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Compressive Strength and Microstructure of
Cement Mortar with Nano-SiO,

Sattawat Haruehansapongl, Tawich Pulngernz*, and Somchai Chucheepsakul3

King Mongkut's University of Technology Thonburi, Bang Mod, Thung Khru, Bangkok 10140

Abstract

This research article presents the compressive strength and microstructure of cement mortar with
nanosilica. The effects of nanosilica particle size and the replacement content are determined by varying
the nanosilica particle size from 7, 12 and 40 nm and the replacement content from 3, 5, 8, 10 and 12%,
respectively. For economic consideration, the use of nanosilica incorporating with silica fume is included
by partially replacing of nanosilica with silica fume 0, 30, 50, 70, and 100%, respectively.

The tested results indicated that nanosilica particle size affected directly on the compressive
strength development and microstructure of cement mortar. For the replacement content 3% and water
per binder ratio of 0.65, the mortar with nanosilica particles size of 7, 12, and 40 nm gave the higher
compressive strength at age of 28 days than that of control cement mortar about 1.11, 1.21 and 1.69 times,
respectively. The cement mortar with nanosilica particle size of 40 nm also presented the fully dense,
uniform and homogenous microstructure corresponding with that of strength development. For the
replacement content of cement by nanosilica ranged from 0, 3, 5, and 8%, the compressive strength of
mortar was directly improved with the replacement content of nanosilica. For 8% replacement, the
maximum compressive strength was higher than that of control mortar about 2.32 times. The compressive
strength became lower for higher replacement content of 10 and 12% based on the fact that the higher
than 8% of replacement content gave the mixture of mortar with low cement content. The lower cement
contents, the lower hydration reaction and calcium hydroxide were obtained and then affected directly
on the pozzolanic reaction and compressive strength of cement mortar. For the cement mortar with 8%
of nanosilica, the fully dense, uniform and homogenous microstructure was also presented. For the use
of nanosilica incorporating with silica fume, the ratio between nanosilica and silica fume affected on the
compressive strength and microstructure of cement mortar. The mortar with higher ratio of nanosilica gave

the higher compressive strength as well as fully dense, uniform and homogenous microstructure.
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