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Abstract
Project Code: MRGS5080440
Project Title:  Sulfate resistance of limestone powder mortar
Investigator:  Asst. Prof. Dr. Pitisan Krammart Rajamangala University of Technology Thanyaburi
E-mail Address: pitisan.k@en.rmutt.ac.th , pkrammart@yohoo.com
Project Period: 2 years (July 2, 2007 - July 1, 2009) 245564 :

This research aimed to compare the expansion and weight loss of mortar specimens, which made
from limestone powder and fly ash, in sulfate solutions, namely sodium, magnesium and combined sodium
and magnesium sulfates. The limestone powder, having fineness equal to 4 and 14 micrometer, and fly
ash were replaced in both of Type I and Type V cements.

Test results indicate that the expansion of limestone powder mortar specimens in all of sulfate
solution tends larger than that of Type I and Type V cement mortar specimens. Except for the specimens
replaced in low quantity with fly ash having high CaO content, which induce similar or higher expansion as
of Type I and Type V cement specimens, the expansion of mortar specimens with fly ash and/or
incorporating limestone powder with fly ash had smaller than those of Type I and Type V cement mortar
specimens. Furthermore, the expansion of mortar specimens made from mineral replaced in Type I cement
in sodium sulfate solution has become larger than that of those in Type V cement. On the other hand, in
magnesium sulfate solution, the expansion of mortar specimens made from mineral replaced in Type V
cement has become larger when compared to that of those in Type I cement, especially when the limestone
powder was presented in the ingredient of mortar. In addition to the weight loss of mortar specimens
immersed in sodium sulfate solution at 92 weeks, the slightly decreasing in weight loss can be observed for
the specimens made by partially replacing with mineral in both Type I and Type V cements. While the
weight loss of mortar specimens in magnesium sulfate solution at 92 weeks of immersing shows superior
results. Besides, in magnesium sulfate solution, the mortar specimens made from limestone powder seem to
give similar or smaller amount of weight loss when compared with both Type I and Type V cement mortar
specimens. On the contrary, the weight loss of mortar specimens made from fly ash appear to be larger
than that of the Type I and Type V cement mortar specimens to a great extent. Nevertheless, the weight loss

of mortar specimens incorporating both limestone powder and fly ash shows the lowest when compared to
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other mortar specimens. Finally, the fineness of limestone powder, 4 and 14 micrometer, had only small
effects on the expansion and weight loss of mortar specimens in sulfate solution.

Keywords: Limestone powder, Fly ash, Sulfate solution, Mortar, Expansion, Weight loss
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