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Abstract

The increase in energy efficiency has became a significantly important issue for building construction and maintenance.
The energy efficiency is known to be achieved by using a material with lower thermal conductivity, and the best method
is to increase the internal porosity of the material. Typical ways to increase internal porosity within cementitious composite
are to use foaming agents or to use reactive powder such as aluminum. However, in this work, hydrogen peroxide was
chosen as an alternative material to make lightweight cement mortar. The volume expansion of fresh cement mortar and
unit weight, compressive strength and thermal conductivity of 28 day old cement mortar were measured. According to the
experimental results, the incorporation of hydrogen peroxide increased internal porosity, and thereby reducing the
compressive strength and thermal conductivities of cement mortar. It was found that hydrogen peroxide can be successfully
used to produce lightweight mortar for thermal insulation purposes of buildings.
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Table 1. Experimental factors and variations

Factors Value Abbreviation
Cement (kg/m?) 500 C
Water to cement ratio (%) 50 WIC
Cement to hydrogen peroxide 0, 10, 20, 30 HC
ratio (%)
Sand (kg/m’) 1,500 S

Table 2. Chemical compositions of OPC

Chemical composition(wt.%)

Specimen
Ca0 SiO, AO3 SOs MO FeOs KO  TiO2
Cement 6342 1948 469 408 311 304 132 038
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Table 3. Properties of hydrogen peroxide
Class Amount(%)  Evaporation(%) Free acid(%) Stability(%)
35% Hydrogen  More than More than
peroxide 350 Below 0.10  Below 0.05 970
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Figure 1. Schematic diagram of thermal conductivity
measurement
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Figure 2. Volume expansion of fresh cement mortar made with
hydrogen peroxide
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