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The Experimental Study on the Progress of Concrete Carbonation
According to the Service Life
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Abstract

This study was performed to find out variation of carbonation progress of agricultural
hydraulic concrete structures along the used years with using Thermo Gravimetric
analysis/Differential Thermal Analysis{TG/DTA) and Indicator(phenolphthalein). In this
study some conclusions such as follows were derived. Firstly, The result that the age of
structures and the content of Ca(OH): and CaCOs; in concrete have proportional
relationships was found in the method of TG/DTA. This relational functions could be used
to estimate remain lifetime of structures, obtaining the limits of the content of CaCOj; in
concrete which reinforcement corrosion could be occurred with breaking protection cover of
alkalinity. Second, if the result of strength, voids, permeability characteristics could be
combined with this relational function this may be able to be used as a new more accurate
assessment technique for the quality of concrete than current usual methods. Third,
environmental affect could be more superintendent for concrete carbonation than the age of
agricultural hydration structures. Forth, It is difficult to estimate the used year of
agricultural hydraulic concrete structures with the carbonation depth measured by indicator
method. Finally, the accuracy of this relational function could be decided to be upgraded
with continue analysis for more structures.
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Fig 1.1 The Flowchart of Chemical Reaction from Cement Manufacture, Hydration to
Carbonation
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Fig. 2.1 The Variation of Ca(OH); Content Fig. 2.2 The Variation of CaCO; Content
in Concrete According to Age of Structures in Concrete According to Age of Structures
( TG/DTA ) ( TG/DTA )

Table 2.1 The Variation of CaCO; and Ca{OH): Content in the Surface of Concrete Structures
along the Age of them

FEA=AEAE) CaCO3 wt. (%) Ca(OH): wt. (%) R TEE FAT)
'62~'64(36) 20.05 3.50 2
'66~'69(31) 22.65 2.35 12
"70~"74(26) 22.73 1.74 17
75~"78(21) 19.52 3.83 17
'82~'84(16) 9.67 6.14 2
'85~"88(11) 9.46 9.04 9
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Fig. 2.3 The results of TG/DTA Process at one of the specimens(737] ¢t =A< '68)
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