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Influence of Cornstalk Ash and Graphene Quantum Dots on Mechanical Properties

of Mortar
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Abstract

This study aims to evaluate the flowability and
mechanical properties of cement mortars incorporating
cornstalk ash as a partial replacement for hydraulics
cement at 10%, 20%, and 30% by weight, combined with
graphene quantum dots (GQDs) added at 0.3%, 0.6%, and
0.9% by weight. GQDs were introduced into the mortar
mix with the optimal cornstalk ash replacement level
that yielded the highest compressive strength. The
experimental program included flowability tests,
compressive strength, flexural strength, porosity, and
microstructural analysis using scanning electron
microscopy (SEM). Results revealed that cornstalk ash
effectively reduced porosity and improved matrix
densification when used at an optimal level, with 20%

cornstalk ash providing the highest strength. The

incorporation of 0.3% GQDs significantly enhanced both
compressive and flexural strength and further reduced
porosity, which was consistent with SEM observations.
Furthermore, the mortar containing 20% cornstalk ash
and 0.3% GQDs exhibited the highest environmental
efficiency index based on compressive strength,
highlighting its potential as a sustainable construction

material.
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