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Chloride Penetration Analysis of Fly Ash Concrete using Potentiometric Titration

and XRF

Eun-A Seo', Ji-Hyun Kim”, Ho-Jae Lee”"

Abstract: In this study, a salt water immersion test was performed on concrete specimens simulating the concrete mix design of the nuclear power
plant, and the correlation between the amount of chloride and the XRF component according to the depth of the concrete was analyzed. The amount
of chloride on the surface of the nuclear power plant concrete increased slightly with increasing immersion time in salt water, but the amount of chloride
in the depth of 5.5 mm or more showed a clear tendency to increase with increasing immersion time in salt water. As a result of analyzing the correlation
between the amount of chloride in concrete and the XRF component, the concrete with 20% FA substitution compared with the OPC concrete showed
a very high correlation between the composition ratio of Cl ions and the evaluation result of salt damage resistance by XRF component analysis.
Accordingly, it was confirmed that chlorine ion analysis and salt damage resistance performance evaluation by XRF component analysis were possible
through repeated data accumulation in the nuclear power plant concrete mix with 20% fly ash replacement.
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Table 1 Analytical methods comparison (Park, 2021)

Table 2 Properties of binder

Classification XRF  SEM-EDS EPMA  ICP-MS
Sensitivity 100 ppm 1000 ppm 100 ppm <1 ppm
Precision good low normal  excellent
Accuracy” QL,QQT QL QQT QT
Specimen shape Solid Solid Solid Liquid
Depth ~100pm  ~5 um <lum  ~80um
Measured velocity fast slow slow slow
Convenience simple - technician -
Discrimination good low normal  excellent

*QQT: Quasi-quantitative analysis, QL: Qualitative analysis,
QT: Quantitative analysis
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Density Blaine Chemical composition

Binder

(@/m’) (em’/g) Ca0 Si0, ALO; Fe,03 MgO SO Ig.loss
OPC 3.13 3,542 624215 52 32 27 3.0 0.79
FA 225 3232 27 60.0 2576 50 14 05 3.0
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Table 3 Mix proportion
Unit weight (kg/m®)
Mix W/B ) Coarse aggregate
Water OPC FA Fine aggregate ——————————
20mm 25 mm
Control 158 400 - 718 - 1006
FA20B 04 157 316 79 710 - 995
FA20S 145 287 72 802 - 982
FA20C 169 339 85 668 979 -
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Fig. 1 Details of test method and sample preparation
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Fig. 2 XRF results of paste samples after curing time
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Fig. 3 Titration results after immersion time
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Fig. 4 Correlation comparison between total and free chloride
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