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Min Wua,∗, Katja Fridhb, Björn Johannessonc, Mette Geikerd

aDepartment of Civil Engineering, Technical University of Denmark, Building 118, 2800 Lyngby,
Denmark

bDivision of Building Materials, Lund University, Lund, Sweden
cDepartment of Building Technology, Linnaeus University, Växjö, Sweden

dDepartment of Structural Engineering, Norwegian University of Science and Technology,
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Abstract
The impact of sample crushing on the detected porosity of hardened cement pastes by
low temperature calorimetry (LTC) was studied using powder and cylinder samples.
Two types of cements, CEM I and CEM III, were used to prepare the pastes. A model
porous material, MCM-41, was also used in order to investigate some aspects of the
measurement and the evaluation approach. The powder and cylinder samples of the
cement pastes were compared in terms of the calculated ice content curves, total pore
volumes and pore size distribution curves. For the two studied cement pastes, the
calculated ice content curves of freezing of the powder sample differed from that of the
cylinder samples, especially for the paste CEM III. The results indicate that sample
crushing changed the pore connectivity as compared to non-crushed samples. One
important difference between the powder sample and the cylinder samples of the paste
CEM III was that the determined maximum ice content in the powder sample was
much higher than that in the cylinder samples, the relatively difference being about
40-50%. However, this kind of marked difference was not found in the paste CEM I.
The observed difference between the calculated pore volume of the powder and the
cylinder samples of the paste CEM III is possibly due to some of the “isolated” pores
which, presumably, cannot be fully filled with water in the preparation of the cylinder
samples. However, sample crushing makes it possible to saturate the pores to a greater
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