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ABSTRACT

A demonstration test was conducted toward the practical application of a technology
developed by Taiheiyo Cement Group to effectively utilize COz separated and captured from
the exhaust gases generated at cement factories.
manufactured using the COz utilization technology were determined, and test construction
of the subgrade, base course and concrete paving was conducted. It was shown that the
construction using the materials containing absorbed COz could be carried out in the same
way as with conventional materials, with the quality of the completed structure achieving
the target values.  With the specifications in the current study used, it was estimated that
the material-related CO2 emissions per square meter of pavement would be reduced by

Specifications of pavement materials

15.4%.

Keywords : COz capture, COz utilization, COz absorption, Carbonated slurry,
Carbonated slurry solid, Industrial and trade waste, Concrete sludge, Waste
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Table 1 Physical properties of materials before and after CO2 absorption
(CO RIRFTERDRAZ YD EMME LU A D)

BET
Densit Specific Bound CO2 absorption CO2 absorption
Sample o/ cm3))/ surface water (kg/t-After (kg/t-Before
9 area (%) carbonation solid) carbonation solid)
(m?/g)
Before
carbonation 2.10 27.6 14.2 50
Sludge After
carbonation 2.59 68.0 9.3 178 208
Before —
carbonation 3.16 3.2 0.4 20
Cement After
carbonation 2.58 46.6 4.7 298 364

HELDHZELD, CORILFTID AT v PEFRY DS
T LENE A NI BN R T
L A RNE®AL MKFIIZEET D CO, & DI
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Fig.7 Appearance of base course material
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Fig. 12 Relationship between moisture content
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(1) ER#F

ay 7 U— FOfEfAME % Table 2 (2779, fliH
L7zt A L MIEEARLVET L REXA U RE LT

0%ER)

H—HRFr v FICLY, 27 —FRT v TITCO,
RN S AT U —%&CS & L7

2) &

REEEEm L7227 U — FOilS % Table 312
R BAIEWTR YL WB=40%, s/a=39%%, W=
175kg/m* & L7z, CS WEEAD/KH#EZ PL & L7z, &
AL MIXLTCS & 10, 15, 19%DNENES LK
ek, FThFHCS10, CS15, CS19 & Liz. A7
O BAEE %A 21 £2. Ocm, ZE5E D BIEE A 4. 551, 5%
L, IRFFIOTMEIZ L VL.

() HE&AE

oy ) — FOFRIERIE, LHEORYZEREL,
I0CERE FICTEM L. a2 Y — FOREEY
5% Table 4 |27”"9. €S ¥ U —XICEAL TIE, BEfE
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Table 2 Materials used for concrete

@2 )—+DOERAMH)

Materials Symbol Characteristics Density(g/cm?)
Water W Tap water —
Cement B C | Ordinary Portland Cement 3.16

Carbocatch solid CS | Material: Dehydrated concrete sludge 2.61
Fine aggregate S Mountain sapd : Crushed sand=80 : 20 558
(volume ratio)
Coarse aggregate G Crushed stone 2.70
Superolasticizer SP Polycarboxylate ether (Normal type) —
Perp SP-R Polycarboxylate ether (Delayed type) —
Table 3 Concrete mix proportions
YY) —rDESE)
- - 8
Name | WB | sa | csm U”'tE‘;"’ eight (kg/m?) SP* | SP-R*
(%) | (%) (%) w c Co* S G (Bx%) | (Bx%)
PL 0 438 — 645 1057 0.4 —
CS10 10 394 44 642 1051 — 14
CS15 40 39 15 175 372 66 641 1049 — 1.8
CS19 19 355 83 640 1047 — 2.4
YRELE 187%DARS—TEAL, SKDLEAKEZHIE
TG FE COERFFEEZH LT 30 2ELTHE
Table 4 Concrete mixing procedures
@Ev9)—tOFREFIR)
Name Mixing procedures
PL G+S+C—Mix for 15 sec.—W+SP—Mix for 60 sec.
CS G+S+C—Mix for 15 sec.—CS*—Mix for 60 sec.—~W+SP—Mix for 120 sec.

*&E L 187% D RS —T{HE A
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Fig.16 Construction status
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Table 5 CO2 emission reductions

(CO HIEZNR)
CO2 missions (kg/m?) Reductions
Existing materials | Low carbon materials (kg/m?) (%)
Pavement concrete 77.1 64.3 12.8 16.6
Base course 0.86 0.04 0.82 95.3
Subgrade 16.4 15.5 0.9 5.5
Total 94.3 79.8 14.5 154
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AEEOR TICB VT, MEHHEO 147200 1) KFEEEAV b BAREE  KFEEE AV b
CO, PEHYFUHAT & Table 5127”3 CO. 2 WKL L7244 LAR— bk 2021.2021, bp. 14.
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L il LT, 14. 5kg/m? (15. 4%) @ CO, BRIz 525 &
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