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Abstract

Background and Objectives: The environment, as the platform of human activities, needs to be
accounted for in order to provide a sustainable use of its resources. Therefore, the production and use
of materials such as high strength concrete with minimum environmental pollution is a necessity.
Method: In this study, for the first time, we investigated the environmental impacts of this type of
concrete in comparison with Portland concrete in the geopolymer concrete resistance. The present
study is applied research and its approach is quantitative and laboratory research. In this study, lattice
powder was used as an iron-rich alum inosilicate material for high potential geopolymeric concrete
construction and the effect of the applied aggregate on the mechanical strength of geopolymeric
concrete based on laterite was evaluated. For this purpose, two types of aggregates including sand
aggregate and uniform aggregate were used. Also, samples made at 70 ° C were processed in the
incubator.

Findings: The experimental results showed that the compressive strength of the geopolymer concrete
samples were increased by using uniform aggregate rock materials due to decrease in the mass ratio of
the activating solution to the laterite powder. The minimum 28-day compressive strength of the
samples were 28.5 MPa and the maximum compressive strength was 34 MPa. The results of the
second part of the research showed that the pollution effects of geopolymer concrete are less than the
Portland concrete.

Discussion and Conclusion: For the manufacture of concrete components, laterite geopolymer
concrete has less environmental impact while being more resistant.

Keywords: Geopolymer Concrete, Portland Concrete, Aggregate, Uniform and Continuous Grading,
Environmental Assessment.
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Figure 2. Images of the constituents and their
percentages in geopolymer concrete production
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Table 1. Chemical composition of Lattice stone powder (weight percent) based on XRF analysis
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Table 2. Experiment schedule and mix design of geopolymer concrete samples with uniform aggregate stone
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Table 2. Experiment schedule and mix design of geopolymer concrete samples with uniform aggregate stone
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Table 4. Impactful dimensions of concrete on the environment
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Table 5. Results scoring of environmental assessments in the Iranian Leopold matrix methods (source: 22)
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Figure 3. 7 and 28-day compressive strengths of laterite geopolymer concrete samples made using uniform
aggregate material (crossing sieve score 4 and residue on sieve score 8)
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Figure 4. 7 and 28-day compressive strengths of laterite geopolymer concrete samples made using well-graded
aggregate material (sand & gavel)
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Table 6. Points for environmental pollution of two types of geopolymer and portland concrete
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