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ABSTRACT

The high pollution levels produced by the manufacturing of conventional Portland cement have
motivated several studies in an attempt to modernize this process with alternative binders and
the conscious use of natural resources. The correct treatment of residues has become a matter
of great concern. The project “BacchusTech” aims to reuse diatomaceous earth from wine
filtrations, introducing them into the composition of cement mortars through the reduction of
cement and sand, seeking to valorise this winemaking residue and contributing to a sustainable
construction. Three compositions of Portland cement-based mortars introducing residual
diatomaceous earth are studied and fire behaviour tests are performed to the obtained specimens
of mortars. The characterisation of these elements regarding their reaction to fire is performed
using the cone calorimeter equipment.

KEYWORDS: Portland cement mortars; Residual diatomaceous earth; Sustainable construction;
Fire reaction.

1. EXPERIMENTAL PROGRAM

The construction industry is one of those that has mostly contributed to the negative impact that
our planet has suffered over the years. Portland Cement based materials is the largest
manufactured product in the world and it is the second most used substance after water [1]. It is
inevitable to find an eco-friendly alternative material to the existing Portland Cement. As a
consequence, investigations related to the resources and energy consumed during the
construction phase and the production of cement or other materials essential for construction,
have been performed in the last years [2,3]. Considering the promising results obtained until now,
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this research aims to reuse diatomaceous earth from wine filtrations, introducing them into the
composition of cement mortars through the reduction of cement and sand. In this work, three
compositions of Portland cement-based mortars introducing residual diatomaceous earth are
studied. A reference composition with cement, water and sand (REF), a composition with 15%
cement reduction and introduction of 15% residual diatomaceous earth (C1sR), and another
composition with 5% sand reduction and introduction of 5% residual diatomaceous earth (SsR).
An experimental program was carried out in order to evaluate the behaviour of these mortars
when exposed to a constant heat flux, with the purpose of studying the fire reaction of the mortars
with the introduction of residual diatomaceous earth. The characterisation of these elements
regarding their reaction to fire is performed using the cone calorimeter equipment and the test
method was established according to ISO 13927 standard [4]. The mortars were tested under a
heat flux of 75 kW/m? which simulates a fully developed fire [4]. The temperatures in the
specimens throughout the test were recorded using thermocouples.

2. CONCLUSIONS

The achieved results confirm the possibility of an effective use of residual diatomaceous earth in
cement mortars. The cone calorimeter tests reveal that the mortars with diatomaceous earth
present peak values of Heat Release Rate 20% lower than the reference mortar. The
temperatures recorded in the mortars over time also reveals that the mortars with diatomaceous
earth show lower temperatures when compared to the reference mortar, which confirms the
possibility of using residual diatomaceous earth to improve the fire reaction behaviour of cement
mortars.
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