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Correlation Study of Carbonation Analysis Methods for Cement Paste with Fly Ash

Eun-A Seol, Ho-Jae Lee**

Abstract: This study conducted accelerated carbonation experiments on cement pastes using OPC and FA. It derived the correlation of pH prediction
methods through component analysis of the carbonated pastes. Analysis of weight change due to thermal decomposition was performed using TG-DTA,
and component analysis was conducted using XRF. A comparative review of each experimental result and pH measurement result was carried out.
The study proposed a correlation analysis method between the component ratio of CO; and CaO, the component ratio of calcium carbonate and calcium
hydroxide, and pH. By analyzing the relationship between the CO, components measured by XRF and pH, the correlation coefficients of all mixtures
were 0.84 or higher, indicating a strong correlation. The correlation analysis of calcium carbonate and calcium hydroxide with pH using TG-DTA showed
that the correlation coefficient for calcium carbonate was more than 0.86 for all formulations. However, the correlation coefficient between calcium
hydroxide and pH was low, so a study was conducted to analyze the correlation with pH using the ratio of the results of the two components.
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Table 1 Mix proportion
Binder (k
Mix  WB ke)  Water Note
OPC FA (kg)
C100 100 0 -
................................... 04 40
F20 80 20 Lee etal. 2019

Table 2 Chemical composition of binder

Binder CaO SiO,
OPC 6241 21.46
FA 270  60.0

AlLO; Fe;O3 MgO  SO;  Ig.loss
5.17 324 2.70 3.0 0.79
2576 5.04 140 049 3.0

Specimen details

Exposure side

Sampling methods

10mm & Section I: 0~10 mm
—':‘c;--- Section III: 20~30 mm
10mm & “““Section I 10~20 mm

Fig. 1 Test specimen manufacturing and sampling method
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Fig. 2 pH measurement results for each section
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(c) TG results by section

Fig. 3 Weight redcution ratio by section of C100
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Fig. 4 Constituent ratio by section(XRF)
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Fig. 5 Correlation between XRF and TG
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Fig. 6 Correlation between XRF and pH
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