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ABSTRACT

The carbonation of concrete is one of the major factors that cause durability problems in concrete structures. The
rate of carbonation depends largely upon the diffusivity of carbon dioxide in concrete. The purpose of this study is to
identify the diffusion coefficients of carbon dioxide for various concrete mixtures. To this end, several series of tests
have been planned and conducted. The test results indicate that the diffusion of carbon dioxide reached the
steady-state within about five hours after exposure. The diffusion coefficient increases with the increase of
water-cement ratio and decreases with the increase of relative humidity at the same water-cement ratio. The content
of aggregates also influences the diffusivity of carbon dioxide in concrete. It was found that the diffusion coefficient
of cement paste is larger than that of concrete or mortar. The experimental study of carbon dioxide diffusivity in this
study will allow more realistic assessment of carbonation depth in concrete structures.

Keywords : carbonation, gas diffusivity measuring system, CO: diffusion coefficient, relative humidity
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Fig. 1 Concept of measuring system of gas
diffusion coefficient

()z()r(ix)2 ]

= =3
£
[ 4
[ 4
=S |
=
[

L)
;
J

SSNN|
S |
]

I

i
|
R=]
;

0,0r 0O, +N,

N
B

*
a4

Fig. 2 Gas diffusion cell
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Table 1 Physical properties of ordinary portland
cement

Cement Specific |Fineness Setting time

. 2 Soundness L

type gravity | (cm™/g) (hr'min)
Ordinary Initial | Final

portland 3.15 3,450 good

cement 4:10 | 560

Table 2 Physical characteristics of used aggregate

Aggregate Specific Absorption Fineness
type gravity (%) modulus (F. M)
Fine 2.56 218 2.85

Coarse 2.60 094 6.51

Table 3 Detailed mix design

w/c | Cement, Water Fine aggregate|Coarse aggregate
(%) | (kg/m®) | (kg/m®) (kg/m°) (kg/m®)

42 425 179 714 895

50 315 158 748 1076

58 277 161 726 1117

Table 4 Salts for maintaining constant relative
humidity (25 C)

Kinds | Silica Potassium Sodium Potassium
of salts gel carbonate chloride sulfate
K2CQOa NaCl KoSOu
RH (%) | 10£0.5 432+0.4 75.3+0.1 973205
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Fig. 3 Time to steady state condition of concrete
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