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The health and safety of people in indoor environments are influenced not
only by climate and biological agents (bacteria, virus) but also by the
potential presence of air pollutants. Pollutants can come from many
sources, such as cigarette smoke, fireplaces, preparation of foods, traffic,
etc. Even furniture and building materials used in constructions (floorings,
ceilings, walls, etc.) can emit harmful substances for the health of the
occupants. Such emissions mainly derive from the coatings applied on the
surfaces of the finished products and consequently a special attention shall
be paid to the formulation and to the use of such products. This paper
presents a summary about the legislative and normative scenario on
indoor emissions with the evidence of some data referred to parquet
floorings coated with different coating materials. The work, as well as
recalling the concepts expressed above, represents a point of reference on
the subject for all operators in the sector given the innovative nature and
however strong impact that the VOC issue currently plays in this area.
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1. INTRODUCTION

Every human roughly inspires 5 million litres of air
every year being mainly composed, as it is well-known,
of nitrogen and oxygen. Nevertheless, it is possible to
estimate that around 50000 litres of other gases (carbon
dioxide, argon, etc.) are introduced in our organism
every year with potential effects on our metabolism
depending on their composition. As the majority of the
human life is spent inside buildings (houses, offices,
schools, hospitals and so on) a particular attention to the
indoor air quality should be consequently paid.

Formaldehyde is certainly the best-known example
of a potentially dangerous substance that can be released
from the materials present inside houses, offices,
schools and other indoor living environments. Test
methods and limits for this substance had already been
developed, allowing the market to verify the conformity
of raw materials and finished products [1].

Nevertheless, formaldehyde is not the only
substance that can be emitted from furniture or
construction products as the materials with which they
are made of can contain several other volatile
compounds. These substances tend, during time, to
gradually be released in the environment in which
finished products are placed.

There are also other compounds that can result from
microbiological activity (MVOC) or special treatments
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applied to the wood surface (e.g. ammonia).

All of these substances may have a negative impact
on air quality and consequently on the health of the users
living in indoor environments where they are present.

The knowledge of VOC emissions from finished
products and their control is becoming a particularly
sensitive subject for the market because of the increased
attention to the safety of finished products mentioned
above [2].

Moreover the increasing need of energy saving
buildings determines a considerable evolution in
insulating systems and devices reducing, on the other
side, the air exchange in houses, offices schools and so
on, with a potential increase of the concentration of
polluting substances in indoor air.

At EU level, following the publication of the EU
regulation n.305/2011 including indoor emissions
among the essential requirements for construction
products, the technical committee TC351 of CEN is
responsible for establishing test methods and limits for
harmful substances released from building materials.

Two Member States, France [3] and Germany [4],
have recently published specific regulations on this
matter that producers must know and respect in order to
freely export their products. Also, Belgium is going to
publish a similar law coming in to force in 2014 [5].

A number of national and industry voluntary
labelling schemes for low emitting products also exist in
Europe and each has its own specific requirements for
testing and product evaluation.

This complex situation results in significant costs to
manufacturers exporting their products in different
European markets and is also potentially confusing for
consumers wishing to make clear and objective choices.
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This paper will try to summarize the complex
situation of VOC emissions from wood products and
furniture in EU. This survey contains references to
national laws, standards and voluntary certifications.
One of the goals is to show the different approaches
with explanations about definitions and criteria used.

As coating materials applied on finished products
are the main source of indoor emissions, this paper also
contains some data derived from laboratory experiments
carried out on different coating systems with some
indications about their possible emissions in indoor
environments.

The final aim is to give to the market a simple
guideline to approach this new and complex scenario.

2. SUBSTANCES POTENTIALLY EMITTED FROM
FINISHED PRODUCTS

Many different volatile substances can be emitted from
furniture and construction products.

Formaldehyde represents a particular case as it
mainly derives from the hydrolysis of the urea-
formaldehyde adhesives used for the production of
wood based panels like particleboards, fibreboards and
plywoods.

Hydrolysis is a continuous process caused by the
presence of moisture and accelerated by temperature.
Consequently, formaldehyde emission is a never-ending
process as this substance is continuously generated
inside panels.

On the contrary, the emission of other volatile
organic compounds is the process tending to decrease
and terminate during time, as they are not produced
inside the materials. Such emissions are mainly due to
coatings applied to the surfaces of walls, floorings,
doors, furniture and so on. Organic solvents and other
volatile substances present in the coating formulation do
not completely evaporate during drying and
consequently they slowly evaporate inside the buildings
where the final product is placed.

Apart from formaldehyde, the other compounds that
can be emitted from the materials are normally
classified as:

- VOCs: volatile organic compounds.

- VVOC: very volatile organic compounds, normally
low boiling point solvents, which are rapidly released
after the installation of a material or a finished product.

- SVOC: Semi-volatile organic compounds, which
can be particularly persistent, being slowly released
over time. They are typically high-boiling point
solvents, coalescents or natural substances derived from
terpene-based treatments like turpentine.

2.1 Measuring methods

The international reference test method for measuring
VOC emissions from raw materials and finished
products is defined by the standard EN ISO 16000-
9:2006 Determination of the emission of volatile
organic compounds from building products and
furnishing — Emission test chamber method.

This method consists of an empty chamber of
different volume (normally from 0.1 m® to 40 m®) with
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internal conditions similar to those normally found in
living indoor environments (23°C, 50% r.h., 0.5 air
exchanges/hour).

The sample is placed inside the chamber with a
surface area normally corresponding to the real
situations. The air inside the chamber is continuously
mixed and sampled at regular intervals (usually after 72
hours and 28 days). The qualitative and quantitative
analysis is then performed by a gaschromatograph
coupled with a Mass Spectrometer detector because of
its high sensitivity and analytical specificity.

It shall be considered here that the working group 2
(WG2) of CEN committee 351 has defined a new
method (presently in the form of Technical
Specification CEN/TS 16516), based on the above
mentioned ISO standard, to be specific for the CE

marking inside the EU.
Another method, to be necessarily mentioned, is the
EN 16402 Paints and varnishes — Assessment of

emissions of substances from coatings into indoor air —
Sampling, conditioning and testing developed by CEN
TC139 to be used to assess the VOC emissions from
applied coatings. The latter standard is also based on the
basic principles of EN ISO 16000, but it contains
specific instructions to deal with liquid coating
materials.

2.2 Health evaluation

Unfortunately, science has not yet been able to elucidate
the mechanisms causing a negative effect on health in
the exposure conditions of indoor environments [2] for
the majority of substances. A lot of data is presently
available only for substances in the workplaces but
sufficient data to enable a full risk assessment in indoor
places exists only for a few substances.

One of the main differences with workplaces is the
evidence that the period of time to which the population
is exposed to indoor pollution is considerably longer.
Moreover, the healthy conditions of the people involved
can be totally different: infants, elderly people and
persons  with  disabilities (asthmatics, allergic,
convalescents and so on) shall be then considered in the
definition of the exposure limits.

Another difference in the case of indoor pollution is
that health cannot just be considered as an absence of
illnesses, but it shall be also related to the term
“comfort”. Consequently, it will not be enough to
reduce the exposure to the healthy-related substances,
but the overall effects from other substances need to be
reduced as well. These considerations lead to the
development of a complex criteria to fix limits for
indoor pollution based of different parameters which
normally are even combined together.

2.3 Carcinogen substances

In spite of a few exceptions, there are usually no safe
limit values for carcinogenic substances, even the
smallest amounts of carcinogens can, in theory, cause
cancer mutations in cells. Therefore, the usual practice
to fix very low limits for the amount of carcinogens
(Cat. 1 and 2 according to EU-carcinogens classifi—
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cation). In emission testing of indoor products, if
carcinogens are detected after 3 days, the test shall be
considered “negative” and stopped. Such criteria
normally incorporate also Mutagens (substances able to
modify the DNA thus increasing the risk of cancer) and
Reprotoxic (substances causing abnormal prenatal
development resulting in birth defects).

2.4 Lowest Concentration of Interest (LCI)

The LCI (Lowest Concentration of Interest) approach is
currently the most feasible strategy to esthablish
reference values refferring to the potential health effects
of individual compounds emitted from raw materials
and finished products.

The harmonisation process of LCI values has
recently started in Europe (EU-LCI project led by the
European Commission’s Joint Research Centre on
behalf of the Directorate General for Health &
Consumer (DG SANCO) [2].

The definition of the LCI limits is based on different
criteria such as, for example, the use of the workplaces
exposure limits divided by safety indexes (e.g. 100 for
common substances and 1000 for the toxic ones).

LCI’s are limits for the single substances but, as in
the case of the German law, also the sum of all the
concentrations of the substances with a defined LCI has
to be considered (e.g. >, (Ci/LCIi < 1 where Ci is the
concentration of each singe substance).

Criteria are also set for substances for which LCI
values are not already established. For example, the
German specification prescribes a limit of 0.1 mg/m? for
the sum of all these VOCs.

2.5 Total volatile organic compounds (TVOC)

The sum of all VOC'’s, indicated as Total VOC (TVOC)
is normally combined with the limitation of CMR
(Carcinogenic, Mutagenic or Reprotoxic) substances
and with the LCI concept. This general limit considers
the potential “combination” effect of the presence of
more substances in indoor air and their cumulative
effect on the comfort of the people.

2.6 Odour

The indoor air consists of Nitrogen, Oxygen and many
other substances in small quantities. As reported before,
for many of them there is only limited data on their
related health impact. The situation is further
complicated by their possible interactions and it is
consequently obvious that the current measurement
methods can only reveal a part of the whole problem.

Moreover, humans are very sensitive to odours and
our sensory system can detect them as pleasant (e.g.
food) or bad. In this second case, odours can be
frequently considered as warnings for health hazards.

The chemical characterisation of emissions is not
always a good predictor of sensory effects [2].
Therefore, for the evaluation of the healthy and comfort
of indoor environments, it is important to complement
the chemical assessment with sensory evaluation.
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The draft standard ISO/FDIS 16000-28 on the
determination of odour emissions from building
products using test chambers is expected to be published
soon. It includes both intensity measurement and
acceptability evaluations for odours.

3. STANDARDISATION LEGISLATION AND
VOLUNTARY CERTIFICATIONS

3.1 European Union

The Construction Product Regulation (EU 2011/305)
since Ist July 2013 defines the essential requirements
for construction materials [6]. This Regulation replaces
the directive 89/106/EEC. Among the seven
requirements number three, already present in the old
directive, is dedicated to: hygiene, health and
environment. Then the regulation prescribes that any
construction work shall not be harmful to the health of
occupants, meaning that no dangerous particles or gases
shall be emitted in the air.

The purpose of this regulation is to harmonize the
technical and healthy description of products including
also indoor emissions thus facilitating their marketing in
the EU area. The goal is that the CE label applied on
building materials and products will contain
performance classes that cover all national regulations
in Europe. Then each EU member state can specify
which performance classes a product shall fulfil for
being accepted on that national market. For indoor
emissions and other types of releases, CEN has
established a technical committee (TC 351) to undertake
the work of developing the harmonised standards. A
specific working group (WG 2) is dealing with indoor
air. At the moment, WG2 has produced a test method
(CEN/TS 16516) for indoor emissions based on the ISO
16000 series of standards concerning determination of
emissions of VOCs from building products.

3.2 Germany

The German regulation on volatile substances emission
from building materials has its origin in the European
Directive 89/106/EEC for CE marking of construction
products recently replaced by the Regulation 305/2011. As
written above, the directive established that any construc—
tion product shall not be harmful to the occupants of a
building with specific reference to substances potentially
emitted in indoor air. As both EU documents do not detail
this requirement with respect to emission limits, Germany
decided to establish a special task force set up by
government authorities that deal with H&S. This working
group, called AgBB, has consequently defined a
regulation, which sets test methods, limits and procedure of
control for VOC emissions from building materials.

The consequence is that building materials (e.g.
flooring) marketed in Germany, besides the CE mark,
must be further approved by the DIBt (a technical body
that deals with the German Federal Building) to be
installed in German buildings.

The process of obtaining approval is called
Allgemeine Bauaufsichtliche Zulassung (ABZ) and
consists of two steps.
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The manufacturer must initially provide to DiBt all
the technical data about the product including the
complete chemical composition of the coating used.

The chemical composition is needed for the
identification of the product excluding the presence of
dangerous substances. If dangerous substances are
present (e.g. carcinogens) the request is rejected.

Is the first step is passed, the process can proceed
with an inspection to the production site followed by a
test of VOC emission according to the standard EN ISO
16000-9.

Tests and inspections are conducted by an
organization officially recognized and authorized by
DIBt. If the two steps are all successful, products can be
marked with a "U", which in German means
"Ubereinstimmung" 'compliance'.

The surveillance of the product is maintained during
the following years.

The emissions of the sample is analysed within the
test chamber (EN ISO 16000-9), after 3 days, and after 28
days. The requirements to be met are those of table 1.

Table 1. The German limits on VOC emissions

The second point has been transposed into French
regulation by an Order of April 30", 2009 relating to the
conditions of use of building and decoration products
containing CMR (Carcinogenic, Mutagenic or
Reprotoxic) compounds category 1 and 2 and an Order
of May 28", 2009 modifying the Order of April 30",
2009. Those orders state that building and decoration
products can be placed on the market if their emissions
of CMR compounds are lower than 1 pg/m’ after 28
days according to ISO 16000 standards. CMR
compounds concerned by these regulations are
trichloroethylene, benzene, dibutyl phthalate and bis (2-
ethylhexyl) phthalate.

The ISO 16000-9 test shall be carried out by a
laboratory accreditated according to EN ISO 17025.

Table 2. The French limits on VOC emissions

Substance Limit

Carcinogenic compounds (3 days) 10 pg/m’
Sum of all VOCs (3 days) 10 mg/ m’
Carcinogenic compounds (28 days) 1 pg/m?
Sum of all VOCs (28 days) 1 mg/ m®
Ri = G/LCI; * 1

Y Ri 1
Sum of all VOC without LCI 0.1 mg/ m®

Substance ClassC  ClassB  Class A Class A+
(ug/m’)  (ug/m’)  (pg/m’) (ug/m’)
Formaldehyde > 120 <120 <60 <10
Acetaldehyde > 400 <400 <300 <200
Toluene > 600 <600 <450 <300
Tetrachloroethylene| > 500 <500 <350 < 150
Xylene > 400 <400 <300 <200

Trimethyl benzene | >2000 <2000 <1500 <1000
Dichloro benzene > 120 <120 <90 <60

(*) The list of LCI is reported in the AGBB protocol
3.3 France

In 2007, the French Government launched a concerted
action (so-called Le Grenelle Environnement) for the
identification and improvement of key issues regarding
environment and health. Le Grenelle Environnement
(2007) defined very ambitious objectives for the
building sector in terms of energy saving. Such
programme involves also the definition of a mandatory
labelling for VOC emissions from building products
including the ban of carcinogenic, mutagenic and toxic
for reproduction substances category 1 and 2 (according
to 67/548/CEE directive classification).

Such objective has been transposed into French
regulation by Decree n° 2011-321 (March 23", 2011)
relating to the labelling of construction products,
floorings, wall coverings, paints and varnishes regarding
their volatile pollutant emissions.

The above mentioned Decree states that products
may only be made available on the market (after the
Ist January 2012) if they are accompanied by a label
indicating their emission classes of volatile
compounds.

The Order of April 19‘h, 2011 defines the list of
volatile compounds to be considered (10 individual
substances and the sum of total VOCs (TVOC), four
emissions classes ranging from A+ (very low emissions)
to C (high emissions), the format of the label to be
placed on the product or on its packaging and the
methods for the characterisation of emissions for control
purposes.
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Ethyl benzene >1500 <1500 <1000 <750
Butoxy ethanol >2000 <2000 <1500 <1000
Styrene > 500 <500 <350 <250
COVT >2000 <2000 <1500 <1000
3.4 Belgium

Belgium has also published in 2014 a National
regulation for the indoor emission of covered
construction products (covers floorings, floor coverings,
floor coatings, underlays, flooring installation products
adhesives, finishing, coatings).

Products consisting of 100% natural stone, ceramic,
glass, or steel represent exemptions.

VOC emissions shall be assessed by a laboratory
accredited according to EN ISO 17025. The method
prescribed is the chamber test according to EN ISO
16000 until the method prepared by CEN/TC351 will be
published.

Limits are established for specific substances and for
the sum of total VOCs. Belgium has adopted also the
LCI criteria prescribing to temporary use the German
LCI values until the European will be published (JRC).

Table 3. The Belgian limits on VOC emissions

Substance Limit after 28 days (mg/m°)
Formaldehyde 0.1
Acetaldehyde 0.2
Toluene 0.3
TVOC 1
TSVOC 0.1
Carcinogen substances 0.001
R =3 (Ci/LCi) 1

3.5 Voluntary certifications and other prescriptions
Some voluntary labelling schemes have been developed

during the last 20 years. Some of them have been
developed by individual retailers (e.g. IKEA [7]) and
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industrial associations both for marketing purposes and
to set common development targets. Other schemes are
proposed by governative authorities or certification
bodies.

Labelling schemes have been particularly developed
in North Countries (e.g. Finland [8] and Denmark [9]).

Specific references for furniture can be found the
German Blaue Angel certification [10]. The regulation
RAL-UZ 38, which must be satisfied the get such
award, sets emission limit values as specified in the
following Table 4.

Table 4. The limits of RAL UZ38

Substance Limit (mg/m3)
Formaldehyde 0.05 ppm
Organic compounds with a boiling 600 pg/m’
point between 50 °C and 250 °C
Organic compounds with a boiling 100 pg/m®
point higher than 250 °C
CMR <1pg/m’

Other limits for VOC emissions are also present in
some international certifications schemes that apply to both
individual components and complete buildings as: Leed,
Greenguard, OSPAR and California Proposition 65.

The Italian CONSIP, a governative company which
activity is related to public procurement, has adopted
American test methods and limits (ANSI/BIFMA-M7.1)
as reward system for furniture.

Also the new Ecolabel schemes for furniture and
wooden floors contain some specifications for VOC
emissions.

4. ORIGIN OF INDOOR EMISSIONS IN THE WOOD
AND FURNITURE SECTOR

VOC emissions from furniture and construction
products mainly derive from the coating materials with
which they are finished [11].

Nevertheless other materials may contribute to this
effect first of all wood and its derivate. It is well known
that the various wood species contain different types of
organic extractives, some of which are characterized by
a certain volatility such as terpenes, certain acids and
aldehydes including the same formaldehyde. It is
interesting to note, in this regard, that the odour of some
softwoods, often considered pleasant, is due to the
emission of such natural substances.

Considering the substrate, it shall be mentioned that
the heating of wood at high temperature in the
production processes of wood based panels or in the
case of thermo treated wood [1], determines the
formation of volatile substances (e.g. acids, aldehydes)
as a consequence of the thermal degradation of some
wood components.

With reference to coating materials, it can be
summarized that the main factors associated to the final
indoor emission of the finished product are the
following:

- The amounts and types of solvents present, also as
thinners, in the specific coating systems adopted;

- The amounts applied;

- The procedures used for the drying phase: systems,
conditions (e.g. temperature, ventilation) and time.
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It has to remember that the emissions of solvents are
irreversible, thus tending to decrease progressively over
time as a function of the conditions in which the
material is located, even during storage or shipping.

4.1 Examples of VOC emissions from coated parquet

The following are some results of a specific research
programme carried out by CATAS [12] on different
parquet floorings directly sampled from the market and
coated with different coating systems. The goal of this
study was to get some information about the emissions
derived by the different type of coatings used.

Tests were carried out according the EN ISO 16000-
9 standard. Results are reported in the following Tables.

Table 5. Parquet coated with a solvent based coating
system (PU-1)

Concentration Concentration
VOC 3 3
72 hours (pg/m’) 28 days (ug/m’)
Toluene 12 9
Xylene 48 27
Ethyl benzene 5 4
Butoxy ethanol 16 14
n Butyl acetate 72 34
Methoxy propanol 40 o
acetate
Ethoxy  propanol 116 37
acetate
Di propylen glycol
27 6
mono propyl ether
Acetic acid 58 49
Others 19 5
Total 413 267

Table 6. Parquet coated with water based coatings (WB-1)

VOC Concentration3 Concentratior;
72 hours (ug/m”) 28 days (ug/m’)
Aldehydes 38 38
Terpenes 28 28
Acetic acid 265 265
Propandiol 66 66
Acetone 53 53
monomethy eher 309 309
Butoxy propanol 166 166
mono bury eher 28 28
mono methyl ether 28 28
pyrmolidone 231 231
N Ethyl pyrrolidone 11 11
Benzophenon 196 196
Others 42 42
Total 1.681 1.681
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Table 7. Parquet coated with oils (Oil-1)

vOC Concentration Concentration
72 hours (ug/m?®) 28 days (ug/m®)

Aldehydes 85 72
Carboxylic acids 812 725
Acetamide 37 22
Acetone 41 32
Toluene 5 3

Others 7 4

Total 987 858

Table 8. Parquet coated with radiation curing coatings (UV-1)

vocC Concentration Concentration
72 hours (ug/m’) 28 days (ug/m’)

Aldehydes 32 11

Acetic acid 84 57

Methyl acetate 37 10

Ethyl acetate 12 5

Toluene 17 8

Benzophenone 3 2

Benzaldehyde 2

Di methyl hydroxy

acetophenone 7 2

Aromatic

hydrocarbons 27 13

Others 15 7

Total 220 117

Table 9. Parquet coated with radiation curing coatings (UV-2)

VOC Concentration3 Concentratiot;
72 hours (ug/m”) 28 days (ug/m’)

Aldehydes 2 2
Acetic acid 99 70
i-Propanol 157 71
DPGDA 42 13
HDDA 1.120 HDDA
Benzophenone 21 13
Benzaldehyde 8 2
Di-methyl-hydroxy 40 20
acetophenone
Hydroxy-cyclohexyl 63 23
phenyl ketone
Others 88 34
Total 1.640 842

(*) Limit derived from the official German list of LCI
4.2 Data processing

The data reported above reveal considerable evidences
of the subject of indoor emissions which can be
summarized in the following points:

- New construction material can emit considerable
amounts of organic volatile substance especially
immediately after their installation.

The levels of VOC emissions derived from the data
reported above are generally below the limits (see in
particular the German and French laws) but close to
them in many cases.

From the qualitative point of view the substances
emitted are generally those normally used as
solvents in the coating systems typically used:
esters, ketones, alcohols, aliphatic hydrocarbons, and
aromatic hydrocarbons. Glycol ethers, which are
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slow evaporating solvents, are mainly present in
water-based coatings. In the case of radiation curing
coatings (see tables 7 and 8) it can be noted the
emission of acrylic monomers or of substances such
as benzaldehyde and methyl benzoate resulting from
chemical reactions involving some special additives
called photo initiators

- A high content of solvents in the liquid coating
material is not directly related to a high emission of
VOC from the finished product.

- The indoor emissions depend on the VOC present in
the liquid coating but the chemical nature is
fundamental

- The “natural” treatments are not free from indoor
emissions

- The selection of the coating system is important but
application rate and drying are also fundamental.
Table 9, in particular, reveals a high emission of an
acrylic monomer probably due to a deficiency in the
UV curing system.

5. CONCLUSIONS AND POSSIBLE DEPLOYMENTS

The increasing sensitivity towards indoor emissions is
producing a consistent development of laws, standards
and voluntary certifications. Such documents are very
often characterized by a different approach especially
related to the threshold limits.

This situation has been described in the current
paper together with some indications of the sources of
such emission and indications about their possible
control during the production phases.

Notwithstanding the evidence of the complexity of
this subject, this paper has reported some of the major
reference milestones in order to represent a useful tool
for all the market of wood and furniture products.

This aspect of strict VOC emission control assumes
an additional relevance considering how new wooden
based materials are facing out on the market thanks to
their superior properties, offered by unfamiliar chemical
compositions and unconventional treatments [13-15].
Regulations, certification and tests have to be developed
in accordance with these changes in prospective and
offering the highest attention for safety characterizing
the modern manufacturing [16].
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EMHUCHJE UCITAP/JBUBUX OPTAHCKHUX
JEAJUIBEBA U3 TPBEHUX ITPOU3BOJA U
HAMEMITAJA: IPETJIEJI 3AKOHOJABCTBA,
HOPMATHUBA U MEPA 3ALITUTE 3A
PA3JIMMUTE MATEPUJAJIE

®. bysnan, K. ®paraca

Ha 3apaBme u 0e30emHOCT Jpyau Yy YHYTpAIIEBHUM
npocTopyjamMa yTH4e HE caM0 KJIMMa M OHOJIOLIKH
areHcu (OakTtepuje, BUpycH), Beh u moryhe npucycrso
3arahuBava Ba3zmyxa. 3arahuBaunm Mory jga fonase H3
MHOTHX M3BOpa, Kao IITO Cy IUM LUTapera, KaMHUHa,
mpurpeMa xpane, caodpahaja, utn. Yak n Hamemtaj u
rpaljeBUHCKH MaTepHjald  KOjU Cce KOpUCTEe ¥
KOHCTpyKIHjama (TT010BH, I1a)OHH, 3UA0BH, UTH) MOTY
Ja EMHTYjy Marepuje INTEeTHEe II0 3/ApaBibe. TakBe
eMICHje YTTIaBHOM IIPOM3WIIa3e M3 IpeMasza KOju ce
IpUMEkYjy Ha MOBPIIMHAMA TOTOBUX INPOU3BOJA, TIa
CaMHM THUM ITOCeOHY MaXkKiky Tpeda MOCBETHTH U3PATH U
yIOTPeOH TaKBHX MTPOU3BO/IA.

OBaj pan mpeAcTaB/ba Iperjie] 3aKOHOAABHUX U
HOPMAaTHBHHUX CLEHapHja YHYTpalllbUX eMHCHja ca
JOKa3uMa O HEKMM MNOJalMa M3 IapKeTHHX IpeMasa
pa3MUMTHX MaTepujaja Koju ce KOpHCTe 3a obnarama.
Pax, xao u rope HaBeNeHM KOHIIENTH, NPEACTABIbA]Y
pedepeHTHy Tauky 3a CBE OIEpaTepe y CEKTOpYy C
003MpOM Ha MHOBATHBHY NPHUPOAY U jaK yTHIA] KOjH
eMICHja UCTIapJPUBUX OPTaHCKHUX jeNUI-eHha TPEHYTHO
uMa y 0Boj obmacTu.
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