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Fundamental Study on Various Physical Properties of Cement Paste Using CO2-Fixed Sludge

Water as Mixing Water

Masashi Shinsugi Kuniaki Sakurai

Abstract

This study investigates the effects of the manufacturing conditions of sludge water on the CO; fixation rate
and the properties of cement paste using sludge-water-fixed CO; as the mixing water. As a result, it was found
that, within the sludge concentration range of 3-15%, the CO; fixation rate was approximately 60%. The
compressive strength of the cement paste using sludge water fixed CO; was equal to or greater than that of the
cement paste using tap water with the same water-powder ratio. By using sludge-water-fixed CO; as the mixing
water, it was estimated that CO, emissions could be reduced by approximately 42 kg/m3, while maintaining the
same compressive strength as conventional concrete.
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Ee_THIN U 72, T O 7243 D3RR 7K B 3R 0D CO[E 72
BEOHENME LB Z 6N, TOMEIF0.677%TH -7,

— 5T, COEEREEAT v UKEFMEEKRE LTH
W2 Z LI L ACOEERBDHMEL, iR T v K
DT AL FAETE LTZCOEIZHY T 2D,
R LvHEETE L EZLND,

_ W pXWg wxCaOXMcoz/McaoXaco2

beoz = e x 100 @)

ZZig,

beoz @ Bt A v k&7 0 ORISR D CO2 [EE
BEOINEDHHE%)

Wy p 2 BA Y B R=Z MPOMIREKE (27 v VEE
SHEEERVY) (9)

Wy w - BIREK (BHE A 7~ DK) F DR T > PR (5%)

Wep: BAY RAS—=2 FiDE A v b E(g)
Ca0 : & A F o> CaO &4 2:(64.14%)

Mco, : CO2 D4+ H(44g/mol)

Mcqo : CaO D4y ¥-H(56g/mol)

acoz : CO2[E & #(%)

X)LV, COHfEZEDHINEDFHAHIL0.706% & H

H &Nz, 28, COMEERSER T v VKERWZIGED
TALPR=R MDA M (W NIRRT v ¥
KERDOEA L MO EENDHT0, BEICIE, kY
BOR—ANERL L1225, L, ORI
KOTMhEBEZLNDZ LD, ZZTIHERTZZ L
& L7z, HIEME L HREMFIERSOEE R LI L&
BEZDHE, BERAT v UKIZEE LZCOATE A v b
R—=2 MILEAINTWVD ERBEIND,
343 EmERE ME7TERB X U28HDOE A b
~R— 2 OJEHEIRIE 2 Fig. 93 X OFig. 101RT, _L/KiE
IKOENF BT % K O i # T L7z, COfE EMUIRE K
EHWEZE AL =X FOEMREIX, FLEAS b
CO [ E IR/ L (CIWmIX) D _L7KEK 2 W =534
ERTRE L Aol A U EKEPW) D FKTEKZ A
W h & RS\ LIXZE B B O TERRRE 2 ffr L,
BEIZPIWA3230% LA T OAEP/W O #iH Tl EAEIREE A K &
< 72 DM %R Lz,
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Table 5 COHEHEDR

GLllarrs)— MG

Mix Proportions of Concrete for Estimating Amount of CO2 Emission

No A W/P sla BANT £ (kg/md)
' - (%) (%) W C ) S G
2 okiEK 45.0 175 389 - 776 964
— 46.0
10 COEl FEMHEA T
SR (IES%) 49.9 175 339 11 790 981

Table 6 COEHZEDHIBEN R DOFRFRE L (HEAL : kg-CO2/m3-con)
Estimated Results of CO2 Emission Reduction Effects

o COffl i e COAH1HL(B) aet
No. | MRE/KOFESHE
QY W sl c s G (B)-(A)
2 kA 0 0.0 - 2047 | 2.7 2.7 300.2
10 CO[EERHEA T v T IK (IR EE5%) 2.7 - A19 | 2571 | 2.8 2.7 258.0

MCOMEHI &K « Okglt, &AL b @ 757.9kglt, ME#F : 35kgit, HUE#H @ 2.8kg/t, AT~ P : 216.1kglt

Fig. 8& 0, COfEEHHE AT » PKFDCSPORF:1T
CaCOshi T Th D EH 2 bND, HHBIL, MHREKIZ
& E N D CaCORL 11X EAFIRE DN HF G- L, ZFDHE
K, 7V 33— hRAFI OB AR EN L L
LA SR 1272 o T2 2 & TEREBEN/NE L o fetz
HEBELTNDY, RIFFETHRERIZCSPICEEND
CaCOshi {3 EMETREE DI H 5 L EHEZR S D,

— 5T, COMERHEEA T v VKPOCSPIZIE, CaS%
DYEORKIGEA L ML EENTEBY, O
KRGS 2 2 & C, BMERBICES LLELEZ LN
%o JEMEHREE OB 2 AKFOSE % & D 1= sE 20 i
FHIAH%OFEE T 5,

AFFROFEREWEEZ D &, COSETHHEEA T v K
ZRREKE LTHWS Z & T, FTEDERRE OfElR
LB HEATE A PREETAZ EBAREE B X D
n, S5R5COMNRICEND = L LW TE D,

4. COHHEDHIEINR

COEEREA T v VIK(A T v VIR EEE%) % 7= Al
£ No.10(W/P=49.9%) 0 #1128 H o> [E A 7 2 13:59.3N/mm?
THY, FAKEKZEHOZEA N.2(W/P=45.0%) D4
(60.3N/MM?) L IFIFHE LV, TZ T, ZO/MEEL LI,
COfE EMIEA T v VK ERAND Z &1 X HCOEH &
OHIBZNRZRA Lz, REICHW a7 Y — MNEA
ZTable5IRd, AR 7V —2BELT, H
AEKE:175kg/m3, s/a=46.0%, Z24&E45% & L=,

a7 U — MIERT 2 KM B A ST 5RO COHE
HEX, BEEODZ 2512, K30kg-COlt, & AV

k 23757.9kg-CO2/t, F'E #4533.5 kg-CO2ft, HHH4432.8 kg-
COAtE Lz, F72, AT v UKEMREKE LTHAT

HTLETAT y VOISR D COMEHBEZHIBTE 5,
A F w P(S)OTER, N7 & O BEEEY IR 5 CO 8k
HEX, BREAVRAKRT LT —FX—2R¥%2HF
216.1kg-COaft & L 72,

INOLOME (BA N, B, HEM) ZLDCo:
PR &S L, 27 ) — MUERO BRI T
Y7 U= bm3H T O Z & OCOMEH A L
7-(Table 6), 7272L, 2> 7 U— bimédH 7= OCO[EE
%(Wcoz—fix_con)iﬁ S ORT v VIR D COMEH &
(Wcoz—sl.treated_con)@ ElIN:#=A it(3)j<5 L U‘f‘(‘l) Ik vsk
Wi,

Wcoz—fix_con =Wy _con X W _w X Ca0 X

Mco2/Mcao X Geoz 3
Wcoz—sl.treated_con = WW_con X Wsl_W X Wcoz—sl.treated (4)

R
— ey

Ww. con: 2227 UV — NROBIREKE (X7 v PEES
ITEERV)  (175kg/m3)
Wa_w: SURE7K (B R T~ 2K) HD R T YR (5%)
Ca0 : A MH1 D Cal & A =(64.14%)
Mco, : CO2 D431 (44g/mol)
Mcqo : CaO D43 ¥-(56g/mol)
acoz : CO2[E & 2 (%)
Weozsltreated : A 7 3 VALERIZ£R 5 CO24EH #2(0.2161kg-
CO2/kg-sludge)
ay 7 U —Mm¥bhiz Y OCOMEHEIL, =27 U — |
1m3H 7= 0 OB & DCOEH B DR Fn)> 5 CO2lE E
BBLORT v DVWUBIIR 5 COMEH B OB A 7 L
FIKZ ETRDTZ, 2b, ARG TITHIEE KR ~DCO2
A, HEE, S, M TEE TR S 5 Couta i
EH TR,
COHEHEDREHE R % Table 64 RT, COfEE



RMABATTZEFTH  No. 89 CO&[EHE L= AT v VREMIBEKE LTz A b= AWM 2 JERE AR

BUER T » DR EHIRBEKICHW a7 ) — M, A

Miie=z 7 ) — b L AFOEMRE 2R LD 2T,

COMEHEITH42kg/m3fk T & 2 ERE L=, 2,
HALE AV N EENSOkg/MIEIM CE -2 E N KRE A E
KTho,

DI, AFEHHEAT v VKEFERMEIE LTRIAL
TNWDZENnD, AT v VKOEFRLAHERE L, A
HEOERICERT 52 & bHIfFCE 5,

5 FEH

ARG T, BREAT v VKO R T v VRERL LR

T v VKEVERLL THr B CO2%& FEANT 5 F T W
(7 LIKFER) N COE EHFRIZKIT T EER T, F
7z, COEERHEA T v VKEMIBEKICHA W A
=2 N OEFEYME 2 FEHERICRET LTz, S5z sm
B S e s

1) T ULIKFRERIOhDEHEE A T v UKD R T v VRE
%#3~15%& L CCO & A L= Tlx, COEE
HI60~65%FLE TR T D,

2) ATy URESNOEREEAR T v PIKOD T L KRR
Z3~T72h& L CCO & A LT=4METCIX, COffE
FIIT0%RE N T 5,

3) COMHEMERT v VKREMBEAKE LTHWE
AV FX—2 FOCOMEERIE, HAKEKDOEA
WZHARTHIINT 5, & O & I3 COH E i A
Z VK PICEE ENTZCO R L ITIER%TH D
T ERMERR L,

4) COEERIER T v VKREMEEKE LTHWS
Z & T, A UK (PIW) D _EKEK DS L [F
WD UIEENLL EOJERERE SR T X D,

5) COffl EMEEA T v PKEBIREKE LTHWS
Z T, M 7 Y — R E RO EHMERE &
LR L7z 5 2 C, COHEH &% K42kg/miElik ¢ = %
LR END,

58I, AT v UKIZCOZRBLEET D=0
COFEATTHERR, ETHF~OHEAEZEEL T, AT v UK
~CO & AT 2 BIER /e & OBt 217> TV TE
Thbd, £, AR TITIEE100%CO A0 A % Fifi A
Ty UKRNEALTND, EEOHEHTIE, B¥hko
HET A @B CRETDHAT v UKNEATEH &
ERELTONE0, BHEROYED 2 258 L= EA
HBRBITo> TV FETH 5,

HiEE
AWFFEDERE T2V, IERIBFIIESE T D IL R RFED

MAEMBEZR IV BRERTEREZBY L2, ZZIE
<BILBLLETFET,
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