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CHANGE IN MICRO-STRUCTURE OF CONCRETE DUE TO CARBONATION
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By Tatsuhiko SAEKI, Hiroyuki OHGA and Shigeyoshi NAGATAKI

Micro-structure of concrete changes due to carbonation and the change in micro-structure
affects properties of concrete. An accelerated carbonation test and a wet-dry test were
performed, considering water-cement ratio and initial curing condition, to investigate the
change in micro-structure of mortar; the depth of carbonation, the amount of calcium

hydroxide and calcium carbonate, pore volume and pore size distribution and the weight of

mortar were measured.

The change in pore volume and pore size distribution due to carbonation depends on water

-cement ratio and initial curing period. Pore volume in the carbonated portion is decreased

in the case of the continuous carbonation test. Denseness of structure induced by carbonation

controls a subsequent carbonation process.

Keywords : carbonation, pove volume, pore size distribution, calcium hydroxide, calcium

carbonate
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Table 1 Chemical composition of cement (wt%).
ig.loss insol. | $i0z | Al:0s{ Fe:0 | Cald | Mg0 | S0: | Na:0}|K:0
0.7 0.! 21.8 5.0 2.9 [63.971.7 [2.3 (0.26]8.67
Table 2 Mix proportion of mortar.
KA b | Bl Ay ME|RUAR | BUMBAHNE | s /c|flow
(%) (kg /m*) (kg /m?) (kg m*)
45 648.6 291.8 1319.4 2.03 173
55 573.% 315.5 1319.4 2.30 21
65 514.2 334.2 1319.4 2.57 241
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f: time to measure a depth of carbomation

Fig. 1 Test condition.
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Fig. 2 Increase of carbonation depth with elapsed time

under accelated condition.
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Fig. 3 Change in pore volume with elapsed time.
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Fig. 4 Pore size distribution of mortar immediately after
initial curing.
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Fig. 5 Pore size distribution of mortar under the accelerated condition (initial curing period in water : 91days).
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Fig. 6 Change in amount of calcium hydroxide and
calcium carbonate due to carbonation.
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Fig. 7 Change in pore volume with elapsed time.
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Fig. 8 Pore size distribution of mortar under the accelerated condition (initial curing period in water: 28 days).
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Fig. 9 Pore volume of mortar under wet-dry condition.
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Fig. 10 Pore size distribution of mortar under wet-dry
condition.
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Fig. 11 Change in the amount of calcium hydroxide and
calcium carbonate under wet-dry condition.
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Fig. 12 Pore size distribution of mortar under wet-dry
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