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Table 1 Chemical components of materials

Densi Specific Contents (mass% )
ensity
Cement 3 surface area ] ]
lg/cm’] lem?/g] Si0, | ALO; | Fe,0, MgO | SO; | Na,0 | K,0 | TiO, | P,O5 | MnO | Cl
OPC 3.16 3500 21.28 | 5.09 | 3.15 1.01 | 2.01 | 0.32 ] 0.41 | 0.25 | 0.14 | 0.1 |0.006
BFS 2.91 4290 33.42 | 13.43 | — 6.02 | 2.62 | 0.27 | 0.3 0.6 | 0.01 | 0.18 | 0.004
Table 2 Mix proportion for binders 2
Ratio of Binder (weight %)
W/B(%) S/C — 1.8
OPC BFS NE o
B0 100 0 £ 5 ° / days
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B50 50 50 = 14 28 days
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Fig. 1 The relationship between porosity and
compressive strength of mortars cured
for 7days and 28days
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.2 Changes in the carbonation depth on different curing periods and concentration of carbon dioxide

[Carbonation conditions] (a),(c),(e) : Natural conditions, (b),(d), (f) : accelerated conditions

[Curing conditions]
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Fig. 3 Changes in coefficient of carbonation rate with
mixing ratio : under natural condition
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Fig. 4 Changes in coefficient of carbonation rate with

mixing ratio : under accelerated condition
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CaCO,=Ca?* +COy2" [4]
Ca(OH),=Ca?* +20H" (5]
C,SH, ,,+1.83H,0=2Ca?" +H,Si0,” +30H"  [6]
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Fig. 6 CO, distri bution in carbonated zone under Fig. 7 CO, distribution in carbonated zone under
natural condition accelerated condition
Table 3 Calculation for CaO from C-S-H and CH on different cement types (* : mass%)
* * *
v o O B | Bt | s | |con| et | € || GOR" | e ] [ OGS
3 from OPC from BFS C-S-H Ca0 as CH
BO| 100 | 0 60 0.55 14.59 0.00 0.00 0.00 14.59 9.73 24.32
1q |B20[ 80 | 20 48 0.55 11.67 8.60 0.54 4.60 16.27 7.78 24.05
B50| 50 | 50 30 0.55 7.29 21.50 0.18 3.83 11.12 4.86 15.99
B70| 30 | 70 18 0.55 4.38 30.10 0.09 2.86 7.23 2.92 10.15
BO | 100 | 0 60 0.94 24.93 0.00 0.00 0.00 24.93 16.62 41.56
B20| 80 | 20 48 0.94 19.95 8.60 0.59 5.11 25.06 13.30 38.35
" I8s0] 50 | %0 30 0.94 12.47 21.50 0.42 9.03 21.49 8.31 29.80
B70| 30 | 70 18 0.94 7.48 30.10 0.25 7.46 14.94 4.99 19.93
BO | 100 | 0 60 1.00 26.53 0.00 0.00 0.00 26.53 17.68 44.21
o [B20] 80 | 20 48 1.00 21.22 8.60 0.94 8.11 29.33 14.15 43.48
B50| 50 | 50 30 1.00 13.26 21.50 0.54 11.55 24.82 8.84 33.66
B70| 30 | 70 18 1.00 7.96 30.10 0.37 11.16 19.12 5.31 24.43
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ABSTRACT : The differences of the carbonation mechanisms between the process under natural
condition and accelerated condition are discussed in this research. The solubility products of calcium
hydrate (CH), calcium silicate hydrate (C-S-H) and calcium carbonate (CaCO3) are calculated with
the use of thermodynamic data. Under the natural condition, the rate of supply of COz is low, so CH
reacts at first and when CH is consumed C-S-H start to react. On the other hand, under accelerated
condition, the rate of supply of CO> is high, so both of CH and C-S-H are reacting from initial
stage. In this case, the front zone of carbonation will proceed ahead remaining with much amounts
of CH in carbonated zone, due to the big grain size. An experiment was performed with this idea.
The coefficients of rate of carbonation for mortars with different contents of slag powder and
different curing ages were measured. Consequently, a good relationship between rate coefficients
and chemical composition of hydrates was obtained, regardless with the composition of cement and
curing age.

KEY WORDS : Mechanism of carbonation, Natural condition, Accelerated condition, Chemical
components of hydrate, Coefficient of carbonation rate, Replacement ratio of Blast furnace slag
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