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Abstract

In this study a micro-scale or microstructure primary investigation was conducted to
perlite and physical and mechanical property tests were conducted to mix of perlite mortars which
in this study included altogether 3 formulas i.e. 1:1:4, 1:1:5:4 and 1:2:4 as the Portland cement
type 1 : fine sand : mixed perlite ratios. The test results achieved then were compared to physical
and mechanical properties of a 1:2 (Portland cement type 1: fine sand) formula OPM. The mixed
perlite mortars hereto were ingredient into altogether 3 groups 1) Height-Range Water Reducers
of Perlite Mortar (HRRM) group 2) Air-Entraining Admixtures of Perlite Mortar (APM) group
and 3) PM group. For the first 2 groups the water/cement (W/C) ratio was 0.53 whilst for the
Perlite Mortar (PM) group W/C ratio was 0.5.

By the micro-scale or microstructure analyses with scanning electron microscope (SEM)
and x-ray fluorescent (XRF) methods perlite stone was found that the structure of its crystals was
like spring onion sheaths wrapping one after another and had over 60% silica content in texture.
For physical property perlite had a density which was 17.53% less than fine sand and 25.25% less
than cement and had a moisture absorptive which was 6.25% higher than sand compared with
each other among the groups for physical and mechanical properties the 1:1:4 formula PM group
was found to be the best for its flow rate, dry shrinkage, water absorptive, durability and density
vah;es which were 73.83%, 3.97%, 3.02%, 78.12 and 748 kg.f’m3 by average respectively and for
its compressive, tensile and bending strengths and elasticity modulus, all as the mechanical
properties, which were 5.02, 0.901, 0.670 and 2.986E + 03 MPa, respectively at 28-day curing.
Other groups’ mechanical properties were found to be better but the 7-day densities were higher
than standard. As for the correlation of test results perlite was found to be a core variable to
determine the perlite mortar quality. The content of perlite to use in mortar mainly would vary

directly with the physical property but vary inversely with the mechanical property. To all
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groups, perlite crystai structure was found to help build ettringite bodies in the hydration reaction
which was obvious when compared with the less-content and PM groups.

Results of this study showed that basically perlite mortar can be applied as a construction
material for lightweight concrete work. Each formula will have its advantages and disadvantages,
which can be selected to suit to work. This study also conducted the cost analysis to serve as an
indicator for use. The cost analysis found that perlite mortars costs were higher than controi
mortar cost in the range of 61.29% - 8§8.63% having HRRM, APM and PM groups being most,

second and third higher respectively.
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