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Abstract

The innovative features of Kerakoll's Biocalce Muroseco mortar are presented. It is characterized by its high compatibility with
old substrates — both from mechanical and hydric point of view - with its ability to promote fast drying of moisture on existing
walls. This property helps to prevent degradation phenomena resulting from rising damp with soluble salts which, after
crystallization, result in the loss of physical stability of the renderings and coatings, loss of their aesthetic and protective
function, and consequent reduction of their longevity. The choice of natural hydraulic lime, natural pozzolans and natural
elements give it a natural and optimized porosity, and high insensitivity to sulphate attack.
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1. Introduction

The progressive degradation of mortar renderings by crystallization of soluble salts is a recurrent phenomenon
in the built stock, particularly in old buildings, where the design of the foundation and wall system facilitates the
capillary rise of moisture.

Wetting cycles - and subsequent drying - may involve the transport of soluble salts into the walls. By hydrostatic
pressure, the infiltrated moisture is conducted to the coated surfaces, where the hydrostatic pressure is lower. In
the drying phase of the plaster, the accumulated salts increase in volume, by crystallization, generating excessive
tensions in the structure of the mortar, leading to its progressive destruction. On the surface, this phenomenon
manifests itself in the form of saline efflorescence and superficial disintegration of the mortar layer.
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2. Objectives

The construction and rehabilitation market currently offers several technical solutions to prevent (and correct)
this type of phenomenon, such as peripheral draining ditches, sacrificial plasters, dehumidifying plasters, physical
or impregnation barriers, drainage points, or even solutions for visual concealment of the phenomenon.

Many of these solutions are not effective and durable enough, nor do they preserve the integrity of the original
construction.

The present document presents an alternative solution to prevent that phenomena — a definitive mortar solution
based on natural hydraulic lime, for use in new construction or rehabilitation interventions, formulated to promote
the fast drying of walls, avoiding the generation of saline efflorescence resulting from rising damp.

3. Biocalce Muroseco mortar: concept and main features

The size of the active micropores of Biocalce Muroseco guarantees high breathability and low capillary
absorption. The reduced diameter of the capillary channels in the mortar blocks the transport of liquid water from
the substrate to the external render, allowing a higher ventilation and transport of vapor water, promoting a faster
drying process of the wall.

The main components of Biocalce Muroseco mortar are also presented and described:

e Natural hydraulic lime

e Geo binder

e Natural pozzolan

e Selected natural aggregates: silica sand, dolomitic limestone, white marble fine grains

The chemical resistance of a hydraulic binder against the attack by sulfate salts was determined through an
analytical method called "Anstett test", which evaluates the chemical resistance of a hydraulic binder in the
presence of sulphate salts, and how the samples expand in volume in that laboratory scenario.

Kerakoll tested and selected a natural pozzolan that makes the natural hydraulic lime NHL 3.5 Biocalce mortars
very insensitive to sulfate attack.

This test showed that sample formulations with cement binder alone resulted in volume expansions of more than
40 %,; those samples with natural hydraulic lime alone resulted in volume expansions of less than 10 %; the samples
of Biocalce - with natural hydraulic lime binder and natural pozzolan - resulted in volume expansion lower than
0.8 %.

Because of its physical, mechanical, chemical, hydric, thermal characteristics, the Biocalce Muroseco mortar
reveal optimized characteristics which enhance the longevity of the walls, namely the following, according to EN
998-1:2016 and its corresponding Declaration of Performance:

e High resistance to salts
High breathability
High resistance to atmospheric agents and molds
High water repellency
High durability

4. Biocalce Muroseco: part of a complete wall system

Some considerations related to the job site application technology of Biocalce Muroseco are also relevant, as
well as recommendations for the application of the complete wall rendering system, integrating Biocalce Muroseco
mortar and other Kerakoll lime-based products, compatible with each other, with complementary functions of
regularization, filling and decoration, as shown in Figure 1.

The layer of Muroseco can be applied directly over a consolidated and regular substrate, or over a thin layer of
Biocalce Murosano to cover the substrate surfaces (also a hydraulic lime-based mortar used to consolidate the
substrate and control the level of water absorption when applying Biocalce Muroseco). In both cases, the total
thickness of Biocalce Muroseco must be at least 2 cm (Figure 2). The water ratio used to mix the product is also
important to ensure the correct density of the product applied.

Over the Biocalce Muroseco, an external coating layer and a decorative layer can be applied. These final layers
must allow high breathability to promote the drying process of the wall.
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Figure 1. Biocalce Muroseco system: 1. Existing wall with moisture, 2. Biocalce
Muroseco (with or without previous thin layer of Biocalce Murosano), 3. External
coating layer, 4. Final decorative layer.

Figure 2. On site sample of Biocalce Muroseco
system.

5. Conclusions

The rising damp pehnomena is quite frequent in old masonry buildings; it can cause irreversible damages in the
structural components of the buildings, mainly walls.

The old masonry buildings are the majority of the existing buildings in the portuguese building stock. The
development of better technical solutions to prevent those damages is key to enhance the longevity of those
buildings.

A complete proposition for a rendering system was presented, aiming to prevent anomalies due to risimg damp in
walls.

Biocalce Muroseco, as the most relevant layer of that system, was presented in higher detail, focusing on its
composition, characteristics and features.

The most relevant technological aspects of the application on site were also presented.
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