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Calculation of Calcium Diffusion Coefficient of Cement Hardenings
Using Minute Pore Data
Takashi Hitomi  Nobufumi Takeda
Keishiro Iriya
Abstract

This report describes the calculations of the diffusion coefficient of the Ca ion of cement hardenings using
minute pore data. The observed hardenings were ordinary Portland cement (OPC), low-heat Portland cement
with fly ash (LPC+FA) and highly fly ash containing silica fume cement (HFSC). The samples were cured in
the standard and artificially leached by accelerated test. Minute pore datas of the cement hardenings were
acquired with image processing of internal structural information obtaineed from high resolution X-ray
computed tomography observations. Upon analysis, several voxels are combined into one bigger voxel, the
diffusion coefficient of the voxels were determined in proportion to the number of voxels which were included
in.  The results reveal that the change in the calcium diffusion coefficient of OPC due to leaching was large,
but the LPC+FA and HFSC cements exhibited even greater changes than OPC. It is suggested that the diffusion
coefficients are proportional to the Ca/Si ratio of the samples.
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Flow diagram of calculating diffusion coefficient
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Cross section of OPC

(water cured)

Fig. 4 LPC+FADWri Ok Hh#4E)
Cross section of LPC+FA

(water cured)

Fig. 5 HFSCOWri (k& 4e)
Cross section of HFSC

(water cured)

Fig. 6 OPCOWrim (F&L)
Cross section of OPC
(Leached)
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All void of OPC(Water cured) All Void of LPC+FA(Water cured) All void of HFSC(Water cured)
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Conceptual diagram of boundary condition
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Cross section of OPC

(water cured)
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Cross section of LPCFA

(water cured)
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Cross section of HFSC

(water cured)

Fig. 27 OPCOWrim (&)
Cross section of OPC
(Leached)
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Cross section of HFSC
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Averaged Ca density distributions of OPC
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Averaged Ca density distributions of LPC+FA
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