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ABSTRACT

Efforts to reduce CO2 emissions have been accelerated in various industries around the
Our company has developed CARBOFIX®
cement which has low COz emissions during manufacturing and hardens through a chemical
reaction with COz2 during curing.

world in order to achieve a decarbonized society.

In this paper, we manufactured splitton blocks, which
were immediate demolding products, using CARBOFIX cement at a precast concrete factory,
The results showed that by performing carbonation
curing using a portable carbonation curing equipment after splitting, in addition to the

and examined their applicability.

conventional manufacturing process of splitton blocks, it was possible to fix approximately
40 kg/m3 COz in the splitton blocks while ensuring a strength of 18 N/mm?2, the standard
design strength, or higher.  Furthermore, splitton blocks manufactured using CARBOFIX
cement were used on road slopes as part of reinforcement work and have been in service

since June 2024.

Keywords : CARBOFIX cement, Splitton block, Portable carbonation curing equipment,
Slope reinforcement, Amount of fixed COz
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SP Blocks using CARBOFIX cement
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Table 1 Materials

(2R #)

Material Symbol Characteristics
Water w Tap water
Cement c CARBOFIX® cement
Specific surface area: 3300cm?/g, density: 3.16cm/g
River sand
Fine aggregate S Saturated surface-dry particle density: 2.60 g/cm?
Fineness modulus: 2.90
River gravel
Coarse aggregate G Saturated surface-dry particle density: 2.63 g/lcm?
Maximum aggregate dimensions; 10 mm
Chemica admixture AD Admixture for immediately remolded concrete product
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[Carbonation curing conditions]
Temperature :

30°C

Relative humidity : 60%RH
€0, concentration : 80%
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16

Fig.2 Compressive strength in laboratory tests
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Fig.3 Manufacturing method of SP block
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Fig.9 Exterior view of portable carbonation
curing equipment
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Fig.10 Splitting status of SP block
(SP 7o vy OEIZKR)

() SPJo vy DAEEHE

SP 71w 7 D IEEEE, Fig 11 IR ALE X
DEHELL72 ¢ 100mm D=7 U — k7 % ¢ 100X
200mm (ZHETE U - (a1 X 2 JFEME SR & A1 L
7-. JEfMEsREE BRI, JIS A 1107 Tz 7 U — ks
5O 3T ORI 15K OVEAGTR L RER 515 ) | HEL
LT, Mins BRIV 14 HIZEMRK L 7.

4.3 BEETRHROBRER

(1) BRK#E

5.5 R IAL B AT K B R bR A1, 2024 453 H
1H 15 FFX Y 5 HRISENE L7z, [RERLAE RO
N OB Fig 12 (2R, REB(EEA T ORE
PRIRNEREE I, R R BAIATE KD 5 E T o, B
EREL 2V, ZTORIZIRE 14.0~23.5°C (CEHJiE
FE 20.0°C), ¥@FE 59.4~66.5%RH (- ¥ B
63. 3%RH), CO. JE2FE 39. 1~77.8vol. % (¥ CO, Ji s
70.3vol. %) OFEIPHCTEE L. 7ok, RELIEAEF

285

350
Y

50,50
]
1
| ¥

Core specimen(g100 X 200mm)
sampling position

Fig.11 Concrete core sampling position in
SP block
SPTavIcHITd
aV9 ) — FaT7HERME)

DY RIRT, 2.4CTHH-T-.

JEAGTR R EREE 2 Fig 13 10”3, i 14 HIZ
BT 2 EMERE L, B4 TROTIX 23, 9N/m’®, &4
THEO@TIE 29.2N/mm* TH Y, WIhoHEAFED
FREHEYESREE 18N/mn’ & Bl ~7-. b OfER X
V, 5 RBILEEREEZER L CORBILEAZAT
I EMA[REEE X T, 7272, SPU Yy KR
WLz 27— a7 oM 14 BIZBIT 5 EH
PREE I, ENRBROMSR 45N/ mn’ F2E) L H/h&
WHERTh o=, ZOfRERIZHOWTIE, ko sl
WL, RSN, REBEEAMZR EOEWIC X
0, HEIEO TR RCR B L OHE AR ILE N R o
TWHZLERENEBL TS EEZOND. EE
TREOPB LVQD REEAE AT X D JEHERE OHE

March March
Ist 6th

= = P P2
=T S = 2]
o
(=1

wn

Relative humidity[%RH]
€0, concentration[%]

=]

Outside temperture[°C]
Temperature inside equipment[°C]

1
[42]

0 24 48 72 96 120
Curing time[h]

—--Qutside temperature

------ Temperature inside curing equipment

—-—Relative humidity inside curing equipment

—C02 concentration

Fig.12 Curing environment in portable
carbonation curing equipment

(BHRBRIEELERBADELIRE)



22

KEPEER AV M FZEHAS (TATHEIYO CEMENT KENKYU HOKOKU) #5187 (2024) : %4 fih

. 35
L mCuring age l4days
S 30 :
= oCuring age 5days :
= Carbonation
W 25 Air curin curing
S u‘!m +
E Air curing
» 20
g 13.7 N/mm?
= 15
§ 10 Carbonation Heat
E curing curing
(]
3 21.6 N/mm? 15.4 N/mm?
0

Curing method 2

Fig.13 Compressive strength of concrete core
specimen
Q7 HEROEERE)

B, FnFn 216N/ m* B LN 13, IN/mm® TH Y,
FBETEROOHAEDITIDRKEWFER L 272, &
ETROIL, B R LERERS R STy
IGIE % LV IR EAZIT O 120, RS ELT
LRod < MEHEERNRKELS hoTu s EZLND.
LU, Aiko#@y, mFEEHO 7 vy 7 13k L
TV, ENCRIT 72 EORENEAE LT
<, WhEZERD I LHLTERWED, —EITKE
{EBAETEDHEN VI WVERREE VLS.
TATREOTIE, KRB LEAIC X 2 REHEE R
HETEROOEHAE IV /NS WL OO, M 14 BIZ
B2 EMEEEITEATREO L Y B 5N/mm? & O s 3R
Elhpote. EBlL, BETEOTIE, SP7uvyso
RICEAZ IR A Z1TH 2 & T, R bEAERL
R~ TEDOMRENEH L TWDHIZ), SP Ty %
MABERDZENARETHY, BETREOLY H—
FEIZ%< D SP 7 a w7 iR bERET D2 LW
BEThs. LLEXY, SP 7 r vy s oo, g
OB NOERETRHOEHMAT LI L L L.

Curing method (1)

5. A—RIT4 U REAV &R
SP 7oy nHiE

5.1 SPJOw sy p&liE

SP 7'y 71, 2k TOMBE R T8
&R — DM BB L OEA OB Y =2 7 U — RZ
Lol Ls, BEETRIT 42 @ilOoRTFIEE [F—
EL, BATRERIT4IEORG LY, BETREOZE
HL7.

5.2 SP 7Ry DREBE

MSPJovsrnra

SP7mry7OMEELT, BELZSP Ty
K OEEAIC3EAKEHRY, BE, S8l L 0T
e o8 2 AT L7z

SP 7y 7 BRI, JISAB3TL Ly Z k
A7 U — MG 2BV, fE Lmfg Im®
720 O EN 350kg L ELHESATWD. AElfl
EL SP 7uy 7 1E47- 0 OoREIZENT D
T 0. 1m> THHZ &b, ar s U — T
TlX, SP7uv 7 1{EY47-0 D&E&E% 35kg LA E&
LTEHELTWD., ARFHICBW TSRS, HIA
wBoTay 7 EEEZHE L.

SP 7w 7 OB, =7 ) — ML TS
TE L TWAEE (EmoMkid, O0EihE
FORITOFER L) (2O THEMEL7-.

JEMEIREE 1L, 4 L RERIC SP 71w 7 M HEEE L
7marv 7V —+hra7 (¢100mm) % ¢ 100X 200mm (&
I Uik 2 vy, JIS A 1107 =227 U — |
D35 D 3T OFRUTE K OVEAG R EE B G5 1CUE
LU CEM L7z, FEMRERBRIE, INREA#L X
DR LB AR W TER LT-.

(2) CO,EEE
R b2 FER L7- SP 7 v 7 D C0, [EE &

%, BRFEOH (TC) 12X > THIE L. TC OHE

(ZILER SR - Wit 5 oo AT 258 (35 BT ¢ 84 EMTA-Step)

AL, BRFEAIEH CREHE 1250°C TRREET D =

ETHA LT CO RN TR TERE L. &

b B A L > TSP 7 a v 7 ICEE &7z COo B

OHEMFNEE LLFIZRT .

O SPTuavZIlEENDLECOLEDORETDH. &
COo, BDMIFEIX, SP 71w 7 2B L -%
(ZHESY L, Bkt 7ok 2 Lz,

@ SP 7wuv 7 OREIHER LZSMEHZE T

% CO, BAMETD.
RIZESZRD SP 7y VEEAZAEL, BE%E
H e SP T uy Y BT D EMEIOE &%
HEETD. EME OB EHTZ D CO, BN D,
SP 7 vy ZIZEENDMEH KD CO, &EFH
T 5.

@ @ TRDOERIILEESRLD SP Ty 7 ICEF
NHECo,END, @TRDIZSP 7y 7ICE
FNOMEHED CO, BEELFIK Z & T, &R
Feft B L - TSP 7 u v 7 \[ZEEA L= CO,
& (Co.[EER) #HHT 5.



23

KR A v MiFgE#Ed (TATHEIYO CEMENT KENKYU HOKOKU) #1875 (2024) : ¥%& fih

5.3 EMBEL-SP IOy DRE

(1) BRZIRRE D FFE

SP 7 m w7 O'EE% Table 212779, SP 7w
7EEIE, W EERE (3bkg) & LIS Z L%
R L=,

SP 7' v 7 OAMBFRHEDFE R, OUEINCXIT 7R
FORFITIZBOONT, RiFThotz. 7o, HIH
L7z SP 7w 7 OEIEIZE T 5 MMNMERIZ OV T
b, BT TOANBSELHZEL B, I1—
N7 47 AR A N LTEGA THIEK & RS
DB ZERATIETH D = & 2R LT,

Table 2 SP block mass after splitting
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