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ABSTRACT

Using different additives in order to increase the durability and mechanical resistance of concrete is one of the new
approaches in concrete technology. In recent years, graphene has attracted attention due to its unique properties. How-
ever, the phenomenon of graphene accumulation in cement mixtures and high production costs have challenged its
application in the concrete industry. For this purpose, it is necessary to use a graphene dispersing agent in the cement
structure. This research used surfactants to spread graphene sheets in cement structures. This method has resulted in
producing a cheap solution compared to typical methods, which can be used as an additive. The results of this research
showed that the surfactant solution can increase mechanical properties at early ages. Detailed microstructure examina-
tion by FESEM analysis showed that the compounds containing 0.56 g/l of surfactant have a denser structure than the
control sample, and also the compressive strength of the cement paste increased by 28.66% compared to the control
sample at the age of 7 days. TGA and XRD analyzes show that graphene played an effective role in nucleation and
produced CH and C-S-H in the cement structure. This solution can be used as a new additive in many construction
projects.
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Abstract

Cement-based materials that are used in construction today, require the extraction of natural sand and gravel on a
very large scale, which is still increasing. On the other hand, with the ever-increasing production of plastics, especially
PET polymer, which is one of the examples of its uses is in mineral water bottles, and the release of these bottles after
consumption in nature, a new challenge in the field of environmental destruction has been created. In this research,
with the aim of recycling PET and reducing the consumption of natural aggregates in the production of cement and
concrete mortars, fine particles of PET (WPLA) were replaced with sand in different percentages, and factors such
as weight and compressive strength of the manufactured composites were evaluated. The results showed that these
materials have less weight than the samples without WPLA, but their compressive strength has decreased and accord-
ing to the standards in this field, they are placed in the category of non-load bearing materials and in the section of

non-structural parts can be used.
Keywords: Sustainable materials, Concrete materials, PET recycling.
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