KPR A 2 MRS (TATHEIYO CEMENT KENKYU HOKOKU) #5187%5-(2024) : % H il

O%r KO

ANCILA—RRr—ra T )—FD
EfEREICRETEBBIEDEE

Effects of Inorganic Salts on Compressive Strength of Calcium
Carbonate Concrete

5 om E A % OB M = A B %
T OBE O e L [ — ek

TADA, Masahito*; GOTO, So*; MITANI, Yuji*;
HYODO, Hikotsugu**; MARUYAMA, Ippei*+*

= =]

FELZ VR E T IIRERL LT Z VR L K DIREW Z fe K 10MPa THNERTE L7214,
IREEIKTZE T V30 DIRIR~DIRIERB L 105 CIFzE AV KT Z LI 0 &y o sk
—ARFx— ka7 U—Fh (CCC) DJEMFIREI FIE T MM (NaCl, A TiE/KHE, MgS0,) DOFRM
DB OWNWTIHET LT-. MR 2 RIEKFE LS DEIRICEINT 5 Z L1k y, Wb o
Ca BIOVRRIEA A U JBENHENT S & & HITRIE - @EE% D 0CC T D CaC0s 4E il & % 1Y
MEE, WMEE AR L2 WEE L0 bJEMEREN M B35 2 L 2R Lz, £/, MgSo, #iR
U786, CaC0s 721 T < KA B O AR TR ERBUZ T 5 LT alRetE 23 R STz,

F—J— R AT AH—RR—brarrU—h, €0, JEMEREE, MEHEE, MERKE,
itk 7 ) — R

* AT B AL b - 37 U— NP WESMET T — A
International Technology Team, Cement & Concrete Research Department, Central Research Laboratory
*k HLFGEAT E A 2 b - 27 U — MR WS — s U — & —
Manager, International Technology Team, Cement & Concrete Research Department, Central Research Laboratory
wkk PR
The University of Tokyo



KPR A 2 MRS (TATHEIYO CEMENT KENKYU HOKOKU) #5187%5-(2024) : % H il

ABSTRACT

This study investigated the effects of the addition of inorganic salt (NaCl, artificial
seawater salt or MgSO4) to calcium bicarbonate solution on the compressive strength of
calcium carbonate concrete (CCC). The CCC is a material composed of mortar powder or
carbonated mortar powder and water, which is molded by applying pressure of up to 10 MPa
and then treated by cycles of immersion in a calcium bicarbonate solution and furnace
drying at 105°C. The CCC specimens in this study were prepared to have a diameter of
1 cm and a height of 2cm or a diameter of 10cm and a height of 20 cm and subjected to
compressive strength testing. The Ca ion and total carbonate ion in the liquid phase of
the calcium bicarbonate solution were measured by ICP-atomic emission spectrometry and
infrared analysis. 'The amount of calcium carbonate formation in CCC was measured by
TG analysis, and the phase composition was analyzed by XRD. The results showed that
by adding inorganic salts to the calcium bicarbonate solution, the concentrations of Ca and
total carbonate ions in the solution increased, resulting in an increase in the amount of
CaCOs formation in the CCC treated by cyclic immersion and drying, and an improvement
of compressive strength compared to the case without the addition of inorganic salts.

Furthermore, it was suggested that the formation of both CaCOs and hemihydrate
gypsum contributed to strength development of the CCC treated by cycles of immersion and

drying curing when MgSQO4 was added to calcium bicarbonate solution.
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Table 1 The material of mortal and CCC
(ELZIILE LU CCC DEEMAMED
Categories Material Note
Cement Ordinary Portland Cement
JISR 5201 Standard sand (Saturated surface dry density : 2.65g/cm3)
Mortal Fine aggregate
Mountain sand (Saturated surface dry density : 2.59 g/cm3)
Water Tap Water
MP-A W/C :0.5,S/C : 3.0, S : Standard Sand
Carbonated MP-A
CMP-A (Carbonation conditions : 45°C, 80%R.H., CO2 Concentration 80%,Curing period 7days)
CCC MP-B W/C :0.5,S/C : 3.0, S : Mountain Sand
Carbonated MP-B
CMP-B (Carbonation conditions : 45°C, 80%R.H., CO2 Concentration 80%,Curing period 1day)
Water Deionized water
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