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COMMON GUIDELINE OF PREVENTION MEASURES IN SAFE PRODUCTION AND USE OF
NANOMATERIALS IN STONE SECTOR.

This report is included in the task “O1-A4. Common guideline of prevention measures in safe
production and use of nanomaterials in Stone Sector”, corresponding to Intellectual Output 1"
Guideline of risks, health and environmental prevention measures in safe productionand use of
nanomaterials in Stone Sector" of the NanoSafe project.

The use of nanomaterials is representing a revolution in improving the performance of products
made from natural stone. The mechanical characteristics of stone materials haveincreased their
properties thanks to the use of coatings and surface treatments based on the application of
nanoparticles and nanocomposites. But at the same rate as the quality ofthe material has
increased with the application of these nanocomposites, the safety of workers is being greatly
compromised. Nanomaterials are an invisible threat to workers' health.

Despite the advantages they offer, many workers are not aware that they are working with them
and their harmful effects are not yet clear. Numerous studies stablish that there areproven
health risks linked to various manufactured nanomaterials, which, given their size, can interact
at the cellular level.

Therefore, there is a need for updated knowledge on the part of users about possible adverse
health effects on workers and for the adoption of measures to control the risk.

Thanks to the research carried out in the previous studies, a methodological framework of
preventive measures in the handling and application of nanomaterials in products for the stone
sector has been implemented in the 3D training tool.

The development of the Guideline of risks, health and environmental prevention measures in
safe production and use of nanomaterials in stone sector, which is available to allworkers in the
stone industry, has been the central task of this first Intellectual Output.

The Guideline and all the information about the project are available in the following url:

- NanoSafe project web: https://www.nanosafeproject.eu/
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1. INTRODUCTION
Nanotechnology, in recent years, is dramatically revolutionizing the industrial development of
new materials. The continuous advances in the field of nanotechnology, its rapid
implementation throughout the industrial fabric and the high number of nanomaterials used in
different industrial sectors, are coming up against a limited level of knowledge about the health
and safety risks that nanomaterials generate for workers and the environment.

Now, the great revolution of nanotechnology, after great progress in other sectors, is reaching
the construction sector, generating great changes in the traditional methodology of
manufacturing construction materials. Therefore, it is necessary to reconsider the risk
assessment and the effectiveness of preventive measures usually applied in workplaces with
exposure to nano agents.
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2. BASIC CONCEPTS
Before delving into measures to prevent exposure to nanomaterials, it is necessary to know a
few terms:

2.1.Nanotechnology

In recent years, the most famous concept related to the great development in the world of
science and technology is nanotechnology. The term "nanotechnology" was first used in 1974
by Professor Norio Taniguchi of the Tokyo University of Science to describe the basic concepts
of manipulating matter at the nanometre level (Quintili, 2012). In July 1990, one of the first
international symposia on Nanoscience and Nanotechnology was held in Baltimore (USA), where
the study of nanomaterials and nanotechnology was formally defined as a sub-area of the basic
sciences.

Nanotechnology makes it possible to produce new materials, structures and devices with
extraordinary properties by exploiting the different characteristics of materials at the nanoscale
(European Commission, 2012b).

2.2. Nanomaterial

In Europe, the most common definition of nanomaterials is that recommended by the European
Commission, and definitions in ISO standards of a wide range of nano terminology.

According to Commission Recommendation 2011/696/EU1 a nanomaterial is: "A natural,
incidental or manufactured material containing particles, in an unbound state or as an aggregate
or as an agglomerate and where, for 50% or more of the particles in the numerical particle size,
one or more external dimensions is in the size range 1 nm-100 nm.

Nanomaterials started to become popular in the 1980s, encompassing particles within a range
of 1-100 nm, at least in one dimension. At these scales, due to an increase in specific surface
area per unit volume, the usual laws of physics cease to apply, and quantum physics sets out its
precepts, manifesting different optical, mechanical, magnetic, electrical, thermal and biological
properties than usual.

Since 1990 there has been a rapid growth in the development of nanotechnology (Bystrzejewska
et al., 2009) due to the development of synthesis techniques and equipment that allow the
manipulation of nanoparticles (Nowack & Bucheli, 2007).
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2.3. Nanoproduct

The advent of nanotechnology has led to the development of countless new applications and
products, encouraging the incorporation of nanostructured materials into commercial products
known as nanoproducts. The trend in the diversification and manufacture of nanoproducts will
increase exponentially in the years to come, as they will be offered to consumers as affordable
wonder products (Chih-cheng et al. 2012).

The variety of nanoproducts has grown by leaps and bounds and will continue to do so, including
textiles, cosmetics, paints, food supplements, electronic devices, cleaning products and
construction materials, among others (Wilson Center, 2015).
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3. NANOTECHNOLOGY IN THE CONSTRUCTION SECTOR
The construction sector has also received many innovations so far in relation to the use of
nanotechnology. The applications of nanotechnology in building materials today offer new
opportunities in the sector, generating materials with specific and advanced properties such as
higher mechanical strength, higher durability, corrosion resistance, fire resistance,
superhydrophobic materials, self-cleaning, antibacterial, etc.

Despite this, nanotechnology in the construction industry, compared to other sectors, is at an
early stage of development and expansion. This situation is justified by the traditional inertia of
the sector to invest little in innovation and exploit ideas that have been contributed by other
sciences and industries, and the high level of initial capital required for the provision of nano-
instrumentation for research and technical development is also not motivating.

On the other hand, nanoproducts may not be competitive, compared to the acceptable
performance and price of existing products, although the most important factor in the slow pace
of use of nanomaterials in this sector is the lack of knowledge about nanotechnology in the
industrial sector and the lack of connection between research and industrial development.

However, the potential of nanotechnology applications cannot be ignored, and the use of
nanoproducts in construction is expected to increase as a result of the small quantity needed to
achieve the properties in products and the expected decrease in the cost of nanomaterials when
produced in large quantities.

Nanotechnology is capable of improving the properties of traditional materials or developing
new ones (Hanus & Harris, 2013), some examples illustrating possible applications are given
below.

e Firstly, in relation to cement derivatives, by adding carbon nanotubes and nanofibres,
the strength of cement can be doubled (Nasibulina et al., 2010). Nano-silica also makes
it possible to obtain high-strength concretes that can reach 500MPa (Schmidt et al.,
2013).

e As for coatings, it is possible to provide antimicrobial properties with the addition of
nanosilver, for use in hospital environments, for example (Kumar, Vemula, Ajayan, &
John, 2008).

e Another solution to prevent potential road failures due to water penetration is to
provide the soil with hydrophobic properties while improving its geotechnical properties
(Ugwu, Arop, Nwoji, & Osadebe, 2013).

In the construction sector, nanomaterials are often used in the form of additives, coatings and
treatments. Studies in Switzerland and Japan show that nanomaterials such as Ag, Ce02, Fe203,
Si02, Ti02, ZnO and AlI203 are already present in the construction sector. Despite their presence
in various building materials, products containing nanoparticles in their composition and used
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in the sector are still niche products in Europe and very little information is currently available
on them, both in the health and environmental fields.

3.1. Most used nanomaterials in construction

TITANIUM DIOXIDE (TiO.)

Figure 1. Titanium dioxide. Source: www.nanomateriales.lineaprevencion.com

Its main applications on site are as follows:

e Structures:
Concrete and Cement: in external coating for self-cleaning surfaces.

e Finishes and coatings:
o Paints provides photocatalytic and self-cleaning functionalities.
o Surface coatings on wood provides protection of wood against ultraviolet
radiation.
o Insulation/enclosures: in window glazing, it has anti-fogging, dirt resistance,
self-cleaning and photocatalytic properties.

e Insulation/enclosures:
Windows/Glasses: in glazing, has anti-fogging, dirt resistance, self-cleaning and
photocatalytic properties.

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
Asociacion Empresarial de Investigacion Centro Tecnoldgico del Marmol, Piedra y Materiales (CTM), Scuola Edile
CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA),
Delta Materials and Innovation Solutions. 1 O


http://www.nanomateriales.lineaprevencion.com/

Improving technification, safe production Co-funded by the
and use of nanomaterials in stone sector.

Erasmus+ Programme
2020-1-DE02-KA202-007674 of the European Union

01. Guideline of risks, health and environmental prevention measures in safe production and use of nanomaterials in Stone Sector.

e Installations: in solar cells for energy generation.

e Infrastructures: in asphalt, road pavements, acoustic screens and tunnels: for durability,
noise reduction, reduction of air pollutants. Photocatalytic activity in tunnel walls.

ZINC OXIDE (ZnO)

Figure 2. Zinc oxide. Source: www.nanomateriales.lineaprevencion.com

Its main applications on site are as follows:

e Finishes and coatings:
o Paints: provides resistance, photocatalytic activity, biocidal activity, self-

cleaning, maintain transparency, hydrophobic.
o Surface coatings on wood: provides protection of wood against Ultraviolet (UV)

radiation.
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SILICON DIOXIDE (SiO2)

Figure 3. Silicon dioxide. Source: www.nanomateriales.lineaprevencion.com

Its main applications on site are as follows:

e Concrete and Cement: concrete and Cement: it produces ultra-strong concretes and
cements, improving mechanical strength, protecting it from corrosion, increasing its
durability and making it more permeable to water.

e Finishes and coatings:
o Ceramic materials: applied in coatings, has cooling, anti-reflective and fire-
resistant properties.
o Paints: improves adhesion and durability.
o Surface coatings on wood: applied on the surface, it protects wood by making it
hydrophobic.

e Insulation/enclosures:
Windows/Glasses: in glass, this nanomaterial protects it from fire or heat sources and
even has anti-reflective properties.
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CARBON NANOTUBES (CNT)

Figure 4. Carbon nanotubes. Source: www.nanomateriales.lineaprevencion.com

Its main applications on site are as follows:

e Structures:
o Concrete and Cement: in concrete improves mechanical properties.
o Steel: it has been identified as a possible replacement for steel wires by this
nanomaterial for future use.
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COPPER OXIDE (CuO)

Figure 5. Copper oxide. Source: www.nanomateriales.lineaprevencion.com

Its main applications on site are as follows:

e Structures
o Steel: produces corrosion resistant steels and facilitates weldability.
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SILVER (Ag)

Figure 6. Silver. Source: www.nanomateriales.lineaprevencion.com

Its main applications on site are as follows:

e Finishes and coatings:
o Paints: the nanomaterials in this material, applied as paint, have antibacterial
properties.
¢ Insulation/Enclosures:
o Windows/Glass: has self-cleaning properties on glass.
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4. NANOMATERIALS IN STONE SECTOR
In the natural stone sector, there are numerous situations of exposure to nanoparticles. These
situations range from the cutting of stone material, the application of paints or varnishes to the
application of nano-treatments.

Cutting stone material with a saw, polishing, sweeping away dust, etc., generate the suspension
of nanoparticles capable of penetrating the body through the respiratory tract and even the
digestive tract, as in the case of the application of varnishes or paints.

Because of their greater complexity and innovative interest, we will focus on nano-treatments.
Numerous treatments are currently available on the market to treat stone against deterioration.
The most popular treatments today are consolidants and water repellents, and in addition to
conventional treatments, nanoparticulated treatments have recently appeared on the market.

In addition to consolidants and water repellents, we can also find, although to a lesser extent,
oil repellents.

4.1.Consolidants

Consolidation is the treatment aimed at decreasing the porosity and increasing the cohesion of
the stone and thus increasing its mechanical strength. For consolidation to work as intended,
the consolidant must be applied homogeneously and penetrate deeply, the latter requirement
depending on factors such as the porous structure of the stone, the chemical properties of the
consolidant and the application system.

The characteristics that a consolidant must meet are as follows (Wheeler G., 2005):
-It must increase the mechanical strength of the material.

-It must penetrate into the interior of the rock material.
-The alterability of the consolidated rock must be lower than that of the untreated rock.

-Must allow the passage of water vapour through the rock to prevent the accumulation of both
water and salts.

-It must be compatible with the rock, avoiding the formation of harmful compounds or
compounds that may react with the rock components.

-From a physical point of view, the properties of the treated material should be similar to those
of the untreated material to avoid the occurrence of stresses between the treated layer and the
internal substrate.

- A good consolidant should not change the appearance of the stone. The stone should not suffer
variations in colour or gloss as a result of the treatment. Furthermore, over time, it must remain
resistant to environmental agents, especially ultraviolet radiation.
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The rise of nanomaterials has led to their adaptation to all fields, including the natural stone
sector. In recent years, nanomaterials with a consolidating effect have been developed in an
attempt to overcome many of the disadvantages of conventional consolidants.

The improvements have been made possible by the nanometric size of the nanoparticles (1-100
nm), which gives them a greater specific surface area and, therefore, greater reactivity (Miranda,
2006; Berlanga, 2013).

1cm l ‘1cm

Surface Cross-section Cross-section Surface

(a) {b)

Figure 7. Natural stone treated with Ca(OH)2/ZnO NPs under UV light. Source: Cultural Heritage—Science, Materials
and Technologies

Among the characteristics of the consolidants that are improved by the fact that the particles
are nanometric are the increase in the penetration capacity of the products (D'Armada and Hist,
2012), greater capacity to react with the substrate, greater coating capacity, without negatively
altering its  breathability and avoiding the cracking of the consolidant.
Among the most widely used consolidants currently in use are:

LIME NANOCONSOLIDANTS

The addition of colloidal calcium hydroxide nanoparticles whose solvent is an alcohol, favours a
higher carbonation speed, a complete conversion and a higher concentration and depth of
penetration of calcium hydroxide in the treated material (De Rosario, I., 2017).

SILICA NANOCONSOLIDANTS

Another type of nanoparticulate treatment is silica nanoconsolidants. These binders are
formulated based on a colloidal dispersion of nanosilica in an aqueous dispersion. After the
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water evaporates, the silica nanoparticles aggregate to form a silica matrix (Ripoll, A., 2020).
Basically, these are colloidal dispersions of nanometric silicon dioxide, which on drying form
silica gels similar to those produced when ethyl silicate reacts with the stone material, giving rise
to adhesive properties.

4.2.Water repellents

Water repellents reduce the absorption of water through the surface of the stone by modifying
the surface tension of the stone, preventing the penetration of water at depth, but still allowing
water to escape from the inside to the outside.

A good water repellent should have the following characteristics (Villegas et al., 2003; Amoroso
and Fassina, 1983):

-Null or minimal influence on the optical properties of the stone material.

-Stability to weathering agents and UV radiation to ensure a certain effectiveness of the
treatment over time.

-Good adhesion to the substrate and resistance to washing.
-Ease of application.
-Impermeability to water in liquid state.

-Permeability to water vapour. So that, if the water in liquid state manages to penetrate the
interior of the stone, it can evaporate.

-Reversibility or re-treatability.

-No harmful by-products when applied.
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Figure 8. Natural stone treated with water repellent. Source: CSIRO.

Like consolidating nanoproducts, water-repellent nanoproducts have appeared in recent
decades and, again, being nanometric particles, their penetration capacity improves, giving
them better performance than conventional treatments.

With the addition of nanoparticles, water repellency is sometimes improved, and
superhydrophobicity can even be achieved.

The addition of inorganic nanoparticles such as silica, aluminium, tin and titanium oxides to
commercial polysiloxanes causes, after their application to the stone, the appearance of a
certain surface roughness and a reduction in surface energy, which gives the stone hydrophobic
properties (Manoudis, 2009).

In addition to inorganic particles, silica nanoparticles are also of particular interest. They have
proven effective as consolidants and water repellents applied on siliceous rocks, granites and
sandstones (Pérez, N., 2017). These nanoparticles, added to a mixture of organic and inorganic
silica oligomers in the presence of a surfactant, allow superhydrophobic surfaces to be obtained
(Facio and Mosquera, 2003).

Other nanoparticles used to achieve the water repellent effect are nano-hydroxyapatites, which,
when added to TEOS, considerably improve the mechanical properties and resistance to
accelerated ageing tests (De Rosario, 2017).
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4.3.0il repellents

In recent years, the application of materials that provide anti-graffiti protection together with
hydrophobic properties has been strongly encouraged in order to reduce maintenance costs and
minimise restoration interventions. For these applications, coatings must be manufactured that
simultaneously exhibit hydrophobic and oleophobic properties to prevent or limit the
penetration of stains into the pores of the stone. Such materials have been successfully made
with long hydrocarbon side chains or fluorinated compounds, the latter providing the
oleophobic properties. Other effective strategies have involved the addition of nanoparticles in
fluorinated polymers. Although the importance of stone coatings capable of repelling not only
water but also other substances is recognised, the current literature emphasises the protective
behaviour against water, while the oleophobicity of the surface is much less investigated.
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5. APPLICATION OF NANOPRODUCTS
The effectiveness of the application of a treatment depends on the depth of the treatment, the
distribution pattern generated in the porous structure and other factors such as the adequacy
of the treatment applied, the type of material, the concentration of the treatment, the contact
time, the working conditions, etc.

Two types of application methods can be distinguished:
5.1.Laboratory application

If the stone material can be moved and transported to a laboratory, application methods are
often more effective than in-situ application methods. Laboratory application methods include:

5.1.1. Immersion

A method of applying treatments in immersion. This process involves complete immersion of
the stone material in the treatment. It is usually carried out at ambient pressure and
temperature, although variations can be made in these parameters. different conditions of
pressure and temperature. It is advisable to add the treatment solution gradually to allow the
air to escape from the porous system.

A variant of this method is to perform it under vacuum, which usually results in a higher
penetration. In this method, it is necessary to make use of a vacuum vessel, a solution tank and
a pump. When a sufficiently low pressure is reached, the penetration of the solution is
facilitated. When the object is completely covered, the valve is closed, maintaining the pressure
for a while, and then the pump is closed, returning to atmospheric pressure.

5.1.2. Capilarity

Another method of applying the treatment is capillary action. In this case, the stone material is
placed inside a container that can be covered to prevent evaporation of the solvent. The solution
penetrates the material through the porous structure. As in the previous case, the solution is
added slowly to allow air to escape from the porous system.

5.2.0n site application

When the application has to be carried out in situ, it is generally more difficult to achieve high
penetration. Among the most frequently used types of in-situ application are:

5.2.1. Sprayed or aerosolised solutions

This method achieves a good penetration depth. The pure solvent or a very dilute solution must
be vaporised so that diffusion is favoured and therefore penetration is increased.Penetration is
increased by using hot solutions and progressively increasing their concentration.

5.2.2. Application by brush or roller.
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Application by brush or roller does not generally allow good penetration.
5.2.3. Direct application

Direct application aims at a high contact time. For this purpose, tampons covered with plastic
material are used to prevent evaporation. This method allows application over large surfaces
provided that a mechanism is available to allow recovery of the excess solution.

This system can be improved by generating pressure conditions below atmospheric pressure so
that, once the excess solution has been applied, the air is extracted so that the solution adheres
to the surface of the stone material.
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6. ASSOCIATED RISKS.
Scientific data on the health and safety effects of nanomaterials on workers are scarce.
Therefore, consideration needs to be given to whether the nano-sized particle poses a different
risk than non-nano-sized particles of the same composition.

As the particle size decreases, the specific surface area increases and thus the reactivity of the
particle increases. reactivity increases. Due to this increase, nano-sized particles can cause
adverse effects on the cause different adverse health effects in the body than those caused by
non-nanosized particles of the same composition. particles with the same chemical composition,
as they may interact in the body in different ways. organism in different ways.
If nanoparticles exhibit novel physico-chemical properties in comparison to the same particles,
there is a possibility that this may be accompanied by new toxicological properties. toxicological
properties. Therefore, the risks associated with nanomaterials will be mainly related to particle
size. mainly related to particle size.

6.1. toxicological propierties.
Some of the toxicological properties of nanomaterials are:

-Translocation: Given their nanometric dimension, nanomaterials can reach parts of biological
systems that are not normally accessible to larger particles. This includes an increased ability to
cross cell boundaries, or to pass from the lungs into the bloodstream and from there to all organs
of the body, or even through deposition in the nose, to pass directly into the brain. This process
is known as translocation, and in general, nano-objects can translocate much more easily than
other larger structures.

-Toxicity: Nanoparticles have a much larger surface area than the same mass of large particles.
To the extent that surface area is a factor in toxicity, this clearly implies a possible increase in
the toxic effects of nano-scale particles.

-Biospersistence: some nanoparticles (e.g. nanowires), show a high ratio of biopersistent
appearance, with similar morphology and durability to asbestos fibres, and are therefore likely
to persist in the lungs if inhaled, causing inflammation and ultimately disease.

-Solubility: Size reduction in some nano-objects has been shown to be associated with increased
solubility. This effect could lead to increased bioavailability of materials that are considered
insoluble or poorly soluble at the large particle size.

6.2.Toxicological effects.

The toxicological effects of nanomaterials on the body depend mainly on:
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Factors related to exposure: routes of entry into the organism, duration and frequency of
exposure and environmental concentrations. The deposition and absorption of nanoparticles
into the body occurs mainly via three main routes: the inhalation, dermal and digestive routes.

Through the respiratory route, depending on the form and chemical composition of the
nanomaterial, it can penetrate and be deposited in different parts of the respiratory tree. This
is the main route of exposure for construction workers, especially during machining work on
nanomaterials in which dust [cutting, sanding, drilling, boring, drilling, etc.] or mist [paint
spraying] is generated.

The dermal route has to be taken into account as smaller particles are more likely to pass
through the skin, so this route becomes more important in tasks where a large part of the
worker's body is in contact with nanomaterials.

Nanomaterials can also enter the body via the digestive tract as a result of poor hygienic
practices during the handling of nanomaterials or by swallowing those retained in the upper
respiratory tract.

Factors related to the exposed worker: individual susceptibility, physical activity in the
workplace, deposition site and the route activity in the workplace, site of deposition and route
taken by nanomaterials once they enter the body. penetrate the body.

Factors related to the nanomaterials: intrinsic toxicity of the nanomaterial.

Although there is very little information on the safety hazards that nanomaterials may pose, the
risks of fire and explosion are known to be of most concern.

Particle size or specific surface area is one of the factors involved in the ease of ignition and
explosive violence of a dust cloud. Because of their size, they can remain airborne for long
periods of time, thus increasing the possibility of creating potentially explosive dust clouds, and
because of their larger surface area, nanoparticles can be easily electrostatically charged, thus
increasing the risk of ignition.

However, particulate nanomaterials in the form of dust may pose explosion risks, while their
corresponding materials may pose an explosion risk. explosion risks, while their corresponding
materials may not. As a general rule, the quantities handled are generally small, so the risk of
explosion is greatly reduced. to a large extent.

Some nanomaterials have to be considered as having the potential to cause an explosion and
therefore require special working conditions, therefore require special working conditions (inert
atmospheres).

Studies on the toxic implications of nanomaterials show, for example, that titanium dioxide and
zinc oxide nanoparticles used in sunscreens could cause DNA damage in mice.
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One of the first cases of death from exposure to nanoparticles was reported in 2009 when two
female employees at a factory in China died from pulmonary fibrosis caused by the presence of
nanoparticles of acrylic resins.

Some of the health risks posed by nanomaterials used in construction mentioned above are
outlined below.

e TITANIUM DIOXIDE (TiO.). Inhalation may produce inflammatory and genotoxic effects.

The inflammation, which can sometimes be reversible, depends on the surface area per
unit mass ratio and the duration and concentration of exposure.
Studies show that the toxicity of the anatase form of TiO, is greater than that of the
rutile form. In in vitro studies, TiO, anatase induces oxidative stress in human lung tissue
with DNA damage. In long-term exposures of TiO, anatase, carcinogenic effects have
been observed. TiO; is not absorbed through intact skin.

e ZINC OXIDE (ZnO). Studies show that it causes oxidative stress reactions in lung tissue
and DNA damage. By inhalation, inflammatory effects on the lung and systemic effects
have been observed; distribution in the body is affected by the solubility of the particles.
Genotoxic effects have been observed in in vitro studies, whereas in vivo studies were
negative. Dermal absorption is limited and no local effects have been observed.

e SILICON DIOXIDE (SiO;). Toxicity depends on the crystalline structure present.
Amorphous silica, unlike crystalline silica, has low toxicity and does not produce
progressive fibrosis. Silica fume is mainly composed of amorphous silica, although it may
contain a higher or lower percentage of crystalline silica, depending on the production
process.

e CARBON NANOTUBES (CNT). They can be single-walled (SWCNT) or multi-walled
(MWCNT). They exert pulmonary toxicity: inflammation, fibrosis and epithelioid
granulomas. CNT toxicity is related to the type of nanotube (SWCNT or MWCNT), the
stiffness and its length/diameter ratio. Toxicity is also influenced by the synthesis
process and the presence of active groups, e.g. carboxylic acids. During synthesis,
catalysts such as iron and nickel are used, which can remain as small impurities and
increase toxicity. Similar reactions to asbestos can be assumed for nanotubes of any
composition that are in the form of loose fibres, not as short or entangled fibres. CNTs
longer than 20 um have been found to be associated with mesothelioma.

e COPPER OXIDE (CuO). Nanometric CuO particles are more toxic than stabilised metallic
copper. The solubility of this nanomaterial and the release of copper are responsible for
the toxic effect, producing an inflammatory response.

e SILVER (Ag). The toxic effects produced by nano-sized silver particles are poorly
understood. Upon inhalation, they are distributed through the blood and can
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accumulate in various tissues and produce effects on the liver and the immune system.
Through the olfactory nerve they can reach the brain. Nano-sized silver is known to have
a lethal effect on bacteria and fibroblasts.
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7. PREVENTION MEASURES
The collection of information to identify the hazards of each nanoproduct should focus on the
search for data on its physico-chemical characteristics and properties. Information can be
obtained from labels (pictograms), safety data sheets, European Commission recommendations
and other sources such as databases or scientific literature. databases or scientific literature.

The preventive measures to be put in place will be adapted to each work situation according to
the nanomaterials used and the available information on exposure. For the appropriate
selection of these measures will require knowledge of the type of process, the characteristics of
the nanomaterials present, and the the characteristics of the nanomaterials present, the
potential exposures (frequency and duration of operations), the procedures duration of
operations), the procedures, the characteristics of the workplace, etc.

Exposure to hazardous substances shall be avoided whenever possible, preferably by eliminating
the substance, avoiding exposure or substituting the material with a less hazardous material. If
the use and generation of nanomaterials cannot be eliminated or replaced by less hazardous
materials and processes, exposure of workers shall be minimised by technical source control
measures, organisational measures and personal protective equipment as a last resort.

In the implementation of preventive measures, it is advisable to follow a well-established
hierarchy of control hierarchy of control:

e Process modification: to minimise exposure, changes can be made to work procedures,
such as reducing the amount of nanomaterial in certain activities or replacing
nanomaterials in powder form with another form of presentation in which the
nanomaterial is in a liquid medium or embedded in a solid matrix.

e |solation/confinement: operations involving a potential release of nanomaterials in the
workplace shall be carried out in separate facilities or in facilities where the handling is
carried out from a protected area.

e Technical control measures: these are aimed at reducing the emission of the pollutant
at the source of emission by creating a physical barrier. source by creating a physical
barrier between the worker and the nanomaterial. Among Technical control measures
include localised extraction systems.

7.1.0rganisational measures
- Minimise the number of exposed workers.
- Reduce exposure time.

- Delimit and signpost work areas with pictograms indicating the possible presence of
nanomaterials and the protective measures to be taken.

- Minimise the amount of particulate nanomaterial in use at any given time.
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- Regularly train and inform exposed workers of the potential risks, as well as the preventive
measures to be taken.

- Maintain the work premises in proper conditions of order and cleanliness. Clean regularly
cleaning floors, equipment, tools and work surfaces using damp cloths or a vacuum cleaner
equipped with a filter. or a hoover equipped with a very high efficiency "absolute" air filter group
H (HEPA) class H14 or higher (ULPA). Pressurised air, brooms, brushes or powerful water jets
must not be used. or powerful water jets must not be used.

7.2.Collective protective equipment:

The design of the fume cupboard and the flow rate will be critical for proper operation. In
relation to these control systems, it is important to consider the following aspects:

- Use fume cupboards that enclose the source as much as possible and are located as close to
the source as possible.

- Use filtration collection systems with high efficiency HEPA class H14 or ULPA filters or ULPA.

-The ducting of the extraction system must be resistant to the nanomaterials handled, as these
can be handled, as these can be more reactive than their non-nano scale counterparts, paying
special attention to the joints to avoid possible leakage. Localised extraction systems are
probably the most frequently used measures in industry. The aim of a localised extraction
system is to capture the pollutant as close as possible to the point where it is generated (source),
preventing it from spreading to the worker's exposure zone. The selection of the most
appropriate ventilation system will depend on the process, the hazardousness of the pollutant,
the source to be controlled and the exposure limits of the corresponding nanomaterial.
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Air Cleaner

ZIN

Figure 9. Localised extraction system. Source: ECL

- Use sticky mats outside the areas of use to avoid dispersion of nanomaterials. nanomaterials
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7.3.Personal protective equipment:

For routine short-term work, full masks, half masks and quarter masks, incorporating P3
particulate filters, which can be incorporated into interchangeable filters, can be used as
respiratory protective equipment. For prolonged exposure, powered filtering devices with P3
particulate filters are used.

Figure 10. Full mask. Source: ISEM
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Figure 11.Half mask. Source: Grupo Casa Lima

For hand protection, the use of protective gloves against chemicals and microorganisms is
recommended, which must comply with EN 374-1:2016, and in the case of using disposable
gloves, the use of two pairs of gloves overlapped is recommended to confer greater resistance
against mechanical deterioration of the gloves.
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Figure 12. Gloves I. Source: TG Medical

Figure 13. Gloves Il. SW Safety Work
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If the nanomaterial is in powder form, protective clothing should be worn.

Figure 14. Protective clothing. Source: https://www.sequtecnica.com/
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Protection of the mucous membranes of the eyes shall be provided by the use of different types
of eye protection depending on the form in which the contaminant is present.

- Safety glasses: laboratory goggles with universal frames.

Figure 15. Safety glasses. Source: www.walmart.com

- Safety goggles: "diving" type, tight-fitting eye protection held in place by a rubber band around
the head.
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Figure 16. Safety goggles with rubber. Source: https://www.freeimageslive.co.uk/

- Face shields: extending from the eyebrows to under the chin and across the full width of the
employee's head.

Figure 17. Face shield. Source: https://www.faceshield.com/

Growing concerns about the health and safety impact of the use of nanopowders and other
nanomaterials are almost exclusively focused on the potential toxic effects, but the fire and
explosion risk of nanopowders must also be taken into account.

On the other hand, the production and use of nanomaterials inevitably emit significant
guantities of nanoparticles into the environment, which, through a wide variety of routes, can
reach humans and other organisms.

In addition, it inevitably leads to the emergence of nano-waste, for which knowledge about its
management is very limited and the legislative landscape is insufficient.
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Annex |: Comparative study on the normative for

applying of nanomaterials on stone products.

This report is included in the task “O1-A1. Comparative study on the normative for applying of
nanomaterials on stone products”, corresponding to Intellectual Output 1 " Guideline of risks,
health and environmental prevention measures in safe production and use of nanomaterials in
Stone Sector" of the NanoSafe project.

A comparative study report has been prepared on the current regulations concerning the
application of nanomaterials in stone products in the partner countries and in the European
Union, including technical, occupational health and safety and environmental protection

requirements.

This document provides the target group with an updated version of all published regulations.
It has also enabled the consortium to develop the training environment on safety in the
application of nanotechnology in accordance with the regulations on safety at work.

1. European normative for applying of nanomaterials on stone products.

Sprs . =
21 NN L —
VERORDNUNG (EG) Nr.Reglamento CEREGOLAMENTO KANONIZIMOZ (EK) oapiB.
REGULATION (EC) No[1907/2006 DES|1907/2006 REACH|(CE) n. 1907/2006/1907/2006 TOY
1907/2006 OF THE[EUROPAISCHEN DEL _PARLAMENTO|DEL PARLAMENTOIEYPQMAIKOY
EUROPEAN PARLAMENTS UND DESEUROPEO Y DELEUROPEO E DELKOINOBOYAIOY KAI TOY
PARLIAMENT RATES vom 18.CONSEJO de 18 delCONSIGLIO del 18[FYMBOYAIOY tng  18ng
AND OF THEDezember 2006  zur/diciembre de 2006/dicembre 2006|AekepBpiou 2006 yia tnv
COUNCIL Registrierung relativo al registro, lajconcernente lalkataywplon, v
of 18 DecemberBewertung,  Zulassunglevaluacidn, Ialregistrazione, lala€loAoynon, ™nv
2006 und Beschrankunglautorizacion vy lavalutazione, abelodotnon kAL Tou
concerning thelchemischer Stoffelrestriccidn de las|l'autorizzazione e la[meploplopnolc TwV XNULKWV,
IRegistration, (REACH), zur Schaffung/sustancias yrestrizione dellempoidvtwy (REACH) kat yia
Evaluation einer Europaischen|preparados quimicosisostanze chimicheftnv 16puon TOoU
Authorisation and  |Agentur flir chemische|(REACH), por el que|(REACH), cheEupwnaikoy  Opyaviouou!
Restriction of/Stoffe, zur Anderung derjse crea la Agencialistituisce Xnuikwv MNpoidviwv Kabw
Chemicals (REACH),Richtlinie  1999/45/EG|Europea dejun'Agenzia europealkal yla TNV TPOTOMOINGH
establishing alund zur Aufhebung der|Sustancias vper le sostanzerng oényiag 1999/45/EK kot
European ChemicalsVerordnung (EWG) Nr.Preparados chimiche, chelyla _tnv_katdpynon Tou
Agency, amending793/93 des Rates, der/Quimicos, semodifica la direttivalkavoviopuot  (EOK) apiB.
Directive Verordnung  (EG) Nr.modifica la Directival1999/45/CE e che[793/93 tou JuuBouliou Kat
1999/45/EC and1488/94 der[1999/45/CE vy selabroga iltou kavoviopou (EK) aptB.
repealing CouncilKommission, derlderogan elFegolamento (CEE)|1488/94 tng  Emutporig
Regulation (EEC) NolRichtlinie 76/769/EWGReglamento (CEE) n2n.  793/93  dellkaBw¢ kat tng odnyia
793/93 anddes Rates sowie der[793/93 del Consejo y|Consiglio e il76/769/EOK TOoU
Commission Richtlinien 91/155/EWG,lel Reglamento (CE)[regolamento (CE) n.SuuBouliou KOl TWV
Regulation (EC) No[93/67/EWG, 93/105/EGn® 1488/94 de 1a/1488/94 dellajobnywv  tg  Emttponig
1488/94 as well asund 2000/21/EG _der/Comisidn asi como lalCommissione, 91/155/EOQK,  93/67/EOK,
Council DirectivelKommission Directiva nonché la direttiva|93/105/EK kot 2000/21/EK
76/769/EEC and 76/769/CEE de|J:76/769/CEE del
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01. Guideline of risks, health and environmental prevention measures in safe production and use of nanomaterials in Stone Sector.
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01. Guideline of risks, health and environmental prevention measures in safe production and use of nanomaterials in Stone Sector.
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01. Guideline of risks, health and environmental prevention measures in safe production and use of nanomaterials in Stone Sector.
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2. Greek normative for applying of nanomaterials on stone products.
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M.A. 26/2020 (ODEK 50/A° 6.3.2020) Evapuovion tng
eAANVLKNAG vopoBeoiag mpog TIg SLaTALel; Twy odnyLwy
2017/2398/EE, 2019/130/ EE kat 2019/983/EE «yla tnv
tporormoinon tng odnyiag 2004/37/EK "oXeTKd HE TNV
mpootaciot Twv gpyalopévwy amd Toug KwSUvVoug Tou
ouvbéovtaL pe TNV €kBEOn O  KOPKWOYOVOUG N
UeTaAAagLlyOvouG apdyovTeg kata tnv epyacia’» (E.E. L
345/27.12.2017, L 136/01.06.2018, L 225/06.09.2018, L
30/31.01.2019 kat L 164/ 20.06.2019) - Tpomomnoinon twy
7.5.399/94 (A’ 221) ko 1i.5. 307/86 (A’ 135)

OL Slatagelg tou Slataypatog adopouv TNV mpootacia
Twv gpyalopévwy amd Toug KvEUVoug yla TV Uyela Ko
TNV achAAEld TOUG TIOU TIPOEPXOVTAL H MIOPOUV Vo
mpoéNBouv amod tnv €kBeon Toug, Katd tnv gpyaoia, ot
KOPKLVOYOVOUG I LETAAAQELYOVOUC TTAPAYOVTEG.

Presidential Decree 26/2020 (Government Journal 50/
A’ 6.3.2020) Harmonisation of the Greek legislation with
the provisions of the directives 2017/2398 / E.U.,
2019/130 / E.U. and 2019/983 / E.U. "for the
amendment of the directive 2004/37 / E.C. "on the
protection of workers from the risks associated with
exposure to carcinogens or mutagens at work" '(0.J. L
345 / 27.12.2017, L 136 / 01.06.2018, L 225 / 06.09
2018, L 30 / 31.01.2019 and L 164 / 20.06.2019) -
Amendment of Pres. Decree 399/94(A'221) and Pres.
Decree 307/86 (A' 135)

The decree provisions concern the protection of]
workers from the risks to their health and safety arising
from or may arise from their exposure, at work, to
carcinogens or mutagens.

Nn.A. 82/2018, (DEK 152/A/21.8.2018) ‘Tpomomnoincn tou
m.5. 307/1986 «Mpootacia tng vysiag twv gpyalopévwy
TIOU €KTIOEVTAL O OPLOUEVOUC XNILKOUG TTOPAYOVTEG KATA
Tnv Sldpkela tng epyaciog toug» (135 A') Omwg Exel
TpormomnolnBel Kat LoXVUEL, 0 cuppdpdwaon He TV odnyla
2017/164/EE tn¢ Eneponrc (EE L 27/1.2.2017). ¢

Presidential Decree 82/2018, (Gov. Journal 152 / A /
21.8.2018) 'Amendment of Pres. Decr. 307/1986
"Protection of the health of workers exposed to certain
chemical agents during their work" ( Gov. Jour. 135 A)
as amended and in force, in accordance with
Commission Directive 2017/164 / E.U. (0.J. L 27 /
1.2.2017)."

Nn.A.52/2015, (DEK 81/A/17.7.2015) «Evoppoévion pe tny
odnyia 2014/27/EE «lo tnv tpOmonoinon twv odnylwv
Tou JupBouhiou 92/58/EOK, 92/85/EOK, 94/33/EK,
98/24/EK kat tng odnyiag 2004/37/EK tou Eupwmnaikol
KowoBouhiou kat tou ZupBouliou, wote va
eVOUYpAPULIOTOUY  pe  TOV  Kavoviopo  (EK)  aplOp.
1272/2008 yia tnv tafvOUnon, TNV EMOHUAVON Kol TN
CUOKELOOIO. TWV OUCLWV KOL TWV HEYHATWV» —
Tpomomoinon twv M.6. 105/1995, N.6. 176/1997, N.8.
62/1998, N.56. 338/2001 ko N.5. 399/1994»

-OpLlopdg emBAaBr xnLIKoL apayovta a.5 (UHHopdwan
ue EK aplBy. 1272/2008)

Presidential Decree. 52/2015, (Government Gazette 81
A / 17.7.2015) "Harmonization with the directive
2014/27 / EU" On the amendment of the Council
directives 92/58 / EEC, 92/85 / EEC, 94/33 / EC, 98/24 /
EC and Directive 2004/37 / EC of the European
Parliament and of the Council to bring them into line
with Regulation (EC) No 1272/2008 on the classification,
labeling and packaging of substances and mixtures' -
Amendment of Pres. Dec. 105/1995, Pres .Dec.
176/1997, Pres. Dec. 62/1998, Pres. Dec. 338/2001 and
Pres. Dec. 399/1994 »
-Definition of a harmful chemical agent (compliance
with EC No. 1272/2008)

Nn.A. 12/2012 (MEK 19/A 9.2.2012) «Tpomomoinan tou m.6.
307/86 «[lpootaoia tne uyeiag Twv gpyaloucvwy mou
EKTITeVTaL O OPLOUEVOUG XNULKOUG TTAPAYOVTEG KATA Th
Siapkela ¢ epyacioc touc» (OEK 135/A) o€ ouuudppwon
ue tv obényia 2009/161/EE tn¢ Emtportric (EE L
338/19.12..2009)»

Tpomomnoinon avwTIATwWY OPLOKWV TUWV £KOgong, yia

Presidential Decree 12/2012 (Gov. Journal 19 / A
9.2.2012) "Amendment of Pres. Decr. 307/86
"Protection of the health of workers exposed to certain
chemical agents during their work" (Gov. Journal 135 /
\A) in compliance with Commission Directive 2009/161 /
E.U. (E.U. L 338/19.12.2009)."

Modification of maximum exposure limit values for no

ALYOTEPO CUCXETIOUEVEG LE VOVOUALKA OUCIES

nanomaterial-related substances

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
Asociacion Empresarial de Investigacion Centro Tecnoldgico del Marmol, Piedra y Materiales (CTM), Scuola Edile
CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA),
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JKOTIOG TOU TPOESPLKOU SLATAYHATOG ElvVaL N EVOPUOVLON
TNG EAANVLKNG vopoBeaiag yla TNV uyeia Kot TV acharela
Twv epyalopévwv TPOG TIC OloTdéelg tng odnylag
2009/161/EK tng Erutpomnng tng 17ng Aekeu—- Bpiov 2009
(EE L 338, oeA. 87, tng 19.12.2009) «T'a tn B€omion tpitou
KATAAOYOU EVEELKTIKWY OPLOKWYV TLLWV

enayyeApatikng €kBeong kat' edappoyn tng odnylog
98/24/EK tou ZupBouliou Kal yla tnv Tpomomnoinon tng
o6nyiag 2000/39/EK tng Emitpomigy.

To mopov Mpoedpkd Aldtaypa €XEL WG QVTLKELMEVO TNV
npootaoio Twv epyalopévwy and Toug Klvduvoug

yla TNV UYELa Kol TV aodpAAELQ TOUG TIOU TIPOEPXOVTAL 1
UropouV va pogABouv amd thv £kBEoT TOUG OE XN ULKOUG
mapdyovte. MpootiBevtal dU0 vEoL XNHLKOL TAPAYOVTEG
mou mepl\apPavovtal: Alodawvoln A lelomeveOUEvn
oKOVN), Tert - BoutuAopeBuhalBépac, Kol
avaBewpouvTal oL TEG YLa TOUG akoAouBoug He aplOuo
CAS: 110-80-5, 140-88-5, 96-33-3, 75-15-0, 68-12-2, 123
91-1, 7664-93-9, 624-83-9, 80-62-6, 872-50-4, 109-86-4,
108-05-4, 111-15-9, 110-49-6, 7783-06-4, 108-95-2, 7439-
97-6.

The purpose of this decree is the harmonisation of
Greek legislation on health and safety of employees in
accordance with Commission Directive 2009/161 / E.C.
of 17 December 2009 (O.J. L 338, p. 87, 19.12.2009)
"Establishing the third list of indicative occupational
exposure limit values in implementation of Council
Directive 98/24/E.C. and amending Commission
Directive 2000/39/E.C. ". The purpose of this
Presidential Decree is to protect workers from risks for
their health and safety derived from or which may be
derived from exposure to chemical agents. Two new
chemical agents are added including: Bisphenol A
(Inhaled powder), Tert - Butyl methyl ether, and values
are revised for the following agents with CAS number:
110-80-5, 140-88-5, 96-33-3, 75-15 -0, 68-12-2, 123-91-
1, 7664-93-9, 624-83-9, 80-62-6, 872-50-4, 109-86-4,
108-05-4 , 111-15-9, 110-49-6, 7783-06-4, 108-95-2,
7439-97-6.

N. 3850/2010, (MEK 84/A/2.6.2010) « KUpwon tou
KWOLKAL VOUWV Yylol TRV Uyela Kal thv ooddAela twv
epyalopévwy.»”: avtikatéotnoe tov N. 1568/1985 (DEK
177/A°/18.10.1985)[1]. :

e O MAPWV KWEIKAG €XEL WG QVTLKELUEVO TNV edappoyn
UETPWV YLO TNV TPOAY WY TNG UYEiag Kal tng achalelog
Twv epyalopévwy KaTd TNV epyacia. Mpog To oKomo auTo,
TIEPLEXEL YEVIKEG QAPXEG OXETIKA HME TNV TPOAnYNn Twv
ETTOYYEAULATLIKWY KVSUVWV KaL TNV TPOOTAcLa TNG UYEiag
KaL ™G aoddlelag, tnv €€aAeln TWV OUVTEAECTWV
KWOUVOU  TWV  EPYATIKWV  OTUXNMATWY KoL TWV
EMOYYEAUATIKWY  aoBevelwy, TNV  evnuépwon, TN
SLaBoUAEVON, TNV LOOPPOTN GUMMETOXH, TNV KATAPTLON
TWV €PYOJOMEVWY KOL TWV EKTPOCWIWY TOUG, KOBWE Ko
Toug

KOVOVEG yLa TNV EHOPHOYH TWV YEVIKWV QUTWV apXWV

* O epyodOTNng Pépel aképata TNV euBLVN va e€aodalilel
TNV aodpAAELa KaL TNV UYELA TwV

£pY{OMEVWV WG TIPOG OAEG TLG TTTUXEG TNG Epyaciag Kot va
AapBavel Oha ta anapaitnta pétpa tou e€acdaiifouv tny
oo aAela Kal TV vyela Twv Tpitwv (ApBpo 42 Tou KWK
VOUWV yla TNV Uyela Kot achAlelo Twv epyalopévwy).
Ka&Be epyalouevog €xel umoxpéwon vo edpapuolel Toug
Kavoveg uyeiog kal aopalelag kot va ¢ppovtilel avaoya
UE TG SUVaTOTNTEG TOU, Yl TNV aodAAeLa Kal TNV uyeia
Tou KaBwg Kat yla thv aodAAeLd Kat TV UYELD TwV GAAWY
QTOUWV TIOU €MnpedlovTal amo TG MPAEELG 1) tapaAei el
TTOU KOTA TNV epyacia cUpdwva e TNV eKaiSeuar) Tou Kal
LG KataAANAeg 08nyieg tou epyodotn Tou.

YTIOXPEWOELG €PYOSOTWY, TOPOACKEVAOTWY, ELOOYWYEWV
Kot

mpounBeutwv [adpBpo 37]

* O gpyobotng odeilel va yvwpilel Toug KvSUVoUG Toug
omoioug

Law 3850/2010, (Gov. journal 84/A/2.6.2010)
"Ratification of the code pf Laws for Occupational
Health and Safety. "replaced Law 1568/1985.

* The object of this code is the application

measures to promote health and safety

of employees at work. For this purpose,

contains general principles on the prevention of
occupational hazards and health protection and
security, the elimination of rates risk of accidents at
work and occupational diseases, information,
consultation, balanced participation, training of
employees and their representatives, as well as rules for
the application of these general principles

eThe employer must be aware of the risks for the health
of workers from factors that used or created in the
workplace and, in order to comply with the above
requirements, is entitled to request from the
manufacturer, importer or

supplier of these factors information about the risks to
workers' health, as well as

and for the methods of their safe use

Use or movement of chemical agents in workplaces is
not allowed in packaging and in ways that do not meet
the requirements of the relevant provisions

e Persons who manufacture, import, place on the
market or supply in any way agents for professional use
have the obligation to:

(a) ensure, in accordance with the provisions in force,
that these agents do not pose a risk to the health of the
persons using them, provided that they are properly
used for the work for which they are prescribed; (b)
provide written information on the hazardous
characteristics of the agents and the health hazards of
the workers exposed to them, as well as written
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CUVETIAYOVTOL YL TNV UYELD TWV EpyalOpEVWY TTIAPAYOVTE(
Tou

Xpnotpomotovvtal 1 dnuioupyolvtal OTOUG  TOTOUG
epyaociag Ka,
TIPOKELUEVOU va  CUUHOpPwOel pe TG Tapamdvw

OUTTALTA OELG,

SlkatouTal va {nTa aro ToV MaPaCKEVAOTH, ELCaywyEa R
TPOUNOEUTH TWV MOPayOVIWV auTtwV nAnpodopisg t16co
yla Toug

KIWWSUVOUG TOU OUVEMAYyOVTOL yla TNV Uyeiad Twv
epyalopévwy, 660

Ko yua T pe@odoug acdaloug xpriong toug

Aev eTUTpENETAL N Xpron ) n Stakivnon otoug XWpoug
epyaoiag

XNHWKWV TTOPOYOVIWVY OE CUOCKEUOOIEG KOl ME TPOTOUG
mou S&v

TANPOUV TL§ ANALTHOELS TWV CXETIKWV SLatdewv

* Ta MPOCWTA IOV AP ACKEVALOUV, ELGAYOUV, BETOUV OF
KukAodopia 1 TMaApAXwWPOUV ME OMOLOVSNMOTE TPOMO
TOPAYOVTIEG  yloL  EMOAYYEAMATIKG  XPrion  €Xouv
euTIOXPEWON:

e (a) va Bepawwvovrar, cUpdwva HE TG LOXUOUOES
SLatagelg, OTL oL mapAyovteg autoi dgv mapouotdlouvy
KivBuvo ylo TNV UyEid TWV TMPOCWNWV TOU TOUG
Xpnowomnowovv, epocov xpnotponotovvtat KotdAAnAa
yla TV gpyaocia yla tnv onoia €xouv npodiaypadei ¢ (B)
va TPEXOUV ypamtéG TANPOdOPiEG OXETIKA HE Ta
EMIKIVOUVO XOPAKTNPLOTIKA TWV MOPAYOVIWY Kal TOUG
KWvSUVOUG Yyl TNV Uyeia Twv €pyajopévwv Tou
eKTiOevTaL 6’ aUToUC, KABWG Ko YPOUTTEG 08NYyies yla TNV
0pB xpARon kat tov tPoOmo mnpodUAA§NG amd TOug
yvwotoUG Kvduvoug Kat @ (y) va Ste§dyouv peNETe Ko
€PEVUVEG KOL VAL EVNLEPWVOVTOL UE OMOLOVENTIOTE TPOTO
yia t™v €§EA§n TWV EMOTNHOVIKWY KOl TEXVIKWV
YVWOEWV, WOTE VA OVTAIIOKPIVOVTAL OTLG UTIOXPEWOELC
TWV MEPLTTWOEWY o’ KaL B

EWdika yla tov KAASO Twv peTaMeiwv - Aatopeiwv
—OpUXELWV edappoyr €XouvV Kal oL TTAEOV SECUEUTIKEG N
Kal

ELOLKEG Slatdtelg
I1-5n/®/17402/12.12.1984

’

™mg uTt oplop.

anddaong Ymoupyol Evépyelag kat Quokwv MNopwy
«Kavoviopog MeTtaAAeUTIKWV Kal AATOULIKWY Epyactwv»
(DEK 931 B')

OPLOKEG TIUEG EKBEONG XNULKWV TIAPAYyOVTWY Kot SeIKTEC
BloAoylkng €kBeong oe XNnuWKoug mapayovieg 2019
(mg/m3)

TiO2: 10eLomv/5avarnyv

Si02: 6,tL AésL o TUTOG and MA/307/86

Zn0O: OTE: 5 AOTE:10

Sn0O2: OTE: 2

Ca(OH)2: OTE:1/AQOTE:4

Ba(OH)2: OTE:0.5

instructions on the proper use and protection against
known hazards; and , (c) conduct studies and research
and be informed for the development of scientific and
technical knowledge, in order to meet the obligations of
cases a) and b

Especially for mining sector —quarries: The most binding
or even

special provisions of No. Il = 5th / ® / 17402 /
12.12.1984 are applied

Chemical agent exposure limit values and biological
exposure indices to chemical agents 2019, ELINYAE
(mg/m3)

TiO2: 10 inhaled / 5 breathable

Si02:  mathematical formula in
Decree 307/86

ZnO: Exp. lim. value: 5 Max. Exp. lim. Val.: 10

Sn02: Exp. limit value: 2

Ca(OH)2: Exp. limit expos. value 1 / Max. Exp. lim. Val.:
4
Ba(OH)2: Expos. Limit value: 0.5

AI203: Expos. Limit value: 10 inhaled / 5 breathable

Presidential

AI203: OTE:10 ewonv/5 avory
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M.A. 155/2004, (DEK 121/A/5.7.2004) «Tpormomnoinon
Tou 1.6 395/1994 «ehdyloteg mpodlaypadég aohalelag
KOl Uyelag yla t xpnotpomnoinon €omAlopol epyaociag
artd Toug epyalOMEVOUC KOTA TNV EPyacia TOUG OF
CUUHOPPWEN Pe TNV obnyila 89/655/EOK» (A/220) onwg
ExeL TpomomolnBel kAl LoXVEL, O CUUUOPPWON HE TNV
odnyia 2001/45/EK»

To Tapov TPoedplkd Slataypa GEPEL TPOTIOMOLNTELG TTOU
cuoxetilovtal Y TG epyaciec oe gpyotadia kot adopd:
Acdpalela epyaciog pe ¢GOPNTEG MUNXAVIKEG OKAAEG,
Epyaocieg og UPog ,AmayOpELCH TPOCWPLVWY EPYACLWV OE
Uog Aoyw SUCUEVWVY KALPLKWVY cuVONKWwv,Xpnaotuomnoinon
KALLAKWY, Aodalr otrpLén kat xelpohafn,Xpnaotuomnoinon
LKPLWUATWY, ZUVapUOAGYNaON, QamocuvapuoAdynaon
LKPLWULATWVY UE ™mv enifAedn apuodiou
MPOowWToU, TEXVIKEG TPOCBAoNG Kol TOMoBETNONG ME TN
BonBela  okowwwv LEvnuépwon epyalopévwy,Méoa
OTOULKAG TtpooTaciog

Presidential Decree 155/2004 ( Gov. journal
121/A/5.7.2004) "Amendment of Presidential Decree
395/1994 "Minimum safety and health standards for
the use of work equipment by employees during their
work in compliance with Directive 89/655 / EEC" (A /
220) as amended and in force, in compliance with
Directive 2001/45 / E.C. " This Presidential Decree has
amendments related to work on construction sites and
concerns. Safety at work with portable ladder, work at
height, the prohibition of temporary work at height due
to adverse weather conditions, use of scales, secure
support and handle, use of scaffolding, assembly,
disassembly of scaffolding under the supervision of a
competent person, Access and installation techniques
with the help of ropes, informing employees, personal
protective equipment

M.A. 43/2003, (DEK 44/A/21.2.2003)
oupum\ipwon  tou 1.6 399/94 «mpootacia  Twv
epyalopévwy amd Toug KlvdUvVouG ToU CUVOEOVTAL HIE TNV
£KOEON OE KOPKLVOYOVOUG TAPAYOVTEG KATA TNV gpyacial
o ouupopdwon e TNV odnyia tou SupPouliou
90/394/EOK» (221/A) oe cuppdpdwon e tnv odnyia

138/01.06.1999)»

OL Slatagelg tou mpoedpkol Statdypatog 399/94 doov
adpopd To BevidAlo kat Tov apivato, edpapuolovtal otay
OUTEG EVOOUV TIEPLOOOTEPO TNV AohAAELX KAL TNV UYELQ
KaTd TtV gpyacia.  ITOV  KATAAOyo  Ouclwv,
TIOPAOKEVOOUATWY Kat HeBOSdwv TmpootiBevial to “
Epyaoieg mou meplhappavouv ékBeon oe OKOVEG OKANPWY
AWV’

«Tpornomnoinon katPresidential

Decree 43/2003 ( Gov. journal
44/A/21.2.2003) "Amendment and supplement to
Presidential Decree 399/94" protection of workers from
ithe risks associated with exposure to carcinogens at
work in compliance with Council Directive 90/394 / EEC
"(221 / A) in compliance with Having regard to Council

1999/38/EK tou TupBouliou tng 29n¢ Arpthiov 1999 (E.E.LDirective 1999/38 / E.C. of 29 April 1999 (EEL 138 /

01.06.1999) "

The provisions of Presidential Decree 399/94
concerning benzene and asbestos apply when they are
more favourable towards the directions of improving
safety and health at work. To the list of substances,
preparations and methods are added "Works involving
exposure to hardwood dust."

N.A. 162/2007 (OEK 202/A’ 23.8.2007)” Mpootooia tng
uyelag Twv epyalopévwy Tou eKTiBevTal 08 OPLOUEVOUG
XNMIKOUG TIAPAYOVTEG KATd TNV SLAPKELX TG €pyaoiag
TTouG, Katd tpomomnoinon tou 1.8, 307/86 Onwcg LoYVEL, o€
cuppOpdwon mpog tnv odnyia 2006/15/EK”
Tpomomoinon tou [M.A. 90/1999 ywa oucieg Ayotepo
GUOXETI{OMEVEG ME VavOoUAKa

Presidential Decree 162/2007 (Gov. Journal 202 / A
23.8.2007)" Protection of the health of the employees
who are exposed to certain chemical agents during their
work, by amendment of Pres. Decr. 307/86 as in force,
in compliance with Directive 2006/15 / E.C."
Amendment of Pres. Decr. 90/1999 for substances less
related to nanomaterials

Employees protection

ot KLvdUVoug 0dEINOUEVOUG OE XNILKOUG Ttapayovteg”
-Emapkng agplopog a.6p

-Evnuépwon/KatdpTion Twv epyalopévwy

-MpooBacn oe OAa ta AAA (MSDS) amd OAoug Ttoug
epyalopévoug

M.A.338/2001 (DEK 227/A° 9.10.2001)"Mpootaciag tngPresidential Decree 338 / 2001 (Gov. Journal 227/ A
vyeilag kot achaleiog Twy epyalopévwy Katda tnv epyacia9.10.2001) 'Protection of the health and safety of the

workers at work from risks due to chemical agents'
-Adequate ventilation

-Information/training of employees

-Access to MSDS by all employees

M.A. 127/2000, (DEK 111/A/6.4.2000)
oupm\ipwon  tou 1.6 399/94 «mpootacia Twv
epyalopévwy amnd Toug KLvdUvoug oy cuvséovtal Pe thv

oe ouupopdwon e TNV odnyia tou ZupPouliou
90/394/EOK (221/A) ot ocuppopdwon e TNV odnyia
97/42/EK tou ZupBouliou»

«Tporomnoinon katPresidential Decree 127/2000, (Gov. Journal 111 / A/

6.4.2000)
"Amendment and supplement to presidential decree

£kBe0N 0E KAPKIVOYOVOUC TapAYOVTEC KOTd Thv epyaoial399/94" protection of workers from the risks associated

with exposure to carcinogens at work in accordance
with Council Directive 90/394 / EEC (221 / A) in

compliance with Council Directive 97/42 / E.C."
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STolxela evoladEpovtog yla to apov yypacdo:

3TNV ektTipunon Kwdlvou autr mpoodlopiletatl n puon, o
BaBuog kat n Sldpkela g £kBeong Twv £pyalopEVWY,
wote va eivat Suvato va aflohoyouvtal 6Aot ot kivéuvol
yla TNV aoddAsla i thv uyela Twv epyalopévwy Kal va
kaBopilovtat ta Anmtéa pETpa. EmutAéov, katd Ttnv
ekTiunon tou kwduvou, MpéneL va Aapfavovtal unogn
OAoL oL dA\oL TpoToL €kBeong, OMwCE N anoppodnon pHéoa
oto €ppa r/kat Sta tou S€ppatod.”" Oplakn T €kBeang
yla to BevloAwo divetal cudwva pe Tnv Eupwrnatkr Odnyia
KOl auEnpEva HETPO ATALTOUVTOL TTIOU KvduveUouv amd
£kBeon oe BevioAlo. 161a avadopd yivetal yia apiovto kot
BwuloxAwpidlo

Elements of interest for this document:

The risk assessment shall specify the nature, extent and
duration of the workers' exposure so that

all risks to the safety or health of workers to be assessed
and all the necessary measures to be determined.
Besides, all other modes of exposure must be
considered when assessing the risk, such as absorption
in the skin and / or through the skin. Exposure limit
value for benzene is given in accordance with the
European Directive and increased measures are
required for workers at risk of exposure to benzene. The
same reference is made for asbestos and vinyl chloride

M.A. 159/1999, (OEK 157/A/3.8.1999) «Tpomnomnoinon
Tou 1.6 17/1996 «uétpa yia tnv BeAtiwon g aoddaAeLlag
KOl TNG uyeiog Twv epyalopévwy KATA TtV gpyacia o€
CUUHOPpPWON Ue T 08nyieg 89/391/EOK kat 91/383/EOK
(11/A)» kat tou Tm.6 700/1988 «mpootacia Twv
epyalopévwy IOV eKTIBEVTAL O€ QULAVTO KOTA TNV Epyacia
(31/A)» 6mwg autd tpomomolBnke pe to 1.6 175/1997
(150/A)»
Zroxeia evdladépovrog yia to napov eyypado:
O epyoddTng umoxpeouTal va UTORAAAEL OTNV aPUOSLA
EmBewpnon Epyaoioag :
o. Katdotaon He TtV UAKOTEXVIKH umodour] Kal To
TPOCWTLKO TTOU
SlaBétel n Bl n emyeipnon yw tnv KAAuPn Twv
UTIOXPEWOEWV TNG, OTIWG
TPOKUTITEL altd TNV LoxUouoa vopobeaia.

B. Katdotaon He TNV UALKOTEXVLKH UTIOSOMN Kol TLG
uTinpPeoieg ou Ba
AQUBAVEL CUMMANPWHATIKA amd EEwTepLKEG YMnpeoieg
Mpootaciog kat
MpoAndng otnv mepintwon mou ta Slatilbépeva
H ektipnon tou enayyeApatikov Kwvéuvou,
QMOTEAEL ULlo oUOTNUATIKN g€€taon OAwWV TwV TAEUPWV
KABe
Sie€ayoduevng epyaciog amo tnyv enixeipnon pe okomo :

o. va evrtomoBoUv oL MNYEG TOU EMOYYEALATIKOU

KwoUvou, Snladn T Ba
UIOPOUCE va TTPOKAAETEL KLVSUVOUG yLla TNV aodaAeLa Ka
vyeia twv
epyalopévwy,

B. va SlamiotwBouv KATA TOCOoV KAl UE TL LETPA UTTOPOUV
oL TINYEG
KwoOvwv va efaletdBolv 1 ol kivduvol autol va
aropeuxBouv, KL av autd
Sev gival Suvatov,

Y. va kataypoadolv Ta HETpa TPOANYNG Tou Nnén

ebapuolovral Ko va
mpotabolv QUTA TOU TIPETMEL
AndBouyv, yLa tov €éAey)o Twv

CUUTANPWHATIKA VOl

Presidential Decree 159/1999, (Gov. Journal 157 / A /
3.8.1999) "Amendment of Pres. Decr. 17/1996"
measures to improve the safety and health of workers
at work in compliance with Directives 89/391 / EEC and
91 / 383 / EEC (11 / A) "and Pres. Decr. 70a / 1988"
protection of workers exposed to asbestos at work (31 /
A) "as amended by PD 175/1997 (150 / A) »
Elements of interest for this document:
The employer is obliged to submit to the competent
Labor Inspectorate:
a. Analytical record with the logistical
infrastructure and the staff that

has the company itself to meet its obligations, such as
arises from current legislation.

b. Analytical record with the logistical infrastructure,
and the services that will
receives additionally from External Protection Services
and Prevention in the event that those available under
sub-paragraph a do not are enough.
Occupational risk assessment is a systematic
examination of all aspects of each work performed by!
the company in order to:
a. to identify the sources of occupational risk, i.e. what
will could pose a risk to the safety and health of!
employees,
b. to determine whether and by what measures the
sources of the risk can be eliminated or those risks to be
avoided, and if so it's not possible,
c. record the prevention measures already in place and
suggest what should be taken in addition to control the
risks and employees protection.
The assessment must include the identification and
recording of
risks that exist in the business, as well as those that may
occur (e.g. risk of falling, danger from machinery and
equipment, fire hazard, electric shock hazard, explosion
hazard, exposure to harmful agents - natural,
biological chemicals -, danger from the organization of

work, etc.).

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
Asociacion Empresarial de Investigacion Centro Tecnoldgico del Marmol, Piedra y Materiales (CTM), Scuola Edile
CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA),
Delta Materials and Innovation Solutions.
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KWOUVWV Kal Tnv Tpootacia Twv epyalopévwy. H
EKTIUNON TPEMEL Vo MEPIAAMPBAVEL TNV QvVaAyVWELON Kal
Kataypodn Twv

KWOUVWV TIOU UTIAPXOUV OTnV emuxeipnon, kabwg Kat
OLUTWV TIOU EVOEXETAL VO

eudavicbouv (rmx. kivduvog mrtwong, kivéuvog amo
UNXavApaTo Kot
€€OTALOO, Kivéuvog TWUPKAYLAG, Kivéuvog

nAektpomAnéiag, kivbuvog

EkpNnENG, kivéuvog amod ékBeon og BAATTTIKOUG TAPAYOVTE(
- dpuokoUlg,

XNULKOUG BLoAOYLKOUG -, Kivduvog amd tnv opydvwaon tng
epyaciag, KAT.).

H ektipnon mpénet va AapPavel umodn TG Baoikég apxeg
mpoAnyng tou

GpBpou 7 (mapdypadog 7) tou N.A. 17/96 kat va evtortilel
TN ¢pUvon tou

KwwéUvou, To Badud ocoPapodtntdg tou, TN SldpkKelal
EkBeONG TWV EpyalopEVWV

0" QUTOV KL TN oUXVOTNTA EUPAVLOTG TOU.

Emtiong katd tnv ektipnon mpénel va AapBdavetat urtodn n
kataypodn

KAl  OovAAUOn TWV  EPYOTIKWY
ETTOYYEAULATLIKWY 0LOBEVELWVY, TTOU
mpoPAénetal ota dpBpa 6 kat 9 tou N. 1568/85 kal oto
GpOpo 8 tou M.A.

17/96.

ATUXNUATWY  KOL

For the completeness and effectiveness of risk
assessment by the safety engineer and the occupational
physician, it is required

qualitative and (where it is necessary) quantified
identification of harmful

factors to which employees are exposed in accordance
with current legislation. The results of this identification
as well

the biological effects of exposure, through periodic
precautionary medical examinations to be performed
for this purpose in accordance with

current legislation, should also be taken into account.
The assessment must take into account the basic
principles of prevention

article 7 (paragraph 7) of Pres.Decr. 17/96 and to locate
risk nature, the degree of severity, the duration of
exposure of workers to it and the frequency of its
occurrence.

The assessment must also take into account the
recording and analysis of occupational accidents and
occupational diseases, which provided in articles 6 and
9 of Law 1568/85 and in article 8 of Pres. Decr. 17/96.

N.A 90/1999 (MEK 94/A° 13.5.1999) «KaBoplopoc
0PLAKWY TIHWV £KBEONG KOL QVWTOTWYV OPLOKWY TLLWY
€kBeong Ttwv epyalopéVwV OE OPLOUEVOUG XNULKOUG
TOPAYOVTEG KOTd TN OldpKkela TnG epyaciog toug o
cUUUOpPwWoN We TG 08nyieg 91/322/EOK kot 96/94/EK tng
EMitponng KAl Tpomomnoinon Kol CUMMANPwon tou T.o
307/86 «mpootaocia TNG uyeiag twv epyalopévVwY TOU
extiBevtal o oplopEVOUG XNULIKOUG TTOPAYOVTEG KOTA TN
Sldpkela NG epyoociag  toug  (135/A)»  oOmwg
tporornotOnke pe to 1.6 77/93 (34/A)»

Presidential Decree 90/1999 (Gov. Journal 94/ A
13.5.1999) "Determination of exposure limit values and
maximum exposure limit values of employees to specific
chemical agents during their work in accordance with
the directives 91/322/ EEC and 96/94/E.C. of the
Commission and amendment and supplementation of p.
d 307/86 "protection of the health of workers exposed
to certain chemical agents during their work (135/A)" as
amended by Presidential Decree 77/93 (34/A)

N.A. 17/1996 (OEK 11/A'/18.1.1996)” Métpa ya tnv
Behtiwon tng

oodANelag Kal TNG Uyeiag Twv epyalopévwy KOTA Tnv
epyaoio og cuppopdwon pe TG odnyieg 89/391/EOK ka
91/383/EOK “ 2komd¢ tou mpoebpikol SLaTdyUoTog eival n
mpooappoyny ™G eAAnVIkAg vopoBeciag mepl NG
aoPAAELOG KAl TNG UYLEWVAG TWV €PYATOMEVWY TIPOG TIG
Slatagelg twv obnywwv 89/391/EOK tng 12 louviou
1989 kot tng 91/383/EOK. Mpog tov oKomo autd
TIAPEXOVTOL YEVIKEG QPXEC OXETIKA WE TNV MPOAndn twv
ETAYYEAQUATIKWVY KIVSUVWYV Kal ThV tpootacia tng uyeiog
KalL t™g aoddlelag, tnv €€aleln TWV OUVTEAECTWV
KWOUVOU, TWV EPYATIKWYV QTUXNUATWV KoL  TWV
EMOYYEAQUTIKWY  0O0BeVEWWY, TNV evnuépwaon, TNV

Presidential Decree  17/1996  (Gov. journal
11/A/18.1.1996) "Measures to improve the safety and
health of employers at work in accordance with
Directives 89/391 / EEC and 91/383 / EEC."

The purpose of the presidential decree is to adapt Greek
legislation on occupational safety and health to
Directives 89/391 / EEC of 12 June 1989 and 91/383 /
EEC. To this end, general principles are provided on the
prevention of occupational hazards and the protection
of health and safety, the elimination of risk factors,
accidents at work and occupational diseases,
information, consultation, balanced participation,
training of employees and their representatives, as well
as the rules for the application of these general

SlaBoVAgUON, TNV LOOPPOTIN GUMMETOXH, TNV KATAPTLON
TWV gpyalOMEVWY KOl TWV EKTTPOCOTIWY TOUG , KOBWE Kal,

principles.

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
Asociacion Empresarial de Investigacion Centro Tecnoldgico del Marmol, Piedra y Materiales (CTM), Scuola Edile
CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA),
Delta Materials and Innovation Solutions.
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[TOUG KOWVOVEG YLaL TNV EPAPLOYT QUTWV TWV YEVIKWY ApXWV.
Adopouv To mapov Eyypado ta akolouba onueia:
MNapoxr) umnpeclwv npootaciag kot mMPOAnYng: Itig
ETIXELPNAOELC TTOU amaoxoAoUv 50 kal dvw gpyalOUEVOUC,
0 £py0dOTNG €XEL TNV UTIOXPEWGCH VO XPNOLUOTIOLEL TLG
UTINPECLEG TEXVIKOU 0OdAAELOG KL YLATPOU €pyaciag
cUUdwva pe o kKed. A Tou v. 1568/85, to mapdv Sidtayual
KOL TOUG €ELOIKOTEPOUG Opoug Tou opilovtal oto T.b.
294/88 “EAAXLOTOG XPOVOG QIOAOXOANONG  TEXVLKOU
aodpalelag kal ylatpol epyaociag, ninedo YWWOEWV Kal
ELOLKOTNTA TEXVIKOU QODAAELNG YL TIG ETUXELPNOELG,
EKUETAAAEVOELG KOl gpyaoiec tng mapaypddou 1 Tou
GpBpou 1 tou v. 1568/85 Yylewn Kat aoddAela Twy
epyalopévwy” (138/A). Me tnv emudUAafn elSIKOTEPWY N
TAEOV OEOPEUTIKWY OLOTAEEWY, OTLG ETUXELPHOEL TIOU
amaoxoloUv  Alyotepoug amo 50 epyalopevoug o
epyodOTNG €XEL TNV UTIOXPEWON VO XPNOLUOTIOLEL TLC
uTinpeoieg TexvikoL aodaAelag cUuPwva Ue To Ked. A Tou
v. 1568/85, T0 mapov Stdtaypa.

E€wtepkéG Ymnpeoieg Mpootaciag Ko
[ESYNN]

1.01L untnpeoieg TEXVIKOU aoddAeLag Kal ylatpol epyaociag,
OMWE aUTEC Tpoadilopilovtal amd to v. 1568/85 kal to
mapov  SlATaypa  UMOoPoUV  val  TOPEXOVTAL OF UL
ETXElPNON KAl OO OTOMLKEG ETUXELPNOELS N VOULIKA
mpoowna £&w amo TNV emnixeipnon, mou oto €€hig Ba
ovopalovtal “E€wteplkéc Ymnpeoieg Mpootaciog Kkau
MpoAnying” (EZYMM). Ot EZYNM aokouv TG apuodLloTnTES
KOLL £XOUV TAL SLKOLWLOTA KALL TLG UTIOXPEWOELG TOU TEXVLKOU
0lopAAELOG KL TOU ylatpol epyaciag, cUpdwva HE TIG
LoxUouoeg Slatdtelg

.0 epyodotng umoxpeovtal va eéacdalilel tnv achalela
KOl TNV Uyela Twv epYOlOUEVWV WG TIPOCG OAEC TLG TITUXEG
NG epyaciag, kot vo AapBavel pétpa mou va eEacdpalifouv
TNV uyeia kal aohAlela TwWV TPLTWV.

Edv o epyodotng mpoodelyel o ATOMO €KTOG TNG
enuxeipnong n og EZYMMN yla tnv avaBeon twv Kabnkoviwy
texvikol aodaAeLag r/kat yiatpou epyaciag, auto Sev tov
OANGOOEL TTO TIG UTIOXPEWOELG TOU OTOV TOUEN AUTO.
ELSLKEG UTIOXPEWOELG EPYOSOTWV

1.0 gpyodotnG odeilet:

o) Na €xeL otn 8LdBeor Tou Ml YPATTH EKTIUNCN TWV
UOLOTOMEVWY KOTA TNV €pyacia  KwdUvwv yu Ty
aodalela Katl TtV vyeia cupmep \apBavVoUEVWY EKEIVWVY!
mou adopolv ouddeg epyolopévwy Tou ektiBevtal og
Slaitepoug Kw&UvVoUug. H €KTiUnoN auth
TMPOYUATOTOLEITAL amd TOUG TEXVIKO 00dAAELAG, YLATPO
epyaciog, EZYMMN f EZYMN, oUpdwva HE TG KEIMEVES
SLATAEELS. ZTOUG AVWTEPW O £pY0ddTNG odeilel va mapexel
KABe Bonbela o HETA KOL TIPOCWTILKO LA TNV EKMTANPWON
Tou okomou autou, B) Na kabopilel ta pétpa nmpootaaciag
mou Tpénel va AndBolv Kal, av XpeLaotel, TO UALKO
mpooTaciog mou MPEMEL va xpnotornolnOst.

NpoéAngng

Provision of protection and prevention services: In
companies that employ 50 or more employees, the
employer has the obligation to use the services of a
safety engineer and an occupational physician in
accordance with Chapter A of Law 1568/85, this decree!
and the special conditions that are defined in Pres.
Decr. 294/88 "Minimum time of employment of safety
engineer and occupational physician, level of knowledge
and specialisation of safety technician for companies,
farms and works of paragraph 1 of article 1 of law
1568/85 Health and safety of employees" (138 / A).
Without prejudice to more specific or more binding
provisions, in companies employing less than 50
employees, the employer has the obligation to use a
safety engineer's services in accordance with Chapter A
of Law 1568/85, and this decree.

External Protection and Prevention Services [EXYP]

1. The services of a safety engineer and an occupational
physician, as defined by Law 1568/85 and this decree
may be provided to a company and by sole
proprietorships or legal entities outside the company,
hereinafter referred to as "External Services of
Protection and Prevention" (ESPP). The ESPP exercise
the responsibilities and have the rights and obligations
of the safety engineer and the occupational physician,
in accordance with the applicable provisions.

The employer is obliged to ensure the safety and health
of employees in all aspects of work and take measures
to ensure third parties' health and safety.

If the employer appeals to persons outside the company!
or to ESSP for the assignment of the duties of safety
engineer and/or occupational physician, this does not
release him from his obligations in this field.

Special obligations of employers

1. The employer must:

(a) Have a written assessment of occupational safety
and health risks, including those of groups of workers
exposed to particular hazards. This assessment is
performed by the safety engineer, occupational
physician, internal services of Protection and Prevention
or EXYPP, in accordance with the existing provisions. To
the above, the employer must provide all assistance to
means and personnel to fulfil this purpose, b) To
determine the protection measures to be taken and, if
necessary, the protection material to be used.

2. In addition, the employer must:

Q) report to the competent labour inspectorates and to
the insurance organisation's competent services to
which the employee belongs within 24 hours all
occupational accidents and in case of severe injury or
death, to keep unchanged all the data that can be used
to determine the causes of the accident.

2.EruriAéov o epyodotng odeilel:

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
Asociacion Empresarial de Investigacion Centro Tecnoldgico del Marmol, Piedra y Materiales (CTM), Scuola Edile
CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA),
Delta Materials and Innovation Solutions.
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o) No avayyEAeL oTLG appoSLeG EMBEWPOELG EpyACLAG KOl
OTLG apUOSLEG UTINPEDLEG TOU aloPAALOTIKOU OPYOVIGOU
GTOV OTIOL0 UTTAYETOL O EPYOIOUEVOC EVTOC 24 WPWV OAO T
£pYQATIKA atuxfuata kat ehpOcov poKeLtal Ttepl copfapol
Tpavuatiopol R Bavdtou, va tnpel apeTtdBAnta OAa ta
oTolxela ou Suvavtal va xpnolevoouy ya €akpifwon
TWV OLTLWY TOU OTUXN LOTOG.

B) Na tnpei ebkd BLBAlo atuxnudtwv oto omoio va
avaypadovtal Ta aitio Kal N meplypadr Tou aTuxUaTog
Kal va To B€tel otn &udbeon Twv appodlwv apxwv. Ta
UETPA TTOU AapPAvovTal yla TNV anotpont| enavaindng
MapOUoLWY CUUBAVTWY, Kataywpouvtal oto e81kO BLBALO
Tou apbpou 6 (mapdypadog 1) kot tou ApBpou 9
(mapdypadog 1) tou v. 1568/1985. y) Na tnpei katdAoyo
TWV EPYOTIKWY OTUXNUATWY TIOU E{XAV WG CUVETELA YLOL TOV
£pyalOHEVO,QVIKOVOTNTA EPYOCLOG LEYOAUTEPN TWV TPLWV
E£PYACLUWY NUEPWV.

b) keep a particular book of accidents in which the
causes and descriptions of the accident are written and
tto make it available to the competent authorities. The
measures taken to prevent similar incidents recurrence,
are recorded in the particular book of article 6
(paragraph 1) and article 9 (paragraph 1) of law
1568/1985. c) keep a list of occupational accidents that
resulted in the employee being unable to work for more
than three working days.

Mn.A.  16/1996  (OEK
mpodilaypadéc achAleLlog
KAl LYELOG OTOUG XWPOUG Epyaciog o cUUHOPdWON HE TNV

10/A'/18.1.1996)  EAGxLOTEG

odnyia
89/654/EOK. TpomomotnOnke amo :
Y.A. OLK. 32205/A10.96/2013, (DEK

2562/B/11.10.2013) «EAdylota  amattovpeva
MPWTWV BonBeLwV 0TOUG XWPOUG EPYATIAGH
Aivovtal mpodlaypadéc aodadeiag yia ta akoAouba
oTolxela Stabepodtnta, oOTEPEdTNTA, avtoxn  Kal
evotdBela, HAektpikn Eykatdotaon, . Odol Staduyng kad
€€oboL  KwdUvou, Mupavixveuon kat TWPOCPeaon,
E€oeplopog  KAEWOTWV  Ywpwv  epyaciag,  Amaywyn
mopayoviwy , Admeba, Ttolxol, 0podEG Kal OTEYEG TWV
Xxwpwv, Atddpopol kukhodopiag, Mpootacio anod ntwoelq
KOLL TTTWOT AVTLKELUEVWYV - ZWVEG KLVSUVOU, . ALACTACELG Kl
OYKOG O€pa TwV XWPWV - Xwpog ylo tnv eheubepla
Kwioewv otn B€on gpyaciac. Av kat Sev utdpxet avadopd
o€ VAo —UALKA, TO akOAouBo ival oxeTikng onpoociag : «
0L OKOVEG, KaTvol, aTpol Kal ta agpla

TIoU SNLOUPYOUVTAL OTOUG XWPOUG EPYACLAC TIPEMEL KATA
meplmtwon va mapakpatolvtal f va omdyovial oTo
onueio Topaywyng Toug HE ta KOTAAANAQ Tpog TOUTOo
UEOQ, CUCTAMOTA KoL EYKATAOTACELG, TA OToia

TPEMEL va Slatnpouvtal o KA KOTdotaon AEltoupyiag.
Ou emuplaPeic mapdyovieg mpwv  ekdlwyxBolv otny
eEwTteplkn atpoodatpa, TPEMEL va uTtoBAaAlovTal o
€6k}, avdloya pe TNV TEpimtwon, enefepyaocia
(oupmUukvwon, Katakpruvion, e€oudetépwoan,
uetamoinon Sta mupdg, KAM.), wote va kablotavral
oBAaBeic yla tovg avBpwoug, Ta Lwa Kal To TEePLBAANOV»

UAWKA

Presidential Decree 16/1996 ( Gov. journal
10/A/18.1.1996): “Minimum safety and health
standards in the workplace in compliance with the
directive 89/654 / EEC”. Modified by: Ministerial
decision 32205 / A10.96 / 2013, (Gov. Journal 2562 /B /
11.10.2013) "Minimum required first aid materials in
the workplace"

Safety specifications are given for the following
elements: Stability, solidity, strength and stability,
Electrical Installation,. Escape routes and emergency
exits. Fire detection and firefighting

, Ventilation of closed workplaces, Abduction of agents
Floors, walls, ceilings and roofs of spaces, Corridors,
Protection against falls and falling objects - Hazardous!
areas, Dimensions and air volume of the spaces - Space
for freedom of movement in the workplace.

Although no reference is made to nanomaterials, the
following are relevant: dusts, fumes, fumes and gases
created in the workplace must be detained or abducted
on a case-by-case basis

at their point of production with the appropriate means,
systems and installations, which must be kept in good
working order. Harmful agents , before being expelled
in to the environment, must be exposed to special, as
appropriate, treatment (concentration, precipitation,
neutralization, Fire treatment, etc.) to make them
harmless to humans, animals and environment

M.A. 105/1995 (MEK 67/A/10.4.1995) EAGXLOTEC
mpodlaypadEg yla tnv orpaven achdaAeilag r/ kat vysiog
otnv epyoaoia og cupudpdwon pe tnv O8nyia 92/58/EOK

Presidential Decree 105/1995 ( Gov. journal
67/A/10.4.1995): "Minimum requirements for the
provision of safety and/or health signs at work in
accordance with the directive 92/58/EEC"

M.A. 399/1994 (OEK 221/A'/19.12.1994) “Npootacia twv
epyalopévwy amnd Toug KlvdUvoug oy cuvséovtal e Tty
€kBeon 0€ KAPKIVOYOVOUG TOPAYOVTEG KOTA ThV gpyacia

Presidential Decree 399/1994 ( Gov. journal
221/A/19.12.1994): "On the protection of workers from

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
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Delta Materials and Innovation Solutions.
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oe ouppopdwon e TNV odnyia Ttou ZupPouliou
90/394/EOK”

To mapov mPoedplkd SLdTaypa £XEL WG OVTIKEIMEVO TV
mpoAndn twv KWSUVWY Tou TPpogpyovTal 1 UMopouV va
mpoéNBouv amd tnv €ékBeon katd TNV epyacia ot
KOPKLVOYOVOUG APAYOVTEG, KABWGE KaL TNV TpooTacia TnG
uyelag Kot TNG aodPAAeLlag Twv EPYAIOMEVWY ATTO AUTOUG
Toug KvdUvoug. OL Slatdéelg tou epappdlovtal emmAEoy
TWV YEVIKWV SLOTAEEWY YLaL TNV LYLELVY KL TNV aodpAAeLa
NG epyaciag mou oxvouv kabe dopad. .OL dlatagelg tou
mapoviog edopuolovial O OAEG TIG ETLXELPNOELS,
EKUETAAAEVOELG KOl €PY0oieC TOU LSLWTIKOU KOl TOU
SNUOCLOU  TOMER, OVEEAPTATWG KAGASOU OLKOVOULKAG
SpaotnploTNTag otov omoio Katatdcoovial. Mo KABg
5paoTNPLOTNTA TIOU EVOEXETAL VO CUVETAYETAL KivEuvol
EKOEONG O€ KAPKLVOYOVOUG TIOPAYOVTEG, O €pyodOTng
odeilel va €xeL otn S1AOe0r TOU pLa YpartTh EKTiHNON TwY
VDLOTAREVWY KOTA TNV Epyacia KvdUvwy, cUUPwVA LIE TIG
LoXU0OUOEG SLaTAEELG. ZTNV eKTinon auth mpoodlopiletal
n ¢uvon, o Pabuog kat n Sldpkela TNG €kBeong TWV
epyalopévwy, WoTe va eivat Suvatd va aflohoyouvtal 6Aot
oL kivbuvolyla tnv aoddAeLa r Tt uyeio Twv epyalopévwy
Kal vo. kaBopilovtal Ta Anmréa PETpa. Katd tnv ektiunon
Tou Kwduvou, emiong Aappavetal umoPn Kot KABe GAAn
onuavTikng €kBeon, Omwg TL.. N £kBeon ToU €xeL eTPAAPN
amoteAéopato yia to  Séppa. H  ektipnon aut
EMOVAAQUBAVETAL TAKTIKA KOL €V TIACN TEPUTTWOEL OF
KaBe oMayn Twv ouvbnkwv Tou Ba pmopolos v
enMnpedoel TNV €kBeon Twv epyalopévwy  OTOUG
KapKLYoyovoug mapdyovtec. Meiwon Kat untokatdotaon:
O epyoSOTNG UELWVEL TN XPNOn €VOG KAPKLVOyOvVou
TAPAYOVTA OTO XWPO EPYACLAG, KUPLWE UTIOKABLOTWVTAG
TOV TAPAYOVTO QUTOV, OTO METPO TIOU QUTO Elval TEXVLKA
edLlkTO, amd plo ouola, mapackevacpa | pEBodo, Ta
omola, UTO TLG ouVONKeg Xpriong toug, elval akivéuva n
Alyotepo ermikivbuva yla tnv uyela f, evoexouévwe, TV,
aodpaAela Twv epyalopévwy. EAQv n extipinon KatadeLlkvUEeL
Kivéuvo yla tnv aoddAeLa ) Tnv vyeia Twv epyalopévwy, n
£kBeon TWV epyalopévwy TIPETEL va artodelyeTal. Edv Sev
elval Texvikd duvarn n UTIOKOTACTOON TOU KAPKLVOYOVOoU
mapdyovia ond oucia, mapackevoopa I HEBodo, o
epyod0TNG Pppovtilel wote n Mapaywyn Kot n xprnon tou
KOPKLVOYOVOU TIAPAYOVIA VA TIPOYUATOTMOLOUVTIAL OF
KAELOTO OUOTNUA, OTO METPO TOU QUTO ELVaL TEXVIKA,
edkto. O gpyodotng odeilel va AapBdvel ta KatdAAnAa
uétpa, wote va efaodaliletal oti: a) OLepyaldpevol i/kal
Ol EKTIPOCWTTOL TOUG OTNV ETILXELPNON N TNV EYKOTACTAON
umopoUv va eAéyxouv Tnv edapuoyn tTwv dlatdéewv tou
TOPOVTOG, N MImMopoUV va cuvepyalovial Kotd tny
edappoyn autn 2 mepintwon anpdBAENTwY CUUBAVIWY
QTUXNUATWY T OTtolal UTToPEl va TiPOKAAEoOUV aouvhon
€kBeon twv epyalopévwy, o gpyodotng mAnpodopel
OUEOWG TOUG gpyalopevous. Ewg dtou amokataotabel n
Kavovikn Aettoupyia kat eéaleidpBolv Tt aitia TG

the risks related to exposure to carcinogens at work in
accordance with the directive 92/58/EEC"

The purpose of this Presidential Decree is to prevent the
risks arising or which may arise from exposure to
carcinogens at work, as well as to protect the health and
safety of workers from these hazards. Its provisions
apply in addition to the general provisions on
occupational health and safety that apply at any given
time. The provisions hereof apply to all enterprises,
holdings and operations of the private and public sector,
regardless of the branch of economic activity in which
they are classified. For any activity that may pose a risk
of exposure to carcinogens, the employer must have at
its disposal a written assessment of the risks at work in
accordance with applicable provisions. This assessment
shall determine the nature, extent, and duration of the
workers' exposure, so that all risks to the workers' safety
or health can be assessed and the measures taken must
be determined. When assessing the risk, any other
significant exposure is also taken into account, such as,
e.g. exposure that has harmful effects on the skin. This
assessment is repeated regularly and in any case, in any
change of circumstances that could affect workers'
exposure to carcinogens. Reduction and substitution:
The employer reduces the use of a carcinogen in the
workplace, in particular by substituting that agent, as far
as technically possible, for a substance, preparation or
method which, under their conditions of use, is safe or
less dangerous for the health or, where appropriate, the
safety of workers. The employer notifies the results ofi
his investigations to the corresponding Ilabour
inspectorate. If the assessment indicates a risk to
workers' safety or health, exposure of workers should
be avoided. If it is not technically possible to replace the
carcinogen by substance, preparation or method, the
employer shall ensure that the production and use of
the carcinogen is carried out in a closed system, as far as
it is technically possible. The employer must take
appropriate measures to ensure that: Employees and /
or their representatives in the workplace may monitor
the application of the provisions hereof or cooperate in
such application. Employers shall take appropriate
measures to ensure that the areas in which the activities
take place are not accessible to employees other than
those who are forced to enter due to their work or
duties. In the occasion of unforeseen events or
accidents that may cause employees' unusual exposure,
the employer shall immediately inform the employees.
Until normal operation is restored and the causes of the
unusual exposure are eliminated: a) In the affected area,
only the workers who are necessary for the execution of
the repairs and other works that are necessary are
allowed to work. (b) These workers shall be provided
with protective clothing and personal protective

aouviBoug £kBeong: a) tnv mpooPAnBeica Twvn,

breathing equipment which they shall wear, and the
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ETUTPEMETAL VA EPYATOVTAL LOVOV OL EPYAIOLEVOL TIOU ELVaLL
QAP ALLTNTOL YLt TNV EKTEAEDN TWV ETILOKEUWY KOL AAAWY
€pyaoLwyv Tou eivat avaykaieg. B) Ot ev Aoyw epyalopevol
edpobLalovTol PE TPOOTATEUTIKO LUOTIOMO KOl OTOMLKO
TIPOOTOTEUTLKO OVOTIVEUOTIKO €OTIALGLO TOV OTIOL0 TIPETIEL
va pépouv, n 6 €kBeon Sev pmopet va eivat Slapkng Kat
meplopiletal otov eAdyLota Suvato yla kabe epyalopevo.
Sta mAaiola TNg StaBoUAeucng KoL TNG CUMMETOXAC TwV
epyalopévwyv oUpdpwva PE TIG Keipeveg Slatagelg ol
£py080TeC {NTOUV TN YVWHN Twv gpyalodévwy f/Kat Twv
EKTIPOCWTIWYV TOUG KOL SLEUKOAUVOUV TN CUUUETOXN TOUG,
avadoplkd pe T Béuata Tou oxetilovtal HE TNV
edapuoyn TOU TAPOVIOC. EGv To amoteAéopata TNG
eKTiUNoNG mou avadEépetal oto ApBpo 3 KATASEKVUOULY
Kivouvo yla TNV vyeia f TV achAAela TwV epYAOUEVWY, O
epyod0TNG €xeL TNV umoxpéwon:a) Na xpnolUomoLel Tig
uTiNPEoieg ylatpol epyaociag, Omwe autog opiletal oto v.
1568/85, avetaptnto ano tov opdud epyalopévwy otnv
emxeipnon n/kat tnv eykatdaotaon.p) Na eéaodalilel
cUUdWVA LE TIG UTTOSELEELG TOU YLOTPOU Epyaciag, OTLKAOE
epyalOUEVOC TPV amod TNV €KOECN KAl OTN CUVEXELX OF
TOKTA XPOVLKA SLOCTAMATA, UTIOKELTAL OE LOTPLK e€€Taion
YL TNV EKTLLNON TNG KATAOTOONG TNG VYELAG TOU. T Lo TOUG
okomoUG Tou Tapovtog, List of substances, preparations
and methods (Article 2 (3))

KatdAoyog ouaLwv, mopackEUACUATWY Kot LEBOSwV:
1.Napackeur] aoupapivng

2.Epyaoieg mou cuvemayovtal €kBeon o MOAUKUKALKOUG
OPWHATIKOUG USPOYOVAVOPOKEG TIOU TEPLEXOVTOL OTNV
alOdAn, otnv micoa, To KATPAL, TOV KATVO 1) TOV KOVIOPTO
ALBAavOpaka.

3.Epyaocieg mou cuvemndyovtat €kBecn O0TOV KOVIOPTO, TOV
KATIVO 1) TNV OUiXAN TToU tapdyovtal Katd th $puén Kot Tov
NAEKTPLKO KOBAPLOPO BELOUXWV GUUTINYUATWY VIKEALOU.

exposure may not be permanent and shall be limited to
the minimum possible time for each worker.

In the context of the consultation and participation of
employees in accordance with the provisions in force,
employers seek the opinion of employees and / or their
representatives and facilitate their participation,
regarding issues related to the implementation of this.
If the results of the assessment referred to in Article 3
indicate a risk to the health or safety of workers, the
employer shall be obliged to:

a) To use an occupational physician's services, as
defined in Law 1568/85, regardless of the number of
employees in the company and / or the establishment.

b) To ensure, according to the instructions of the
occupational physician, that every employee before the
exposure and after at regular intervals, undergoes a
medical examination to assess his state of health.

List of substances, preparations and methods:

1. Preparation of auramine

2.0perations involving exposure to polycyclic aromatic
hydrocarbons contained in soot, tar, tobacco or coal
dust.

3.0perations involving exposure to dust, smoke or fog
produced during the roasting and electrical cleaning of
nickel sulfide alloys.

4. Strong acid method in the preparation of isopropyl
alcohol.

aodalelag kat vyeiag yla t xpnotpomnoinon e€omilopov
epyaciog ano

TouG  epyalOpEVoUC
CUUUOPPWON HE TNV
odnyla 89/655/EOK. Tpomomou)Onke amo M.A. 155/2004,
(DEK 121/A/5.7.2004).

KAT@ TNV €pyacia TOuG OfF

1. To Tmopov Tmpoedplkd  Sldtayua
KkaBopilel TG eldxloteg mpodlaypadEg
aodaAelag Kol uyelag yaa 1

Xxpnotuomnoinon efomAlopol epyaciog amo
TOUG epyalOpEVOUG KATA TNV Epyacia Toug,
OTWG AUTOC opiletal oto apbpo 2.

2. . O gpyobotng AauBadvel Ta avaykaio
UETpa WoTe 0 €£OMALOMOG €pyaciag Tou
TiBetau otn 81dOson Twv epyalopévwy Péoa
oTNV €MXeipnon A/Kat TNV eykaTaoToon vo

4.MéBobog  Loxupou oéo¢  oTnV  TOPOOKEUN

LOOTIPOTIUALKIG AAKOOANG.

MN.A. 395/1994 (MEK 220/A’/19.12.1994) EAGyiotegPresidential Decree  395/1994  (Gov. journal
mpoSlaypadeg 220/A/19.12.1994): "Minimum safety and health

specifications for the use of work equipment by
employees during their work in compliance with
Directive 89/655 / EEC». Amended by Pres. Decr.
155/2004 (Gov. Journal 121/A/5.7.2004).
1. This Presidential Decree sets out the
minimum safety and health
requirements for the use of work
equipment by employees at work, as set
out in Article 2.
2. The employer shall take the
necessary measures to ensure that the
work equipment made available to the
workers within the company and / or the
facility is suitable for the work to be
performed or adequately adapted for
this purpose, in order to ensure the
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elval KOTAAANAOG yla TNV TPOG €KTEAEDN
epyacia 1 KATAAANAQ TPOCOPUOCHEVOC
MPOG TO OKOTMO QUTO, OUTWG WOTE Vva
Staodahiletal n acpdalela Kot n vyeia Twy
epyalopévwy KAt tn xpnoluomnoinat tou.
Kata tnv emloyn tou €omALlopou epyaciog ou
TMPOKELTAL va. XpnowdonownBei, o epyodotng
AapBavel urt 6PN TIC e8IKEC CUVONKEG KL T
XOPOKTNPLOTIKA TNG gpyaciog, Toug Kvduvoug
TIOU UTIAPXOUV OTNnV Emixeipnon n/kat tnv
eykataotaon, Wiwg ot Béoelg epyaciag, ya
™V aodAalela KoL TV Vyela TwWV gpyalopévwy,
TOoug KvdUVoUG Tou evdéxetal va TpoateBouv
AOYw TNG XPNOLdomoinong Tou &V Aoyw
efomALopoL epyaciag Kabwg kat Eyypadn yvwun
TOU TeXVLKOU 0o AAELAG.
0 efomAlopog epyaociag Tmpémel va  eival
edpoblaopévog pe Sldtaln emeiyovoag SLakomng
™G AetToupyliag tou, €av auto evdeikvutal, Kat
avaAOywg Twv KwdUVWV TIou Snuoupyel n
Aeltoupyio TOU Kal TOu XPOVOU TOU XpEeLaleTal
KOVOVLKA N lakorr Tne.
0 e€fomAlopog epyaciag mou  dnuoupyel
KWOUVOUG OO TITWON 1 EKTOEEVON AVTLKELUEVWY,
TPEMEL va elval ehoSLacuévog Pe KATAAANAEG
Slatdelg aodaleiag mMOU AVTLOTOLXOUV OTOUC
KwwdUvoug autouc.
O efomhlopdg  epyaociag mou  dnuoupyel
KWOUVOUG amo avaBuuLAoElg agpiwy, aTUWy n
UYPWV N OTIO EKTIOUTIEG OKOVNG, TIPEMEL va. eival
ebobloopévog  pe  KOTAAANAeg  SLatdgelg
KATAKPATNONG A KAL Amaywyng KOVIA otnv mnyn
TWV OXETIKWVY KLVOUVWV.
H euotdBela tou e€omAlopol epyaociag Katl Twv
otoxelwv Tou Tpémel va efoodaliletal pe
maktwon N We dAa péoa, €dv autd eival
avaykaio yla tnv achalela 1 TNV uysia Twy,
epyalopévwy.
‘Otav dev eival Suvato va e§aodaliotel AR pwg,
KQTA TOV TPOMO OUTO, N aodAAela Kol n uyeia
TwV €pYAlOMEVWVY KATA TN Xpnollomoinon tou
efomAlopol epyaoiag, o epyodotng AapPavel ta
amapaitnTa HETPA, WOTE VO TEPLOPIOEL TOUC
Kw&Uvoug oTo eAdxLOTO.

safety and health of the employees
during its use.

3. When choosing the work
equipment to be used, the employer
takes into account the special conditions|
and characteristics of the work, the risks
that exist in the company and / or the
installation, especially in the workplaces,
for the safety and health of the
employees, the risks that may be added
due to the use of such work equipment
as well as the written opinion of the
safety engineer.

4. Work equipment must be equipped
with an emergency shutdown device, if
appropriate, and depending on the
hazards posed by its operation and the
time normally required to shut it down.
5. Work equipment that poses a risk of
falling or launching objects must be fitted
with  appropriate  safety  devices
corresponding to those risks.

6. Work equipment that poses a risk of
fumes from gases, vapors or liquids, or
dust emissions must be fitted with
appropriate retention and exhaust
devices close to the hazards' source.

7. The stability of the work equipment
and its components must be ensured by
anchoring or other means, if this is
necessary for the workers' safety or
health.

8. Where the safety and health of
workers in the use of work equipment
cannot be fully ensured in this way, the
employer shall take the necessary
measures to minimise the risks.

Nn.A.  396/1994

(DEK 220/A°/19.12.1994) EAAXLOTES

396/1994
"Minimum

Presidential  Decree (Gov.  Journal

and health

mpoSlaypadeg 220/A/19.12.1994 safety
aodpalelag kat uysiag yw T xprion oamd tougspecifications for the use of personal protection
£pyalOUEVOUC EEOTALOUWY equipment by employees at work in compliance with
QTOWLKNG TtpOoTaoiag Katd TNV epyacia os cuppdpdwon|Council Directive 89/656 / EEC."

mpog TNV Personal protective equipment must be used if the risks
odnyia tou ZJuppouhiou 89/656/EOK: Ou efomhiopoicannot be adequately avoided or reduced by technical
OTOWMIKNG TIpOOoTaolaG TIPEMEL Vo Xpnolponolovvtaymeasures or means of collective protection or by
edooov ol kivbuvol Sev eivat duvato va amopeuxBolv rjmeasures, methods, or work organisation procedures.
Vo TiEpLloploBolv EMOPKWG UE TEXVIKA METpa N péoall. Personal protective equipment must comply with the
cUAN\OYLKNG Tipootaciag N Me pétpa, MeBOdouc njapplicable provisions regarding their design and
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Slabikaoieg opydvwong tg epyaciag. 1. Ou eomAlopol
OTOMLKNG TIPOOTACLAG TIPETEL VA Elval oUUdWVOL TIPOG TLG
EKAOTOTE LOXVOUOEG SLATAEELG OXETIKA JUE TO OXESLAOUO KalL
TNV KATOLOKEUT) TOUG, Ot MAEUPAC oo AAELaS KOl UYELaG.
Se KABe mepimtwon ot e€omAlopol ATtopKAG pootaciog
TPETEL:

o) Na givat KatdAAnAoL yla Toug Ky UvVoug TToU TIPETEL Val
TpoAOBAvVOVTAL KAL VO [N CUVETAYETAL N XPron Toug
VEoUG KlvSUvouc.

) Na avtamnokpivovtal oTig GUVORKEG IOV EMKPATOUV OTO
Xwpo gpyaociag.

v) Na €xouv emleyel He TPOVOLA YLO. TIC EPYOVOLKEG
OVAYKEG KOl TG OVAYKEG TPOOoTACiog TG Uyelag Twy
epyalOpEVWV.

6) Na €xouv UTIOOTEL TIG AmoPaiTNTEG TPOCAPHUOYEG WOTE
va TalpLlalouv oTo Xpnotn.

2. Ytnv mepintwon moAamAwyY KvdUvwy, yLa Toug omtoioug
amatteitat va ¢opd o0 gpyalOUEVOG  TAUTOXPOVA
TLEPLOOOTEPOUCG amo €vav e€OMALOMOUG TpooTaciag, oL
efomAlopol autol TpEmel va eivat cuppatol kat va
SlatnpolV TNV OTOTEAECHATIKOTNTA TOUG £VOVTL TWV
QVTLOTOLX WV KIVEUVWV.

O epyodOTNG HEPLUVA Kol TOPEXEL TG KATAAANAEG
6LEUKOAUVOELG KOl MECQ Yyl TNV KA Asttoupyia Twy
€COMALOLWY ATOULKNAG TPOOTACLOG KAL TNV LKOWOTIOLNTLKN
KaTdotaor Toug amd tnv amoPn TNG OMOTEAECUATLKAG
mpootaociog Twv epyalopévwy, ME T OVOYKALEG
CUVTNPNOELG, ETILOKEUEG KOl KOBOPLOMOUG KAl UE TNV
GECN QVTLKOTAOTAON TOUG OTL TIEPUTTWOEL, TIOU
mapouolalouv mpoxwpnuévn ¢Bopd 1 €xel AAgeL o
ETILTPEMOMEVOG XPOVOG Xprong. Mapéxetal evoelkTikdg
SLaypappa yla tnv anoypadn Twv KWSUVWV LE KOO TN
xprion Stadpopwv €EOMALOUWY ATOULKNAG TTPOOTOGLag Kal
EVOELKTIKO SLAypappa yLa TNV amoypadr] Twv KWEUVWV UE
okomd TN xprion OSldadopwv €EOMALOUWY  QTOMKAG
mpootaciog.

Eyypadn yvwun texvikol aodadeiag (ektipnon Kwduvwy,
KATAAANAOTNTOG LECWV OTOULKAG TPOCTACLAG).

Aldkplon Xnuikwv Kwduvwv oe agpdAupata Kal uypd
(Napdptnpa 1)

manufacture in terms of safety and health. In any case,
personal protective equipment must: a) be suitable for
the risks that must be prevented and not to imply new
risks. b) respond to the conditions prevailing in the
workplace. c) have been selected with care for the
ergonomic needs and the protection needs of the health
of the employees. d) have undergone the necessary
adjustments to suit the user.

2. In the case of multiple hazards, for which the worker
is required to wear more than one protective
equipment at a time, such equipment must be
compatible and maintain its effectiveness against the
respective hazards. The employer ensures and provides
the appropriate facilities and means for the proper
operation of personal protective equipment and their
satisfactory condition in terms of effective protection of
employees, with the necessary maintenance, repairs
and cleanings and their immediate replacement in cases
where they present advanced wear or the time allowed
for use has expired. An indicative diagram for the
inventory of hazards for the use of various personal
protective equipment is provided and an indicative
diagram for the inventory of hazards for the use of
various personal protective equipment.

Written opinion of a safety engineer (risk assessment,
suitability of personal protective equipment).
Distinction of Chemical Hazards in Aerosols and Liquids;
(Annex 1)

Mn.A. 307/86 (DEK 135/A° 29.8.1986) «[Mpootacio tng
Yyelag Twv Epyalopévwy ToU eKTIBeVTAL O OPLOUEVOUG
XNULKOUG TOPAYyoVTEG KATA TN SLApKELD TG €pyaociag
Toug»
Optopoi: «EkBeon o€ XnUKO mapdyovtay, «Oplakn TLn
£KBEONG», «AVWTATN OPLOKN TLUN €KBEGNG»
Mot OALKr) OKOVN TIoU TtEPLEXEL Si02:

T=10X+3mgm3/ T=10X+3@ @ €3
OToU X n %MEPLEKTIKOTNTO TOU KPUOTOAAKoU SiO2 otn
oKOVN

Presidential Decree 307/86 (Gov. Journal
135/A/29.08.1986)

"Protecting the Health of Workers Exposed to Certain
Chemical Agents During Their Work"

Definitions: "Exposure to a chemical agent", "Exposure
limit value", "Maximum exposure limit value"

For total powder containing SiO2:

T=10X+3mgm3/ T=10X+3¢@ @3
where X is the % content of crystalline SiO2 powder

M.A. 77/1993 (OEK 34/A’ 18.3.1993)” lNa tnVv npootacia

Pres. Decr. 77/1993 (Gov. Journal 34 / A’ 18.3.1993)"
For the protection of employees from physical, chemical
and  biological agents and amendment and

Twv  gpyolopévwy amd  PUOLKOUG,  XNULKOUG KO
BloloylkoUg  TapAyovteg Kol Tpomomoincn Ko
cupmAfipwon tou T.§/to¢ 307/86, (135/A) o=

supplementation of Presidential Decree 307/86, (135 /
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CUUHOPPWON  TIPOG obnyia Ttou ZupPouliou
88/642/EOK”

-Kivbuvog ékBeong — poabLoplopdg amd epyodotn
-OpLopdg €kBeong og XNUWKO mapdyovta (a.3)

Oplakn TR €kBeong o xnUIkod mapdyovta OTE: voeital n
Tl TNV omola dev emitpEneTal va Eemepva n péon 8wpn
XPOVIKA oTaBbuiopévn €kBeon Ttou €pyalOMEVOU OTOV
XNULKO TOpAyovTa, KOTA Tn OLdpKELd OTMOLoSATIOTE
8wpng nuepnotag kot 40wpng epdoupadiaiog epyaaciog
Tou.

AvwTatn opLakr T €kBeong oe XNKWKO mapdayovta AOTE:
voeitaL n TR tv omoia Sev emTpénetal va EEMepVa N
UEoN XPOVIKA oTaOuLlopévn €kBean tou epyaldpeVoU oToV
XNULKO Tapdyovia Kotd Tn Oldpkela omolacdnmote
SeKANETTNG TtEPLOSOU PECA OTO XPOVO £pyaciag Tou, £0TW)
Kal av Tnpeitat n Optakn tun ExkBeong.

Map. I: T tn SetypatoAnio tou elomveloLUOU KAAGUATOG
CUVIOTATAL Vva  Xpnoldomololvtal opyava  Tou  va
avappodouv tov agpa pe taxutnta 1,25 m/sec +10%, 1
Opyava TIOU Vva  QvIAmokpivovtal oTo TPOTUTO Tou
AleBvou Opyaviopol Tumomnoinong ISO/TR 7708 1983 (E)

™mv

A) in compliance with the directive Council Directive
88/642 / EEC."

-Risk of exposure - identification by employer
-Definition of exposure to a chemical agent (a.3)
Exposure limit to chemical agent: means the value
which must not exceed the average 8-hour weighted
exposure of the employee to the chemical agent, during
any 8-hour daily and 40-hour weekly work.

The maximum exposure limit value to the chemical
agent means the value which must not exceed the
worker's weighted average exposure to the chemical
agent during any ten-minute period during his working
time, even if the Exposure Limit value is observed.
Append. I: For sampling of the inhalable fraction it is
recommended to use instruments that draw in air at a
speed of 1.25 m / sec £ 10%, or instruments that meet
the requirements of the International Organization for
Standardization ISO / TR 7708 1983 (E )

N. 1568/1985 (QEK 177/A'/18.10.1985) ,Yylewr Kat
aodaAela Twv

Epyalopévwy” : KaBopiletal wg umoxpewaon tou Epyodotn:
OL epyoddTeG UTIo)XpeOLVTAL VA AapBAveL KABe HETPO TTOU
aratteital, wote va e€aodailovral oL epyalOUEVOL KOl OL
TpitoL Tou TopaBpiokovtal otoug TOmoug epyaciag amnd
KaBe kivbuvo mou umopel va amelAnoeL TNV uyeia 1 TN
CWHATLKA TOUG OKeEPALOTNTA. Na Mapéxel ot apUOSLEC
opXEG KABe mMAnpodopia yla TNV mapaywytkn dladikacia
KAl TIG TMPWTEG UAEG. OL gpyalOUevoL UTIOXPEOUVTOL VOl
0koAOULBUV TLG LoXUOVTEG SLATAEELG KOl LETPA UYLELVNGKOL
oopAAelag, va  XPNOLUOTOWOUV TA  ATOMIKA  MEoal
mpootaoiog Kal va mapakoAouBouV OXETIKA OEULVAPLO OE
Oépata vylelvig kot aopaleiag. Aviikaotadnke armod to N.
3850/2010

Law 1568/1985 "On Health and Safety at Work"
replaced by Law 3850/2010

Defined as an Obligation of the Employer: Employers are
required to take all necessary measures to ensure that
employees and third parties present at the workplace
are free from any risk that may threaten their health or
physical integrity. Provide competent authorities with
any information on the production process and raw
materials. Employees must follow applicable health and
safety regulations and measures, use personal
protective equipment and attend relevant health and
safety seminars. Replaced by Law 3850/2010.

CONCLUSIONS

All issues concerning occupational safety and health (OSH) at the national level are under the
Ministry of Labour and Social Security responsibility. The General Directorate of Working
Conditions and Health, responsible for the OSH legislation, strategy, organisation, information,
education, training and research issues and the Labour Inspectorate (S.EP.E.), which is the
inspection and the enforcement authority for the implementation of the labour legislation, are
the principal competent state authorities. [3] The non-governmental OSH social partners play a
crucial role in improving the working environment and minimising the number of work-related
accidents and occupational diseases through the established national OSH social dialogue. The
Greek Focal Point, via an enacted collaboration with the social partners and other organisations,
has undertaken, among other issues, the effort to coordinate and manage the operation of the
National OSH Information Network.

The Greek legislation on Occupational Health and Safety has no reference on use of
nanomaterials or nanoproducts and hence there are no references for the use of nanomaterials

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
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on stone products. What is applicable can be summarised by the general principles set in Law

3850/2010 (Gov. Journal 84/2-6-2010) and the rest of laws and presidential decrees related to

chemical agents, presented in Section 2:
e The employer must be aware of the risks for the health of workers from factors
that used or created in the workplace and, in order to comply with the above
requirements,is entitled to request from the manufacturer, importer orsupplier of
these factors information about the risks to workers' health, as well as and for the
methods of their safe use
e Employer must have in his disposal a written assessment of occupational safety
and health risks, including those of groups of workers exposed to particular hazards.
This assessment is performed by the safety engineer, occupational physician,
internal services of protection and prevention or external services of protection and
prevention, in accordance with the existing provisions. To the above the employer
must provide all assistance to means and personnel to fulfill this purpose, b) To
determine the protection measures to be taken and, if necessary, the protection
material to be used.
e The risk assessment is a systematic examination of all aspects of each work
performed by the company in order to: a. to identify the sources of occupational
risk, i.e. what will could pose a risk to safety and health of employees, b. to
determine whether and by what measures the risks sources can be eliminated or
those risks to be avoided, and if so it's not possible, c. record the prevention
measures already in place and suggest what should be taken in addition to control
the risks and employees protection.
e Persons who manufacture, import, place on the market or supply in any way
agents for professional use have the obligation: (a) ensure, in accordance with the
provisions in force, that these agents do not pose a risk to the health of the persons
using them, provided that they are properly used for the work for which they are
prescribed; (b) provide written information on the hazardous characteristics of the
agents and the health hazards of the workers exposed to them, as well as written
instructions on the proper use and protection against known hazards; and , (c)
conduct studies and research and be informed for the development of scientific and
technical knowledge, in order to meet the obligations of cases (a) and (b).
e Harmful agents must be exposed to special, as appropriate, treatment
(concentration, precipitation, neutralisation, Fire treatment, etc.) to make them
harmless to humans, animals and the environment before being expelled into the
environment (Presidential Decree 16/1996 ).
e Chemical substances commonly used in nanomaterials applications have been
identified and described above (ELINYAE publication 2019, below 3850/2010 Law),
and their exposure limit values have been designated with the relevant presidential
decrees.

TiO2: 10 mg/m?3inhaled / 5 breathable

Si02: mathematical formula in Presidential Decree 307/86

ZnO: Exp. lim. value: 5 mg/m?3 Max. Exp. lim. Val.: 10 mg/m?3

Sn02: Exp. limit value: 2 mg/m3

Ca(OH)2: Exp. limit expos. value 1 / Max. Exp. lim. Val.: 4 mg/m?3

O O O O O
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o Ba(OH)2: Expos. Limit value: 0.5 mg/m?

o Al203: Expos. Limit value: 10 mg/m? inhaled / 5 mg/m3 breathable
Those values, however, need to be re-designated and defined by legislation, accounting
for their size in nanoscale, which ultimately alters their toxicity and exposure limits
compared to the respective toxicity and exposure limits in macroscale.

REFERENCES

[1] An electronic database (in Greek) related to legislation, requlations on Ocuppational Health
and Safety at the national level : https://www.elinyae.gr/ethniki-nomothesia

[2]From the webpage of Greek Labour inspectorate, electronic database of legislation for
physical, chemical and biological agents:LEGISLATION FOR PHYSICAL, CHEMICAL AND
BIOLOGICAL AGENTS

https://sepenet.dataverse.gr/asfaleia-kai-ygeia/nomothesia-asfaleia-kai-
ygeia/nomothetimata-gia-fysikous-chimikous-kai-viologikous-paragontes/nomothetimata-gia-
chimikous-paragontes/

[3] https://osha.europa.eu/en/about-eu-osha/national-focal-points/greece

3. Italian normative for applying of nanomaterials on stone products.

1l > S
71 NN

D.Lgs 81/2008 Titolo 9 — sostanze pericolose — capo I|D.Lgs 81/2008 Section 9 dangerous substances —
artt. 221-233) Protezione da agenti chimici Paragraph | (clauses 221-233) chemical
D.Lgs 81/2008 Titolo 9 — sostanze pericolose — capoD.Lgs 81/2008 Section 9 dangerous substances —
Il (artt. 234-245) Protezione da agenti cancerogeni eParagraph Il (clauses 234-245) Protection from
mutageni carcinogens and mutagens

D.Lgs 81/2008 Titolo 11 - protezione da atmosfereD.Lgs 81/2008 Section 11 - protection from
esplosive — Capo | (artt. 287-288) Disposizioniexplosive atmospheres — Paragraph | (clauses 287-
general 288) General provisions

D.Lgs 81/2008 Titolo 11 - protezione da atmosferelD.Lgs 81/2008 Section 11 - protection from
esplosive — Capo Il (artt.289-296) Obblighi del datorelexplosive atmospheres — Paragraph I (clauses

di lavoro 1289-296) Obligations of the employer
D.Lgs 81/2008 - Allegato VIII - Indicazioni di caratterelD.Lgs 81/2008 Annex VIII - General indications
generale relative a protezioni particolari |re|ating to particular protections

CONCLUSION

There are no specific references to nanomaterial in italian safe at work regulations, therefore
we are required to apply the general rules with a precautionary approach.

REFERENCES

Scuola Edile — CPT Centro per la formazione e la sicurezza edile di Padova (ltaly)
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4. German normative for applying of nanomaterials on stone products.

NN
71 NN

Empfehlung fiir die Gefdhrdungsbeurteilung bei Tatigkeiten mit Nanomaterialien
am Arbeitsplatz;

Bundesanstalt fur Arbeitsschutz und Arbeitsmedizin/Verband der Chemischen
Industrie e.V.

https://www.vci.de/vci/downloads-vci/2012-05-29-nanoleitfaden-
endfassung2012.pdf

Recommendation for the risk
assessment for activities with

nanomaterials in the
workplace;
Federal Institute for,

Occupational Safety and Health
Association of the Chemical
Industry e.V.

TRGS 527 Tatigkeiten mit Nanomaterialien; TRGS 527 Activities with
Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin nanomaterials;
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische- Federal Institute for
Regeln/Regelwerk/TRGS/pdf/TRGS-527.pdf?__blob=publicationFile&v=3 Occupational  Safety  and
Health
TRGS 600 Substitution; TRGS 600 Substitution;
Bundesanstalt fiir Arbeitsschutz und Arbeitsmedizin Federal Institute for,
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische- Occupational ~ Safety  and
Regeln/Regelwerk/TRGS/pdf/TRGS-600.pdf?__blob=publicationFile Health
Beurteilung eines mdéglichen Krebsrisikos von Nanomaterialien und von aus|Assessment of a possible
Produkten freigesetzten Nanopartikeln; cancer risk from
Stellungnahme  des  Bundesinstituts  fur  Risikobewertung und  despanomaterials and from
Umweltbundesamtes vom 15. April 2010 nanoparticles released from
www.uba.de/uba-info-medien/4068.html products;
Statement by the Federal

Institute for Risk Assessment

Benutzung von Atemschutzgeraten;
DGUV Regel 112-190
http://publikationen.dguv.de/dguv/pdf/10002/r-190.pdf

Use of breathing apparatus;
DGUV Rule 112-190

Nano-Liste

Nanoteilchen in Bau- und Reinigungsprodukten;
Berufsgenossenschaft der Bauwirtschaft BG BAU
https://www.bgbau.de/fileadmin/Gisbau/
Nanoliste28.09.2017.pdf

Nano list

Nanoparticles in construction
and cleaning products;

BG BAU trade association for|
the construction industry

Verantwortlicher Umgang mit Nanotechnologien;

Bericht und Empfehlungen der NanoKommission der deutschen Bundesregierung
(2008)

https://www.dguv.de/medien/inhalt/

praevention/themen a_z/gefahrstoffe/

nanotechnologie/prinzipienpap.pdf

Hinweis: eventuell nicht mehr aktuell

Responsible use of
nanotechnologies;

Report and Recommendations
of the NanoKommission of the
German Federal Government
(2008)

Note: possibly no longer up to

date

Nanomaterialien am Arbeitsplatz;

10 Fragen und Antworten zum Umgang mit Nanomaterialien am Arbeitsplatz
https://www.dguv.de/fb-rci/sachgebiete/
gefahrstoffe/nanotechnologie/nanomaterialien/

Nanomaterials in the

workplace;
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index.jsp

10 questions and answers on
the handling of nanomaterials
in the workplace.

Nano-Portal: Sicheres Arbeiten mit Nanomaterialien
“Nanorama“ - interaktive Tools zum sicheren Arbeiten mit Nanomaterialien
http://nano.dguv.de/home/
Unterseite:
- http://nano.dguv.de/nanorama/bgbau/
Im Panorama der Baustelle sind klickbare Stationen zu Nanomaterialien in der
Bauwirtschaft versteckt. Abgebildet sind Arbeitssituationen, wie sie auf Baustellen
angetroffen werden konnen. Klicken Sie auf Werkzeuge, Produkte und Handwerker,
und beantworten Sie Fragen zu:

. maogliche Exposition - "Ampelfrage"
Produktinformation - Pop-up mit Infos

Nano-Portal: Working safely
with nanomaterials
"Nanorama" - interactive tools

for working safely with
nanomaterials

-> Subpage:
http://nano.dguv.de/nanoram
a/bgbau/

Clickable stations on
nanomaterials in the
construction  industry are

hidden in the construction site
panorama. Pictured are work
situations as they can be
encountered on construction
sites. Click on tools, products
and craftsmen and answer
questions about:

- possible exposure -
light question"

- Product information - pop-up
with info

"traffic

Risikogruppierung fiir Nanomaterialien am Arbeitsplatz
Bewertung von Nanomaterialien im Kontext der REACH-Verordnung
https://www.dguv.de/medien/ifa/de/

pub/grl/pdf/2019 069.pdf

Risikogruppierung fiir
Nanomaterialien am
Arbeitsplatz

Assessment of nanomaterials
in the context of the REACH
Regulation

Einsatz von Nanotechnologien in Architektur und Bauwesen vom
Hessisches Ministerium fiir Wirtschaft, Verkehr und Landesentwicklung
https://www.vditz.de/fileadmin/media/

publications/pdf/Einsatz.pdf

Use of Nanotechnologies in
Architecture and Construction

trade by
Hessian Ministry of Economics,
Transport and Regional

Development

Nano im Baugewerbe

Institut fir Technikfolgen-Abschitzung der Osterreichischen Akademie der
Wissenschaften Nr. 032 Juni 2012 Sabine GreRler, André Gazso.
https://docplayer.org/58979153-Nano-im-baugewerbe-einleitung.html

Nano in construction trade
Institute of Technology
Assessment of the Austrian
Academy of Sciences No. 032
June 2012 Sabine Greller,
André Gazso.

EU-Project Nano-Cathedral
Offizielle Projektseite Seite (englischsprachig), 2015-2018
https://www.nanocathedral.eu

EU-Project Nano-Cathedral
Official project page, 2015-
2018

CONCLUSION

Nanotechnology is described as a key technology of the 21st century.

such as cosmetics, paints or textiles are already based on the use of n

Many everyday products
anotechnology or contain
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nanomaterials. New applications are added almost every day. The economic importance of
nanotechnologies is already enormous. In Germany, 950 companies deal with nanotechnologies
and thus achieve a turnover of 14 billion euros. Ascending trend!

Also in the construction and natural stone industries, auxiliary materials that contain
nanoparticles are being used more and more frequently. These are in particular glazes, water
repellants, cleaning agents, laying and grouting mortars. When using these nanomaterials,
suitable protective measures such as wearing gloves and breathing masks must be observed.

Almost all of the previously listed articles show that nanomaterials can have an impact on the
body and the environment. Several criteria have to be taken into account:

a) Appearance of nanomaterial, e.g. gaseous, liquid, fibrous.
b) Resistance, e.g. water-soluble, insoluble

c) Toxicity and the absorption mechanisms and effects on living organisms (e.g. eyes, mucous
membranes, skin). Due to the complexity, focal points should be set in the project.

5. Spanish normative for applying of nanomaterials on stone products.

NN
271 NN

UNE-CEN ISO/TS 21083-2:2019 (RATIFICADA) Método de[UNE-CEN ISO/TS 21083-2:2019 (ENDORSED) Test
ensayo para medir la eficacia de los medios de filtracién dejmethod to measure the efficiency of air filtration media
aire contra los nanomateriales esféricos. Parte 2: Rango delagainst spherical nanomaterials - Part 2: Size range from
tamafio de particula de 3 nm a 30 nm (ISO/TS 210833 nm to 30 nm (ISO/TS 21083-2:2019) (Endorsed by
2:2019) (Ratificada por la Asociaciéon Espafiola delAsociacidn Espafiola de Normalizacion in May of 2019.)
Normalizacidon en mayo de 2019.)
UNE-EN 1SO 21083-1:2020 Método de ensayo para medirlUNE-EN ISO 21083-1:2020 Test method to measure the
la_eficacia de los medios de filtracién de aire contra losefficiency of air filtration media against spherical
nanomateriales esféricos. Parte 1: Intervalo de tamafo delnanomaterials - Part 1: Size range from 20 nm to 500 nm
Iparticulas de 20 nm a 500 nm. (ISO 21083-1:2018). (1ISO 21083-1:2018)

UNE-CEN ISO/TS 12025:2015 (Ratificada)Nanomateriales.UNE-CEN ISO/TS 12025:2015

Cuantificacion de la liberacidn de nano-objetos a partir de|(Endorsed) Nanomaterials - Quantification of nano-
polvos por la generacion de aerosoles (ISO/TS 12025:2012)lobject release from powders by generation of aerosols
(Ratificada por AENOR en noviembre de 2015.) (ISO/TS 12025:2012) (Endorsed by AENOR in November

of 2015.)

-\i-
=5

UNE-EN 62607-3-1:2014 (Ratificada) Nanofabricacion.UNE-EN 62607-3-1:2014 (Endorsed)
Caracteristicas de control clave. Parte 3-1: NanomaterialesiNanomanufacturing - Key control characteristics - Part
luminiscentes. Eficiencia cudntica (Ratificada por AENOR[3-1: Luminescent nanomaterials - Quantum efficiency
en diciembre de 2014.) (Endorsed by AENOR in December of 2014.)

UNE-EN 1SO 29701:2010 (Ratificada) Nanotecnologias.[UNE-EN ISO 29701:2010 (Endorsed) Nanotechnologies -

Ensayo de endotoxinas en muestras de nanomateriales

Endotoxin test on nanomaterial samples for in vitro

para sistemas in vitro. Ensayo del lisado de amebocitos del

systems - Limulus amebocyte lysate (LAL) test (ISO

Limulus (LAL). (1ISO 29701:2010) (Ratificada por AENOR en

29701:2010) (Endorsed by AENOR in October of 2010.)

octubre de 2010.)
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REGLAMENTO (UE) 2018/1881 DE LA COMISION de 3 de

COMMISSION REGULATION (EU) 2018/1881 of 3

diciembre de 2018
por el que se modifica el Reglamento (CE) n.o 1907/2006

December 2018 amending Regulation (EC) No
1907/2006 of the European Parliament and of the

del Parlamento Europeo y del Consejo, relativo al registro,

Council _concerning the Registration, Evaluation,

la_evaluacidn, la autorizacidon y la restriccion de las

Authorisation and Restriction of Chemicals (REACH) as

sustancias y mezclas quimicas (REACH) en cuanto a sus

regards Annexes |, Ill, VI, VII, VIII, VI, IX, X, XI and XlI

lanexos |, 11, VI, VII, VIII, IX, X, XI y XIl para tener en cuenta

thereto to take into account nanoforms of substances

las nanoformas de sustancias

Reglamento UE N2 582/2012 Biocidas

EU Regulation No. 582/2012 Biocides

Ley 31/1995, de 8 de noviembre, de prevencidn de Riesgos

Law 31/1995, of November 8, 1995, on Occupational

Igborales

Risk Prevention

Real Decreto 374/2001, de 6 de abril, sobre la proteccién

[Royal Decree 374/2001, of April 6, 2001, on the

de la salud y seguridad de los trabajadores contra los

protection of the health and safety of workers against

riesgos relacionados con los agentes quimicos durante el

risks related to chemical agents at work.

trabajo.

Real Decreto 665/1997, de 12 de mayo, sobre la proteccién

[Royal Decree 665/1997, of May 12, 1997, on the

de los trabajadores contra los riesgos relacionados con la

protection of workers against risks related to exposure

exposicion a agentes cancerigenos durante el trabajo

to carcinogens at work.

Real Decreto 349/2003, de 21 de marzo, por el que se

Royal Decree 349/2003, of March 21, 2003, amending

modifica el Real Decreto 665/1997, de 12 de mayo, sobre

Royal Decree 665/1997, of May 12, 1997, on the

la_proteccién de los trabajadores contra los riesgos

protection of workers against risks related to exposure

relacionados con la_exposicidn a agentes cancerigenos

tto carcinogenic agents at work, and extending its scope

durante el trabajo, y por el que se amplia su ambito de

of application to mutagenic agents.

aplicacidn a los agentes mutagenos.

Real Decreto 681/2003, de 12 de junio, sobre la proteccion

Royal Decree 681/2003, of June 12, 2003, on the

de la salud vy la seguridad de los trabajadores expuestos a

[protection of the health and safety of workers exposed

los riesgos derivados de atmdsferas explosivas en el lugar

to the risks derived from explosive atmospheres in the

de trabajo.

workplace.

Real Decreto 1215/1997, de 18 de julio, por el que se

Royal Decree 1215/1997, of July 18, 1997, establishing

establecen las disposiciones minimas de seguridad y salud

the minimum health and safety provisions for the use of|

para la utilizacién por los trabajadores de los equipos de

work equipment by workers.

trabajo.

Real Decreto 773/1997, de 30 de mayo, sobre

Royal Decree 773/1997, of May 30, 1997, on minimum

disposiciones minimas de seguridad y salud relativas a la

|health and safety provisions regarding the use of

utilizacién por los trabajadores de equipos de proteccidn

personal protective equipment by workers.

individual.

RECOMENDACION DE LA COMISION de 18 de octubre de

COMMISSION RECOMMENDATION of 18 October 2011

[2011 relativa a la definicién de nanomaterial

on the definition of nanomaterial

Correccion de errores de la Recomendacién 2011/696/UE

Corrigendum _ to  Commission Recommendation

de la Comision, de 18 de octubre de 2011, relativa a la

2011/696/EU of 18 October 2011 concerning the

definicién de nanomaterial

definition of nanomaterial

COMUNICACION DE LA COMISION AL PARLAMENTO

COMMUNICATION FROM THE COMMISSION TO THE

EUROPEO, AL CONSEJO Y AL COMITE _ECONOMICO Y

EUROPEAN PARLIAMENT, THE COUNCIL AND THE

SOCIAL EUROPEO Segunda revision de la normativa sobre

EUROPEAN ECONOMIC AND SOCIAL COMMITTEE

los nanomateriales

Second review of the nanomaterials legislation

CONCLUSION

From 2001 to 2008, occupational exposure of workers to nanomaterials grew at an average

annual rate of 25%, which shows the need for
theme.

more legislation and social awareness of the
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va, National Technical University of Athens (NTUA),
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There are no regulations in Spain concerning nanomaterials in the stone sector. Given that the
stone sector, in addition to the stone itself, can be associated with the use of chemical products,
we must broaden our search for regulations. If we speak of nanomaterials in general terms, or
of occupational safety in all areas, we can find regulations such as those mentioned above and
other less relevant ones specific to sectors such as food, pharmaceuticals, cosmetics, etc.
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Annex Il: Report on the main risk situations in

production and use of nanomaterials in Stone
Sector

In this report included in the task O1/A2 "Report on the main risk situations in the production
and use of nanomaterials in the Stone Sector" corresponding to Intellectual Output 1 "Guide to
risks and health and environmental prevention measures in the safe production and use of
nanomaterials in the Stone Sector" the main objective has been to know what are the main risk
situations in the stone sector for companies that use nanotechnology in their industry and have
workers that apply nanomaterials to their products in each participating country.

This is absolutely necessary because it serves as a basis for developing the key situations and
makes the target group identify with the risk situations they experience in their own
workplaces.

1. German list of risks

Situation of type, application or use ofRisks inherent Health and Safety

- Skin irritation,
mucous membrane
irritation, possible after-
effects

c) Known risks of injury
when handling sawing
and grinding machines

nanomaterials equipment
(collective or
individual)

Cutting stones to size (production) @) Inhalation of dust -(Technical Extraction
respiratory  problems,lequipment with
secondary diseasesffilter effect, wet
(alveolar, stomach andfcutting
intestinal reaction,c) Known
immune system?) safeguarding
b) Skin and eye contactjmeasures

(stationary, mobile),

Grinding, profiling and polishing stone surfaces

@) Inhalation of dust =

- Skin irritation,

Mucous membrane

Technical Extraction

(production) respiratory  problems,equipment with
secondary diseasesffilter effect, wet
(alveolar, stomach andjcutting
intestinal reaction,c) Known
immune system?) safeguarding
b) Skin and eye contactjmeasures

(stationary, mobile),

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V,
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irritation, possible after-
effects

c) Known risks of injury
when handling sawing
and grinding machines

Cutting, grinding, profiling and polishing stone@) Inhalation of dust ->[Mobile  extraction
surfaces (construction site) respiratory  problems,[units with filtration;
secondary diseasesPersonal protective
(alveolar, stomach andequipment (hand
intestinal reaction,protection, eye
immune system?) protection,
b) Skin and eye contactfrespiratory
- Skin irritation,|protection)
mucous membraneg) Known
irritation, possible after-safeguarding
effects measures
c) Known risks of injury
when handling sawing
and grinding machines
Manufacture of mortar mixtures @) Inhalation of dust >[Personal protective
respiratory  problems,lequipment (hand
secondary diseases|protection, eye
(alveolar?); Accidentalfprotection,
ingestion respiratory
b) Skin and eye contactfprotection)
- Skin irritation,
mucous membrane
irritation, possible after-
effects
Processing of the mortar, bricklaying, plastering [Skin and eye contact >Personal protective
Skin irritation, mucouslequipment (hand
membrane irritation,protection, eye
possible after-effects  |protection,
respiratory
protection)
Filling, decanting and mixing of coating materials/Skin and eye contact -|Personal protective
(e.g. multi-component) Skin irritation, mucouslequipment (hand
membrane irritation,protection, eye
possible  after-effects;jprotection,
Accidental ingestion respiratory
protection)
Applying coatings to masonry and facades Skin and eye contact —>|Personal protective
Skin irritation, mucouslequipment (hand
membrane irritation,[protection, eye

protection,
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possible

after-effects;respiratory
Accidental ingestion

protection)

General conditions on construction sitesiKnown hazards that|Organisation and

Pollution, dust accumulation, waste disposal,jarise from anylimplementation  off

contact with soiled clothing, etc. construction site statutory
occupational health
and safety,
cleanliness, regular]
cleaning, etc.

Fire and explosion (e.g. with dust-air mixtures) |Known hazards that|Organisation and
arise from anyjimplementation  of
construction site known measures

against fire and
explosion  hazards

(demarcations,
zoning, avoidance of

ignition sources,
etc.).
Hardening and drying of the mortar and coatings |Possible environmentalfEnclosure of the

impacts during curingconstruction
and  drying
nanomaterial

site,)
of thelextraction and
filtering off

contaminated air

2. Spanish list

of risks

or use of nanomaterials

Situation of type, applicationRisks inherent

Health and Safety equipment
(collective or individual)

Abrasion of stone material.

Disintegration of fine
respirable airborne particles
and direct contact of dust
with the skin.

Collective equipment:
-Screening of abrasion areas

-rUse of tools with vacuum

systems

FUse of tools with water supply|
systems.

Individual equipment:
-Full face mask

FHalf mask and dust-proof safety
goggles
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-Gloves

-Work coverall

Sweep.

Resuspension of respirable
dust.

Collective equipment:

rUse of tools with suction

systems.
Individual equipment:
-Full face mask

Half mask and dust-proof safety
goggles

-Work coverall

Use of cutting tools or drills.

Disintegration of fine
respirable airborne particles
and direct contact of dust
with the skin.

Collective equipment:
-Screening of work areas
with suction

-Use of tools

systems

-Use of tools with water supply
systems.

Individual equipment:
-Full face mask

Half mask and dust-proof safety
goggles -Gloves

-Gloves

-Work coverall

Application

to stone material.

ofVolatilization of particles of

nanoparticulated consolidantsithe applicable mixture and

direct contact with the skin.

Collective equipment:
-Working in ventilated spaces
Individual equipment:

-Full face mask

-Half mask and safety goggles

-Gloves
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-Work coverall

Application of]
nanoparticulated dyes to the
stone.

Volatilization of particles of
the applicable mixture and
direct contact with the skin.

Collective equipment:
-Working in ventilated spaces
Individual equipment:

-Full face mask

-Half mask and safety goggles
-Gloves

-Work coverall

Application of]
nanoparticulated water|
repellents to the stone
material.

Volatilization of respirable

particles of the applicable
mixture and direct skin
contact.

Collective equipment:
-Working in ventilated spaces
Individual equipment:

-Full face mask

-Half mask and safety goggles
-Gloves

-Work coverall

Application of titanium dioxide
for photocatalytic and self-
cleaning activity.

Volatilization of nanoparticles

and the possibility of
producing inflammatory and
genotoxic effects via
inhalation.

Collective equipment:

-Application in areas with good
ventilation

Individual equipment:
-Full face mask

Half mask and dust-proof safety
goggles

-Gloves

-Work coverall

Application of zinc oxide to
provide resistance,
photocatalytic activity, biocidal
activity, self-cleaning
hydrophobicity.

and

\Volatilization of nanoparticles
causing inflammatory effects|
in the lung.

Collective equipment:

-Application in areas with good
ventilation

Individual equipment:
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-Full face mask

Half mask and dust-proof safety
goggles

-Gloves

-Work coverall

Application of silicon dioxide|Possibility of crystalline silicalCollective equipment:
for cooling, anti-reflective andvolatilization causing

. . . L . -Application in areas with good
fire resistance properties. progressive fibrosis. pplication 1 with &

ventilation
Individual equipment:
-Full face mask

Half mask and dust-proof safety
goggles

-Gloves

-Work coverall

3. Italian list of risks

Situation of type, application or use ofRisks inherent Health and Safety

nanomaterials equipment
(collective or
individual)

processing with nanomaterials in a liquid SKIN ABSORPTION AND|Individual:

EYE EXPOSURE
Gloves (waterproof

in nitrile or
neoprene),

full coverage glasses
range of use 5

(googles),

disposable coverall
(Type 4-5-6 non-
woven fabric)

generation of gas-phase nanomaterials in open|NHALATION Individual:
systems
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Combined filter and
full face mask FFP2
filter

Collective:

Work area
segregation

Use of class M
vacuum cleaners

handling (for example, weighing, mixing,INHALATION Individual:

spraying) with powders of nanomaterials ) ]
Combined filter and

full face mask FFP2
filter

Collective:

Work area
segregation

Use of class M
vacuum cleaners

Use of nanomaterials: waste cleaning orINHALATION Individual:

disposal; . .
Combined filter and

full face mask FFP2
filter

cleaning of dust collection systems used to|NHALATION Individual:

capture nanoparticles; ) ]
Combined filter and

full face mask FFP2
filter

Collective:

\Work area
segregation

Use of class M
vacuum cleaners
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sanding, perforation of nanomaterials, or otherINHALATION Individual:
mechanical processes that can lead to the

- . Combined filter and
aerosolization of nanoparticles.

full face mask FFP2
filter

Collective:

Work area
segregation

Use of class M
vacuum cleaners

Application of liquid / fluid products containingSKIN ABSORPTION AND|ndividual:
nanomaterials that can lead to the aerosolizationfEYE EXPOSURE

. Combined filter and
of nanoparticles.

INHALATION full face mask FFP2
filter
Collective:
Work area

segregation

Use of class M
vacuum cleaners

4. Greek list of risks

Situation of type, application or use ofRisks inherent Health and Safety
nanomaterials equipment (collective or
individual)

Pouring of nanomaterial (received in powderRespiratory Hazard:  |Collective _measures _at

form) in a liquid matrix for creating an o . [the workplace:
L . Exposure via inhalation
application mixture

route/pathway Local exhaust system,
confinement

Dermal Hazard:

) IPPE (Personal Protective
Exposure via Dermal }
} Equipment):
absorption  (depends

on the state of the|Gloves: Nitrile gloves
skin) type B, but latex is also
used
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Nonwoven
coverall: Tyvek type

Coveralls:

Chemical
clothing type 5

protective

Respiratory  protection:
FF-P3 type disposable
masks and FF —P2 type
disposable masks have
been recommended. FF

P3-type mask are
recommended for
greater worker|
protection.

Eye protection:
Minimum:  close-fitting

safety glasses

Nanomaterial in suspension in a liquid matrix
applied with a spray-gun on a stone material
surface:

For example, a worker is applying a self-
cleaning coating on a stone surface.
According to the technical data of the|
product, the active nano-components is TiO2,
(anatase). For application, a paint spraying
system is used (i.e., Wagner W850F). The|
actual activities concerned applying the self-
cleaning coating on a stone surface (approx.
75 mz2). One worker applied the coating for 1
hour. The activities carried out were filling the
spraying system with 1 L premixed coating
dispersion, followed by the spraying activities.
In total, ca 250-330 mL coating was used,
with an estimated use of 17mg nano-TiO2.
The electric generator of the spraying system
was placed at approximately 1.5 meter
distance from the worker position. The
weather conditions were dry with a mild wind
(approximately 3 Beaufort). (adapted from [5]

Respiratory Hazard

(High):

Exposure via inhalation
route/pathway

Dermal Hazard (High):

Exposure via dermal
contact

Exposure via ingestion

Collective _measures _at
the workplace:

Use of localised
extraction systems,
suction systems

(ventilation with HEPA
filters)[10], confinement

IPPE (Personal Protective

Equipment):

Nitrile gloves
type B, but latex is also
used

Gloves:

Coveralls: Nonwoven
coverall: Tyvek type

Chemical
clothing type 4

protective

Safety glasses

Respiratory  protection:
FF-P3 type disposable
masks and FF —P2 type
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disposable masks. FF P3-

Exposure via dermal
contact

Exposure via ingestion

type mask are
recommended for
greater worker
protection.
Nanomaterial in liquid matrix applied withRespiratory Hazard:  [Collective measures:
paint roller o . )
Exposure via inhalation [Use of localised
extraction systems,
Dermal Hazard: .
suction systems,

confinement

IPPE (Personal Protective

Equipment):

Nitrile gloves,
but latex is also used

Gloves:

Coveralls: Nonwoven
coverall: Tyvek type

Chemical
clothing type 6

protective

Safety glasses

Respiratory protection:
FF-P3 type disposable
masks and FF-P2 type
disposable masks. FF P3-

Respiratory Hazard

Exposure  via  the

inhalation route

Dermal Hazard:

type mask are
recommended for
greater worker|
protection.
Nanomaterial fixed in a solid matrix, e.g|All these activities(Collective measures:
coating already applied and mechanicalmight produce dust )
A . . . . . Use of localised
activities occur, e.g. cutting, sanding, drilling,that will contain nano- )
. - . extraction systems,
abrasion, grinding [13] objects )
suction systems,

confinement

Use of tools with systems
for powder|
elimination/extraction
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Exposure via dermal[Examination of wet
contact working method

) _ [applicability
Exposure via Ingestion

IPPE (Personal Protective

Equipment):

Gloves: Nitrile gloves
type B, butlatex is also
used

Coveralls: Nonwoven
coverall: Tyvek type

Chemical protective
clothing type

Safety glasses

Respiratory  protection:
FF-P3 type disposable
masks and FF —P2 type
disposable masks. FF P3-

type mask are
recommended for
greater worker|
protection.

5.

Additional material

Factors affecting exposure severity

Dermal exposure

Dermal dose (mg/kg/day)

Product ingredient (g/g)

Contact area (cm2)

Frequency of use (events/day)

Thickness of layer (cm) —for D and F

Amount per kg body weight

Inhalation exposure

Concentration in room air (mg/m3) over a day
Inhalation exposure dose (amount per kg body weight)
Fugacity classes (low, medium, high based on the physical form, the melting

point of the metal, the temperature of the process, the vapor pressure, and the
selected process category.
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e Near field (NF) or Far field (FF) distinction.

Factors related to the nanosubstance

e Dispersion (free, bound, aggregates, agglomerates)
e Size of primary particles (1-500nm or higher)

Tables regarding PPE [9]

Chemical Protective Clothing

CPC type and puipose Standand

Type 1 gas-tight suit EMN 9431
Pratection againgt hazardous gases, liquids, aerosols, and solid particles  |EMN 943-2

Type 2 air-fed non-gas-tight suits EM 943-1
Protection against hazardous gases, liquids, aerosols, and sobid patiches

Type 3 liquid-tight sun
Pratection against pressunsed liguids

Type 4 spray-tight suits
Protection against sprayed liquids

Type 5 sus agamst sald particles
Protection against dusts and solid particles

|eak tightness and efficacy increases

Type & suils ofenng limited protective performance against liquid chemicals
Pratection againgl e.g minar splashes of imtant chemical

Protective gloves

Classification Performance Marking
EN 1SO 374-1/Type A

Type A Min 30 minutes break through time agains! at least 6 chemicals

AJKLPS

EN ISO 374-1/Type B
Type B Min 30 minutes break through time against at least 3 chemicals

JKL

EN ISO 374-1/Type C
Type C Min 10 minutes break through time against at least 1 chemical
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6. CONCLUSIONS

According to literature, airborne nanomaterials release characteristics could be grouped by
acticity type. Process characteristics, such as energy input and system parameters influence
release level and thus exposure. High - energy processes /activities such as synthesis, sparaying
and machining were associated with the release of large number of nanopraticles. Low - energy
processeses/activities, including laboratory handling, cleaning, and industrial bagging activities,
usullay resulted in slight or moderate releases of relatively large agglomerates. Considering
the above statement, spraying and machining activities related to nanoproducts applicatiions
on stone are ranking high for inherent risks related to inhalation, dermal absorption and
digestion (from hand to mouth exposure).

Collective control measures such as ventilation systems are rarely practical on temporary or
outdoor sites. Control of airborne dust is usually through a combination of water suppression,
maintening distance and the use of personal protective equipment (PPE).

Good work practices are very important, related to both the environment (equipment and work
processes): such as placing nonskid mats on the floor so that any material that falls on the mats
can be easily cleaned by just removing it, or preventing people from moving around a worker
handling nanoproducts to avoid air turbulence and personal hygiene measures (do not store or
consume food and drink in the workplace, avoid applying cosmetics, wash hands before eating
or leaving the job, and avoid touching your face or other exposed parts of the body with
contaminated fingers).
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Annex Ill: Report on the degree of health and
environmental prevention measures in participant
countries

In this report included in the task O1/A3 " Report on the degree of health and environmental
prevention measures in participant countries" corresponding to Intellectual Output 1 "Guide to
risks and health and environmental prevention measures in the safe production and use of
nanomaterials in the Stone Sector" research has been carried out on the degree of health and
environmental prevention measures currently applied in the stone industry in relation to the
use of nanomaterials, in order to qualify the level of implementation in the workplaces of the
participating countries.

To meet this objective, a standard form for data collection was developed. Each participating
country collected the information from several national companies and, once the data was
collected, it has been possible to produce this general report with the results of the survey.

1. Questionnaire

NANO QUESTIONNAIRE FOR CONSTRUCTION COMPANIES AND RELATED INDUSTRIES

Questionnaries supplied by: No. of answers
DNV
BZE
CT™
5.E. Padova
NTUA
DELTA

1. Are there any prevention management models based on a standard generally implemented in your company?

No. of answers %
| Yes #iDIv/0!
No #iDIv/0!

1.1. If so, what is the standard implemented?

No. of answers %
QHSAS 18001 miDIv/o!
150 45001 HiDIV/O!

1.2, If s, is it integrated with another certified management system?

No. of answers %
IS0 14001 #iDIv/o!
150 9001 #iDIv/o!
EFQM #iDIv/o!
EMAS #iDIV/0!
Others riDIv/0!

Others:
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In order to rate the level of implementation in the workplaces of the participating countries the
following data collection form has been developed:

2. Do you use protective equipment in your workplace?

No. of answers %
Yes #DIv/o!
Mo #DIv/0!

2.1. If so, what type of personal protection to protect against nanoparticles do you use?

No. of answers %
Headset #DIv/0!
Helmet #DIv/0!
Gloves #DIv/o!
work clothes #DIv/o!
Filtering half-masks to protect against
particles (FFP1 FFP2 or FFP3) #DIv/0!
Half masks with particles filters (P1, P2
or P3) #DIv/0!
Full face masks with particle filters #DIv/0!
Protective googles #iDIv/o!
Face shield #DIv/o!
Safety harness #DIv/0!
Safety footwear #DIv/0!
Others:

2.2. If so, what type of collective protection to protect against nanoparticles do you use?

No. of answers %
Ventilation systems #DIV/0!
Perimeter fencing of work areas #DIv/0!
Wet media in dusty environments #DIv/0!
Signs and indicators #iDIv/o!

Others:
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3. Have you seen an increase in the use/production of nanomaterials in recent years?

No. of answers %
Yas #DIV/0!
Mo #DIV/0!
3.1. If so, what are they mostly used for?
No. of answers %
Paints #DIV/0!
Consolidants #DIV/0!
Water repellents #DIV/0!
Photocatalytic and self-cleaning activity #iDIV/0!
Biocidal activity #iDIV/0!
Fire resistance #DIV/0!
Aerosols #iDIV/0!
Don‘t knows #DIV/S0!

Others:

4, Do you use any specialised nanowaste treatment systems?

No. of answers %
Yas #DIV/0!
No #DIV/0!

4.1. If so, could you tell us which one it is?
MNanowaste treatment system:

5. Are there training and information programmes for workers in relation to prevention management?

No. of answers %
Yes #DIV/0!
No #DIV/0!
Don‘t knows #iDIV/0!

2. Results obtained

The number of questionnaires collected in each of the participating countries was as
follows:

Questionnaries supplied by: No. of
answers
Germany 41
Spain 5
Italy 5
Greece 4
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Therefore, the total number of questionnaires collected was 55, most of which were
collected in Germany. This may be due to a greater presence of companies related to
nano products in that country.

The results are analysed question by question below:

1. Are there any prevention management models based on a standard
generally implemented in your company?

Q1. Are there any prevention management models based on astandar
generally implemented in your company®

Yes = Mo

Of the 55 surveys recorded, only 11 stated that they had any prevention
management models based on a standard generally implemented in their
organisation. This does not imply a lack of prevention systems based on a
standard, which does not mean less prevention on the part of the company, but
it does mean a lack of supervision and/or auditing carried out by an external
company.

1.1.  If so, what is the standard implemented?

01.1. If so, what isthe standard implem ented?

OHSAS1E001 w 15045001 = Don'tknow

Except for 4 of the 11 affirmative answers, the rest, 7, have implemented the
ISO 45001 standard in their organisation. ISO 45001 is the current
Occupational Health and Safety Management Systems (OHSMS) standard
that replaces the former British standard BS OHSAS 18001.
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1.2. If so, is it integrated with another certified management system?

Q1.2 If=o, isitintegrated with another certified management system?

5014001 505001 =EFOM = EMAS = Don'tknow

Analysing the answers to this question, it can be seen that several of the
companies that have a prevention system in place also have a quality
management system (ISO 9001) and/or an environmental management system
(ISO 14001). They also have a quality management system (ISO 9001) and/or an
environmental management system (ISO 14001). 5 companies have
implemented ISO 14001 and 7 have implemented ISO 9001, while 3 do not know
if they have any other system in place.

2. Do you use protective equipment in your workplace?

Q2. Do you use protective equipment inyour work place?

|

Yes m MNo

Of the 55 surveys collected, only one respondent gave a negative answer to this
guestion, which means that the remaining 98.18% of respondents use protective
equipment at their place of work.

2.1. If so, what type of personal protection to protect against nanoparticles
do you use?
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Q2.1. If so, what typeof personal protectionto protect against
nanoparticles do you use?

35

30

25

20

15

10

Ln

m Headset
Helmet
Gloves
Work clothes
m Fittering haf-masks to protect against particles (FFP1 FFP2 or
FFP3)
m Half maskswith particles filters (P1, P2 or F3)
mFullface maskswith particle filters
W Protective googles

M Face shield

HSaety harnes

The most frequently used items of protection among the respondents in the
same order are as follows:

-Gloves

-Filtering half-masks to protect against particles (FFP1 FFP2 or FFP3)

-Protective googles
-Safety footwear
-Headset

-Work clothes

The rest of the equipment is less used by the respondents adding some of
them some types of personal protection not added in the list like:
-Dust extraction on the unit with class M or H
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-Cyclone pre-separator
-Fan for room ventilation

2.2. If so, what type of collective protection to protect against nanoparticles
do you use?

02.2. If so, what type of collective protection to protect against
nancparticles do you use?

»

Ventilation sysems m Perimeter fencing of work areas
m Wet media in dusty ervironments Sgns and indicators

In terms of collective cooling, wet media in dusty environments is the most
used by respondents (25), followed by ventilation systems (23). This was
followed by perimeter fencing of work areas (17) and signs and indicators (9).

3. Have you seen an increase in the use/production of nanomaterials in recent years?

Q3. Have you seen an increase inthe use/production of nanomaterialsin
recentyears?

Yes m Mo

60% of respondents say they have observed an increase in the use of nanomaterials in
recent years.

3.1. If so, what are they mostly used for?
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03.1. If so, what arethey mostly usedfor?

Don'tknows
Aerosols
Freresigance m——
Biocdal activity I
Photocatalytic and seff-Cleaning activicy I
Water repelients I

Consolidants

Paints

25 30

[
Ln
=
[==]
=
L
(=]
=]

As can be seen in the graph, the most used/produced nanoparticulate
treatments are water repellents, paints, consolidants, and photocatalytic and
self-cleaning activity.

4. Do you use any specialised nanowaste treatment systems?

Q4. Do you use any specialised nanow aste treatment systems?

Yes mMNo

As for nanowaste, only 5 out of 55 respondents reported using a specialised system for
nanowaste, which is only 9.09%. Among the specialised nanowaste systems used,
respondents cited separate storage in filter bags and separate feeding for disposal.

5. Arethere training and information programmes for workers in relation to prevention
management?
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5. Arethere training and information programmesfor workersinrelaion
1o prevention management?

Yes s No = Dontknows

Finally, in relation to training and information programmes for workers on prevention
management, only 12 of the answers were affirmative, meaning that only 21.82% of
respondents have access to training and information on prevention, with 45.45% of
respondents saying no and 32.73% saying they did not know.

3. Conclusions
From the results obtained from the surveys carried out, we can extract that:

- Most of the completed questionnaires come from Germany, which may imply a greater activity
with nanoparticles in this country compared to the rest, or a better relationship between
German partners and members of this sector.

- Only one fifth of the respondents say that they have a standardised prevention system in their
company, which indicates a lack in this area. Those companies that have implemented the I1SO
45001 standard, mostly also have quality and environmental management systems in place.

- The vast majority of respondents (98.18%) make use of individual protection systems and also
make use of collective protection systems.

- According to the results of the survey, although not all respondents think so, the majority have
observed an increase in the use/production of materials in recent years.

Despite the above, it is striking that 18 of the respondents, i.e., 32.73%, say that they do not
know whether they have access to training and information on prevention management in their
company. This may be due to lack of interest on the part of the respondent or lack of information
on the part of the management of each of the companies. Not forgetting that 45.45% say that
they do not have access to training and information on prevention management.
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Annex |V: Technical conclusions of International
Seminar in Athens (Greece)

This task is included in Intellectual Output 1 "Guideline of risks, health and environmental
prevention measures in safe production and use of nanomaterials in Stone Sector" of the
NanoSafe project.

This First International Seminar held in Athens (Greece) hosted by NTUA, focused on the use of
nanomaterials in stone products and was attended by students of all grades (pre- and
postgraduate), as well as freelancers, employed and interested in the evolutions on stone
industry. At this multiplier event, all the results produced at this stage of the project were
disseminated.

The different risks and prevention measures for the use of nanomaterials were analysed and the
strengths and weaknesses of each of them have discussed as well as their adaptation to the
current needs of the stone sector and whether they respect EU environmental policy. The short
discussion that followed helped the audience further understand the importance of regulations
and safety measures in the usage of nanomaterials.

This technical report compiles the main conclusions with the aim of implementing
corresponding improvements in the project results.

1. Agenda

October, 31t

15.00 — 15.20 Short presentation of the project NanoSafe (NTUA T. Katsavrias)

15.20 — 15.40 Presentation of project objectives and results (NTUA T. Katsavrias)

15.40 — 16.00 The use of nanoproducts in construction and stone sector — Risks and safety
(NTUA T. Katsavrias)

16.00 — 16.20 Regulation and legislation for nanoproducts in Greece and the E.U. (DELTA G.
Zaverdinos)

16.20—17.00 Discussion

17.00 Closure of the Seminar.

The international Seminar was held at NTUA. It was organized by Mr. Thanos Katsavrias,
Researcher at the Rnano-Lab of the National Technical University of Athens, with the help and
close cooperation of Giorgos Zaverdinos from DELTA-MPIS.

The National Technical University (NTUA) is the largest technological institute in Greece, with
more than 10,000 students of all levels in the 9 schools of the University. Rnano-Lab has been
dealing with nanomaterials and nanoproducts for years, from their production to their
evaluation. Safety in their production and use is of the utmost importance, and this is a subject
which the laboratory has dealt with extensively.
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With the long-term presence of NTUA in education, the attendees of the seminar learned about
the importance of safety and the prevention of all necessary measures in the use of
nanomaterials and nanoproducts.

The seminar presented the results of the NanoSafe project, the online platform created (OER),
the VR environment created by CTM, as well as of course the risks and safety rules, the rules and
legislation for the correct use of the above materials.

Photos and material from the seminar were presented on the social media of Rnano-Lab and
DELTA.

2. Short presentation of the project NanoSafe [NTUA]

Among the core functions of the Rnano-Lab is the training of future scientists and workers in the
field of nanomaterials. Therefore, within the framework of the NanoSafe project, the basic
principles of the correct use of nanomaterials and nanoproducts in the stone industry, all the
necessary preventive measures for the health of workers and the preservation of the
environment were presented. NanoSafe has created a virtual reality tool that can be used by
universities, professionals in the nanomaterials and stone industries, and others.

Mr. Thanos Katsavrias briefly presented the NanoSafe project and underlined the importance of
the project’s outcomes and the need for digitization and utilization of electronic media by
teachers, students and employees.

3. Presentation of project objectives and results [NTUA]

Mr. Thanos Katsavrias presented the work done during the project, emphasizing the educational
purposes of the project. He briefly explained that, for now, there is limited information on the
potential risks of these materials, both to health and to the environment. For this reason, it is
important, as a result of the project, that rules for the correct use of materials and protection of
workers and the environment arise.
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4. Use of nanoproducts in construction and stone sector -Risks and safety [NTUA]

At this point, Mr. Thanos Katsavrias proceeded with the presentation on the risks and safety in
the use of nano products in the construction and stone sectors.

He presented all the possible combinations of nanomaterials that we face in the aforementioned
industries, the risk that the producer and the user may face, as well as of course the positive
criteria that lead to its use. This is the driving force in dealing with these materials, which is no
other than increasing the properties of an existing material.

The properties that these materials can give to a structure (a wall or a road construction for
example) are very important. Thus, we should create all those necessary conditions to be able
to use them safely, both for the environment, for the worker, and also for the end user.

Also, the importance of the correct use of both individual and collective safety measures was
emphasized, with the necessary equipment having to be available to all workers at all times,
while at the same time environmental preventive measures (such as filters and ventilation)
should always be considered.

Finally, the VR tool created by CTM was presented, with all the scenarios it concerns.

5. Regulation and legislation for nanoproducts in Greece and the E.U. [DELTA-
MPIS]

Mr. Giorgos Zaverdinos took then the floor, proceeding with his own presentation regarding the
regulations and legislation regarding nanomaterials and their use, within Greece and the
European Union.
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It is important to note that the institutional framework has not yet completely incorporated the
use of such materials, with the result that workers are not fully protected from the effects of
nanomaterials on their bodies. An important role in the absence of regulation has played, the
absence of broad data on the use of the specific materials, without which the establishment of
specific regulations and broader legislation cannot proceed.

At the same time, the importance of ensuring the correct rules for the use of materials by
employers was emphasized. It is important, beyond the individual responsibility of every
professional active in the field of nanomaterials, that employers observe all those necessary
measures, which make the work safe, both for the workers and for the environment and also
for the end user of the materials.

6. Discussion

Part of the discussion was the usability of the VR tool created by CTM. It is an online tool that
immediately gains the attention of the young audience and can be a starting point to create
many such training tools.

An important part is the absence of a regulatory framework for the use of nanomaterials,
something that the national and European authorities should take care of.

Finally, the scientific community should proceed with the faster evaluation of the effects of the
use of nanomaterials on the environment and health.

7. Number of attendees

The seminar was attended by 22 people. 5 of them were freelancers, with the remaining 17
being students from various universities in the country (3 of them NTUA students). 12 women
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and 10 men attended the seminar. The list of participants is attached in “ANNEX |. Attendance
list” for privacy reasons.
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