
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Fig.5 CO:z2 fixed amount in laboratory tests
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Table 3 Mix proportion and fresh properties of concrete
@AVI)—FDEESLUVI Ly atRK)

Conditions Unit amount (kg/m?3) Fresh properties
wi/C sa Slump | Air content | Temperature
w C S SP
(%) (%) (cm) (%) (0
a4 38 162 368 697 | 1161 | 1.84 95 0.7 25
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Table 4 Evaluation of CO2 reduction by using CARBOFIX® cement
(H—RT 4 VR A MERIZ & % C0, BlE 2 0 ET)

OPC CARBOFIX® cement CO:z reduction
Concrete COz emissions calculated from
o 263.1 162.6 100.5
cement CO2 emissions (kg/m?3) 10
Construction volume (m?3) 0.43 -
CO2 emissions at construction site (kg) 113.1 69.9 43.2
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