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Many municipalities in Sweden have requested information 
and advice, as have manufacturers, representatives from football, and the general public. The 
Swedish Chemicals Inspectorate (KemI) has consequently prepared this report in order to discuss 
the properties and use of synthetic turf from a chemical perspective. 
This report provides a comprehensive survey and an assessment based on current knowledge. It is 
based to a large extent on results of investigations and assessments that have recently been carried 
out in Norway. Information has also been obtained from companies that deliver and install 
synthetic turf surfaces, the Swedish Football Association, sports administrations, environmental 
administrations, representatives from the recycling industry, and from the Swedish Standards 
Institute (SIS). KemI has also been in contact with the Swedish Work Environment Authority, the 
Swedish Environmental Protection Agency, and the Norwegian Pollution Control Authority 
(SFT). 
Suppliers, representatives from football and authorities exchanged experiences concerning 
synthetic turf at a meeting held at KemI on 18 January 2005. 
The scope of the report is limited to synthetic turf that contains granulate from recycled tyres used 
for football pitches. Synthetic turf that contains other material, such as new rubber, thermoplastics 
and rubber-coated sand, have not been assessed. Other uses of recycled tyres, such as their use in 
playgrounds, for horse-riding surfaces and other sporting activities, have also not been assessed. 
 
 
KemI’s Recommendations 
Synthetic turf that contains substances of very high concern should not be used 
when laying new surfaces 
Material that contains substances of very high concern should not be used, as specified by the 
environmental objectives of the Swedish parliament. This means that granulate formed from 
recycled rubber should not be used when laying new surfaces of synthetic turf. 
New solutions must be developed and requested – the responsibility of 
companies 
It is the responsibility of companies to ensure that synthetic turf is safe for people and the 
environment. Swedish companies should place demands on their suppliers and they should 
provide 
the drive required to develop better alternatives. The sports administrations in the municipalities 
and others who are involved when new surfaces are to be laid should request information about 
the 
contents of chemicals, and they should pose demands during the purchasing process and during 
installation such that substances of very high concern are not released into the environment. It is 
important that the recycled rubber in synthetic turf is replaced by material that truly is better from 
the point of view of health and the environment. 
Existing synthetic turf surfaces may remain in place 
The rubber from recycled tyres that is present in newly laid synthetic turf surfaces need not be 
immediately replaced, since the current health and environmental risks are assessed as being 
small. 



In the long term, however, the rubber should be replaced by alternatives. Material that contains 
less 
hazardous substances should be used when it is necessary to add new rubber. Furthermore, the 
recycled rubber should be replaced when it displays signs of break-down and the formation of 
smaller particles. 
 
Recycling Tyres 
It is often a good strategy to recycle material from worn-out products for reasons of energy 
economy and the efficient use of resources. This recycling, however, may conflict with attempts 
to minimise the risk of using chemicals. 
 
Tyres contain substances of very high concern 
 
Tyres contain several substances that are substances of very high concern. These substances may 
persist in the environment, they may be bioaccumulative, carcinogenic, reprotoxic, or mutagenic. 
This is true of, for example, polycyclic aromatic hydrocarbons (PAHs), phthalates and certain 
metals. These substances should not be released into the environment and thus waste tyres should 
not be used for synthetic turf surfaces. The environmental objectives set down by the Swedish 
parliament state that substances of very high concern should be phased out from newly produced 
articles. 
 
More knowledge is needed 
Certain investigations and assessments have been carried out in order to illuminate the risks of 
using synthetic turf, but there remain major gaps in our knowledge. This is particularly true with 
respect to the extent to which the hazardous substances are released from the rubber, and the 
subsequent exposure to these substances of people and the environment. The responsibility for 
investigating and assessing the health and environmental risks lies with the companies that 
manufacture and supply synthetic turf. These companies should seek more knowledge and they 
should spread this knowledge as long as rubber from recycled tyres remains in synthetic turf 
surfaces. It is also appropriate that water quality in association with synthetic turf surfaces should 
be followed up and analysed. 
 
 
Recycling and Swedish Environmental Objectives 
Economic use of resources is a fundamental principle of a sustainable environment, and the re-
use 
of material is consistent with this objective. It is, however, an important precondition that 
recycling 
is not made more difficult by chemical substances, and that the recycling does not counteract 
other 
environmental objectives. Vehicle tyres contain several substances of very high concern, and thus 
recycling of such products for use in synthetic turf may conflict with the Swedish environmental 
objective: A Non-Toxic Environment. 
The Swedish parliament has laid down 16 environmental objectives, one of which is the 
achievement of a non-toxic environment. These objectives have been supplemented with three 
strategies, developed to achieve the objectives. One of these strategies is the strategy to achieve 
non-toxic cycles that require few resources. 
The interim target 3 for a non-toxic environment states that newly produced articles are to be free 
from substances of very high concern, as far as is possible. Substances of very high concern 
include 



substances that: 
•	  are persistent or are bioaccumulative 
•	  are carcinogenic 
•	  are mutagenic or reprotoxic 
•	  disturb hormonal balance 
•	  are severely allergenic 
•	  are mercury, cadmium or lead. 
Existing articles that contain substances with the properties above or mercury, cadmium or lead, 
are 
to be handled in such a manner that the substances are not released into the environment. 
Interim target 4 for a non-toxic environment states that the health and environmental risks 
associated with the use of chemical substances (not covered by interim target 3) are to be reduced 
continuously. The occurrence and use of chemical substances that impede the recycling of 
materials is to decrease during the same period. 
The strategy to achieve non-toxic cycles that require few resources states that policies within, 
mainly, waste management, chemical management and product management, must be co-
ordinated such that measures are taken from a comprehensive perspective taking into account the 
effect that materials and substances have on the environment during their complete lifecycle  
 
 
 
More information can be found at: www.kemi.se / A Non-Toxic Environment / Giftfri miljö. 
 
 
 
Synthetic Turf Products 
Several suppliers of synthetic turf operate in Sweden. The website of the Swedish Football 
Association lists the Swedish suppliers and the synthetic turfs that have been approved for 
football 
use according to UEFA. 
This information can be found at: www.svenskfotboll.se. 
Several different types of synthetic turf are available, but the principle is usually the same. The 
turfs comprise plastic fibres of polyethene, polypropylene or nylon, which are attached to a 
plastic 
web of polypropylene or polyester. Sand and rubber granulate is filled between the fibres. The 
sand 
provides weight and holds the plastic web in place, while the rubber provides elasticness. 
The thickness of the rubber layer differs between turfs, but is usually approximately three cm. A 
rubber pad is sometimes placed under the synthetic turf, in which case the layer of rubber 
granulate 
does not have to be so thick. The principle source of rubber granulate is recycled tyres that are 
imported from the European recycling industry. Granulate of newly manufactured rubber (EPDM 
rubber), however, may be used. Newly manufactured rubber granulate is considerably more 
expensive, and this means that most purchasers choose recycled rubber. 
New filling material is being developed, and some alternatives are currently available, including 
rubber-covered sand and granulates of thermoplastics. 
The lifetime of synthetic turf depends on how and how much it is used. The new type of synthetic 
turf using rubber has not been commercially available very long and thus few pitches have 
become 
worn out. This means that there is little information about how the properties of synthetic turf 



change with time. 
Synthetic turf is not totally maintenance-free. It must be washed and brushed, and new rubber 
must be added if the turf is to perform well. 
 
Substances in Tyres 
BLIC (Bureau de Liaison des Industries du Caoutchouc) listed the average contents of a used 
European tyre in 2001 and found that it contained 63 substances. Forty percent of the tyre is 
rubber: 
approximately half of the rubber is natural rubber, while the other half is synthetic rubber. Natural 
rubber is obtained from the rubber tree, Hevea brasiliensis. Synthetic rubber is principally of the 
type SBR (styrene-butadiene rubber), which is very similar to natural rubber. 
Other substances that are used in relatively large amounts in tyres are carbon black (a reinforcing 
agent), aromatic oils (plasticizers), sulphur (vulcanising agent), zinc oxide (activators). Several 
metals are also used. 
 
 
Rubber/Latex 
Rubber material is produced from rubber with different additives. Rubber comprises elastic 
polymers that are either obtained directly from plants (natural rubber) or manufactured from 
petroleum (synthetic rubber). Natural rubber is produced from sap (latex) that is tapped from 
certain trees. The actual polymer in natural rubber is sometimes called “latex” and it may have 
allergenic properties, since it contains traces of the plant proteins. There are many different types 
of 
synthetic rubber based on different starting materials, and this allows the desired properties to be 
obtained. The most common types of synthetic rubber are styrene-butadiene rubber (SBR) and 
ethene-propylene rubber (EPDM). Vulcanising agents and accelerators are used during the 
manufacture. Fillers, plasticisers and antioxidants are added in order to improve the technical 
properties of the rubber. 
Aromatic Oils and PAHs 
High aromatic oils include polycyclic aromatic hydrocarbons (PAHs). This is a large group of 
substances, many of which are harmful for health and the environment. Most of the PAHs in the 
oil 
are persistent, bioaccumulative and carcinogenic. These are substances that the environmental 
objective A Non-Toxic Environment states must be phased out. 
Sweden has been working actively within the EU to prohibit high aromatic oils in tyres. The EU 
decided in the summer of 2005 to introduce limits for the concentrations of PAHs in newly 
manufactured tyres. The new regulations will come into force in 2010. This will in the long term 
lead to lower levels of PAHs in the rubber from recycled tyres. 
 
Table 1: Some important properties of the PAHs that are components of HA oils. The table has 
been reproduced from KemI Report 3/03, “HA-oljor i bildäck” (“HA Oils in Vehicle Tyres”). 
Substance Persistent Bioaccumulative Carcinogenic2 

(category 2) 
Anthanthrene (+) 
Benz(a)anthracene + + + 
Benz(a)pyrene + + + 
Benzo(b)fluoranthene + + + 
Benzo(e)pyrene + ? 
Benzo(g,h,i)perylene + + - 
Chrysene + + (+) 
Dibenz(a,h)anthracene + + (+) 



Fluoranthene + + ? 
Indeno 
(1,2,3-c,d)pyrene 
+ + (+) 
Pyrene + + ? 
The criteria for persistency and bioaccumulation are derived from TGD3. 
+ = persistent, bioaccumulative or classified as carcinogenic in category 2 in the classification list used 
throughout the EU (KIFS 2001:3). 
(+) = has caused cancer in experimental animals, but has not been classified as carcinogenic. 
? = there are too few studies available to determine whether the substance is carcinogenic. 
- =.negative result. 
No symbol = no studies are available. 
PAHs are spread in society not only in tyres but also through vehicle exhaust, wear on road 
surfaces, and the burning of wood. They are also spread when creosote is used and in the form of 
tobacco smoke. 
More information is available in KemI Report 3/03 “HA-oljor i bildäck – förutsättningar för ett 
nationellt förbud”, (“HA Oils in Vehicle Tyres – Prospects for a National Ban”), 2003. 
Phthalates 
Phthalates are esters produced from phthalic acid (an aromatic dicarboxyl acid) and various 
alcohols. They are used as solvents and plasticisers in plastics, where they function by inserting 
themselves between the polymer molecules. Phthalates are not chemically bound to the rubber 
polymers, and they can leach from the material. 
Certain phthalates are suspected of affecting human reproductive health, i.e. they are reprotoxic. 
Diethylhexyl phthalate (DEHP), dibutyl phthalate (DBP) and butylbenzyl phthalate (BBP) have 
been classified as reprotoxic. These substances are to be phased out, according to the 
environmental objective A Non-Toxic Environment. 
Phenols 
The phenols that are used as additives for rubber and other polymers include various alkyl 
phenols 
(such as tert-butyl phenol). The alkyl phenols act as antioxidants. They protect the material from 
break-down through reaction between the polymers and the oxygen in air. The alkyl phenols are 
not chemically bound to the rubber polymer and can thus leach from the material. 
2 Source IPCS, 1998. 
3 Technical Guidance Document within the programme for existing substances within the EU. 
 
These substances are persistent and bioaccumulative, and they can give long-term effects on the 
environment. They have been given priority in the task of reducing risk according to the 
environmental objective. 
Metals 
Zinc 
Zinc is the metal that is present at highest levels in synthetic turf, and it is therefore expected that 
this metal will be the one that is spread to the environment in greatest amounts. Zinc is essential 
for 
living organisms, and it is therefore actively absorbed, but it becomes harmful at high levels. The 
solubility of zinc depends heavily on the pH. It is most commonly present as free zinc ions in acid 
solution. 
Lead 
Lead affects reproductive health, and can damage the nervous system and lead to poor cognitive 
development, among other effects. Foetuses and young children are particularly susceptible. The 
uses of lead include batteries, PVC, electronic circuits, ammunition, fishing weights and balance 



weights. The environmental objective A Non-Toxic Environment has stipulated that the use of 
lead 
is to be phased out by 2010. 
Copper 
Copper is essential for living organisms as zinc is, and copper is therefore also actively absorbed. 
Copper is also harmful at high levels. The solubility of copper depends heavily on the pH. 
Chromium 
Several different forms of chromium exist. It is used in steel alloys, in paint, wood treatment 
agents, surface treatment of metals, and in corrosion protection agents. Hexavalent chromium is 
chemically highly active and has a high oxidation potential. It is carcinogenic and mutagenic. The 
use of hexavalent chromium in electronic components will be prohibited after 1 July 2006, and its 
use in vehicles will be prohibited after 1 July 2007. The environmental objective A Non-Toxic 
Environment has stipulated that the use of hexavalent chromium is to be phased out by 2010. 
Cadmium 
Cadmium is toxic to humans, other animals, and plants, and it is readily absorbed by plants. The 
substance is stored in the human body (in the kidneys and liver) and may contribute to poor liver 
and kidney function, and osteoporosis. The main use of cadmium is in batteries. Its use in 
pigment, 
stabilisers and surface treatment agents is prohibited in Sweden. The environmental objective A 
Non-Toxic Environment has stipulated that the use of cadmium is to be phased out by 2010. 
 
Reports and Assessments 
Summaries of several reports and assessments of synthetic turf are given below. These 
assessments 
have been carried out at the Luleå University of Technology, IVL The Swedish Environmental 
Research Institute and at various research institutions in Norway. 
Several measurements and assessments of synthetic turf have been carried out in Norway in the 
period 2004 - 2005. The Norwegian Pollution Control Authority (SFT) stated its opinion of the 
risks associated with synthetic turf at the end of January 2006. The overall assessment is that 
simply being on synthetic turf made with rubber granulate from recycled tyres does not constitute 
a 
13 
health risk, but that there are uncertainties with respect to the risk of developing asthma and 
allergies of the air passages caused by latex allergens in indoor facilities. The authority believes 
that leaching of substances from granulate from recycled tyres may involve a risk for the local 
environment. SFT recommends that granulate from recycled tyres is not used when laying new 
synthetic turf surfaces. It is not, however, necessary to remove granulate from surfaces that have 
been laid. More information is available at: www.sft.no. 
 
Technical and Environmental Properties of Tyre Shreds Focusing on Ground 
Engineering Application (Tommy Edeskär, Luleå University of Technology, 2004) 
This report summarises knowledge concerning the use of recycled tyres in ground engineering 
applications. It deals with shredded tyres where the shred size is 5-30 cm and it deals primarily 
with the ground engineering properties. The report does deal with the chemical composition to a 
certain extent, and with the leaching of substances to drainage water and the effect on the 
environment. The author concludes that shredded tyres contain substances that have the potential 
for pollution, primarily PAHs, phenols and zinc. 
Leaching of most of the substances is low at neutral pH. At alkali pH, in contrast, leaching of 
organic compounds, zinc, copper and lead, is expected. 
Table 2 below shows the concentrations of a number of substances in the rubber granulate, while 



Table 5 shows the concentrations in run-off water. 
The report recommends that the use of shredded rubber is limited to non-sensitive regions until 
more knowledge of the environmental effects is available. 
 
Potential Health and Environmental Effects Associated with Synthetic Turf 
Systems (Byggforsk - SINTEF Building and Infrastructure, 2004) 
 
Tests have been carried out using granulate from recycled rubber (using two different particle 
sizes), newly manufactured rubber granulate (EPDM), and synthetic grass fibres. Rubber and 
fibres 
have been analysed, and the run-off water from rubber and fibres. A degassing test of the rubber 
granulate has also been carried out. 
Table 2 shows the concentrations of a number of substances in the rubber granulate, while Table 
5 
shows the concentrations in run-off water. 
The levels of PAHs and of zinc in the recycled rubber exceed SFT’s “guideline values for 
extended 
use in highly sensitive areas”. The granulate from recycled rubber emitted gaseous alkylated 
benzenes. Newly manufactured EPDM rubber contains lower levels of hazardous substances than 
recycled rubber, except for chromium and zinc. This rubber emits lower amounts of volatile 
organic pollutants. The fibres of synthetic grass contain a significant amount of zinc, and leaching 
from these fibres is also significant. The fibres constitute such a small part of the total mass that 
this is not considered to be a problem. 
Byggforsk suggests that an extended assessment of environmental risks is carried out. 
 
 
Air Pollutants – Occupational Exposure 
Legislation governing the workplace environment states limiting values for the levels in air of a 
number of substances in “Föreskrifter om hygieniska gränsvärden och åtgärder mot 
luftföroreningar (AFS 2005:17)” (“Occupational Exposure Limit Values and Measures against 
Air 
Contaminants”). These limits are valid for occupational exposure and are valid for the exposure 
of 
adults for one working day. Children and young people are often more sensitive to the effects of 
chemicals than adults, and this must be taken into consideration with regard to synthetic turf. 
Furthermore, physical activity levels are higher when playing football than they are during 
occupational work. This should also be taken into consideration when comparing the air quality 
of 
halls containing synthetic turf with the limiting values for occupational exposure. 
The hygienic limiting value for lead is 0.1 mg/m3 (total dust) and the value for PAHs (measured 
as 
benzoapyrene) is 0.002 mg/m3. 
 
 
 
 
 
 
 



Qualifiers on Studies 
 
The health risks are not connected only with air pollution caused by synthetic turf, and exposure 
may take place by other mechanisms. Examples are the attachment of rubber particles to clothing 
which is subsequently placed in contact with the skin, and the accidental swallowing of rubber 
granulate by players or small children. Exposure by such mechanisms has been poorly studied, 
and 
there is no information available about the risk of allergic reactions. These aspects should be 
studied in order to obtain a comprehensive assessment of health risks. 
 
 
Conclusions 
Recycling Tyres 
It is often a good strategy to recycle material from worn-out products for reasons of energy 
economy and the efficient use of resources. This recycling, however, may conflict with attempts 
to 
minimise the risk of using chemicals. It is important before the new use of the material is started 
to 
determine whether it will lead to people or the environment being exposed to hazardous 
chemicals. 
A recycling perspective and a consciousness of chemical aspects should be included at the 
production stage, in order to be able to manage recycled material to a greater degree and in a safe 
manner. 
Tyres contain substances of very high concern 
Tyres contain several substances that are substances of very high concern. These substances may 
persist in the environment, they may be bioaccumulative, carcinogenic, reprotoxic, or mutagenic. 
This is true of, for example, polycyclic aromatic hydrocarbons (PAHs), phthalates and certain 
metals. These substances should not be released into the environment and thus waste tyres should 
not be used for synthetic turf surfaces. The environmental objectives set down by the Swedish 
parliament state that substances of very high concern should be phased out from newly produced 
articles. 
Work is currently under way to reduce the levels of hazardous substances in tyres. The levels of 
PAHs will be regulated within the EU with effect from 2010. This means that the levels of 
substances of very high concern in tyres will, in time, decrease. It will, however, take time before 
PAHs disappear completely from rubber, and tyres contain more substances than just PAHs that 
have hazardous properties. It is important for this reason that the future recycling processes take 
place in a controlled and safe manner in order to avoid the spread and distribution of substances 
of 
very high concern. 
Synthetic turf contains substances of very high concern, but this does not necessarily mean that it 
is 
a direct risk for human health and the environment. The direct risk depends on the extent to which 
humans and the environment are exposed to the hazardous substances. 
 
 
 
 

 
Environmental Risks and Health Risks 



The use of tyres in synthetic turf surfaces means that both humans and the environment will be 
exposed to recycled tyres in an uncontrolled manner that may lead to risks. It can be expected that 
the hazardous substances in the tyres are more readily released and spread when the tyres have 
been shredded to give a granulate with small granules than is the case when the use involves 
larger 
pieces of tyre in other contexts. 
There is a local environmental risk 
Current knowledge allows the conclusion to be drawn that synthetic turf that contains rubber from 
recycled tyres may give rise to local environmental risks. Investigations have shown that zinc and 
phenols can leach from the rubber granulate, and these substances can affect aquatic and 
sedimentdwelling 
organisms, if they reach neighbouring water courses. The total amount of these substances 
that leaches from synthetic turf is small, however, and thus any effect on the environment that 
they 
have is expected to be local. Other sources may also contribute to increased levels of these 
substances in water courses. 
The health risks for players are probably low 
Measurement of indoor air and exposure calculations have shown that there is probably a small 
health risk associated with simply being on or playing on synthetic turf surfaces that use rubber 
from recycled tyres. The exposure levels and any allergic reactions, however, have been poorly 
studied. Exposure to these substances from other sources, such as car exhaust, must also be taken 
into consideration to achieve a total assessment of health risks. 
KemI’s Recommendations 
Do not select synthetic turf that contains substances of very high concern when 
laying new surfaces 
Material that contains substances of very high concern should not be used, as specified by the 
environmental objectives of the Swedish parliament. This means that granulate formed from 
recycled rubber should not be used when laying new surfaces of synthetic turf. 
The Norwegian authorities have issued a similar recommendation. The Netherlands has also 
suggested that a similar requirement is included in the EU standard “Surfaces for sport areas – 
Synthetic turf surfaces primarily designed for outdoor use”. 
New solutions must be developed and requested –the responsibility of 
companies 
It is important that the recycled rubber in synthetic turf is replaced by material that truly is better 
from the point of view of health and the environment. It is the responsibility of companies to 
ensure 
that the products that are delivered are safe for people and the environment. The contents of new 
materials should be known and they should preferably have been assessed from the point of view 
of 
a total lifecycle effect on the environment. This means that companies must have expert 
knowledge 
about their products. Swedish companies should place demands on their suppliers and they should 
provide the drive required to develop better alternatives. 
The sports administrations in the municipalities and others who are involved when new surfaces 
are 
to be laid should request information about the contents of chemicals, and they should pose 
demands during the purchasing process and during installation such that substances of very high 
concern are not released into the environment. 

 
 



More knowledge is needed 
It is difficult to assess the magnitude of the risk posed for human health and the environment by 
the 
use of synthetic turf using recycled rubber. The risk depends on the extent to which the hazardous 
substances are released from the rubber, and the subsequent exposure to these substances of 
people 
and the environment. Certain investigations and assessments have been carried out in order to 
illuminate the risks of using synthetic turf, but there remain major gaps in our knowledge. The 
responsibility for investigating and assessing the health and environmental risks lies with the 
companies that manufacture and supply synthetic turf. These companies should seek more 
knowledge, and they should spread this knowledge, as long as rubber from recycled tyres remains 
in synthetic turf surfaces. It is also appropriate that water quality in association with synthetic turf 
surfaces should be followed up and analysed. 

 
 
 
 
 

End of Swedish Study  
 
Other Reports of Interest 
 
 
Fire Issues 
Environmental Law Alliance 
Feb 11 1999 
 

2.2 MUTAGENICITY OF TIRE FIRE EMISSIONS 
 
"In a follow-up study to the 1989 Ryan report, Lemieux and DeMarini (1992) analyzed 
the air emissions data collected in the laboratory study to evaluate potential health 
impacts. An experimental technique called bioassay-directed fractionation combined with 
additional GC/MS analyses was used to evaluate quantity and potency of airborne 
mutagens from the PICs emitted during open tire burning. It was concluded that: "The 
mutagenic emission factor for open tire burning is the greatest of any other combustion 
emission studied previously. For example, it is 3-4 orders of magnitude greater than the 
mutagenic emission factors for the combustion of oil, coal, or wood in utility boilers" 
(Lemieux and DeMarini, 1992). A mutagen is defined as a substance that causes 
mutations. A mutation is a change in the genetic material in a body cell. These mutations 
can lead to birth defects, miscarriages, or cancer (ATSDR, 1990). 
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EPDM Rubber vs SBR Rubber 
 
 
 
Recycled Rubber Granules (often Tyre Re-grind) 
+ cheap, since recycled 
+ on first sight, environmentally positive due to recycling 
+ normally good physical properties 
- impurities like textile fuzzles, stones, metals 
- often very powdery 
- smell of Recycled Rubber 
- visual effect 
- relatively high heat absorption 
- many different sources of supply; not traceable; i.e. 
variation in  
quality from delivery to delivery possible 
- Washing out effect; often high heavy metal content of 
recycled 
Granules; heavy metals can be washed out and pollute 
ground 
water 
APT – Technical Seminar 
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• Coated Recycled Rubber Granules 
+ on first sight, environmentally positive due to recycling 
+ normally good physical properties 
+ in the first place no washing out since encapsulated by 
PUR 
How long does the colored coating last ? 



When coating destroyed same negative effects as uncoated 
Recycled 
Rubber Granules!! 
APT – Technical Seminar 
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Turf  
• Thermoplastic Granules 
+ generally new virgin material with formulation behind 
+ may be adopted to the customers requirements 
+ good physical properties can be achieved 
- relatively weak heat resistance (can be flowable at normal  
summer temperatures -> sticking together) 
- relatively weak UV- and weathering properties (needs 
stabilizers  
to improve)  
- if stabilized, very expensive 
- often uni-fraction; i.e. one size only (Granules just lay on 
top of 
Turf and do not stabilize the system) 
APT – Technical Seminar 
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• Colored EPDM Granules 
If one choses the right quality of EPDM Raw Rubber in the 
right 
quantity, manufactures in a proper manner under usage of 
the right 
curing aids, then colored EPDM Granules are the best choice 
for 
Artificial Turf Infill: 
+ virgin material; traceable supply with exact formulation 
behind 
+ environmentally friendly 



+ very good physical properties 
+ good UV- and weathering resistance 
+ no compareable high heat absorption as to Recycled 
Rubber 
+ no impurities as textiles, stones, metals 
+ powder free (less compaction) 
+ properties and color as well as sizes can be easily modified 
by  
amending formulation and/or production process 
+ Flame retardant grade possible 
- More expensive than Recycled Rubber 
APT – Technical Seminar 
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7. 
Key Summary 
 
 
Melos: Germany based worldwide leading producer of colored EPDM 
Granules 
• 
EPDM is a Synthetic Rubber 
• 
EPDM shows good UV- and Weathering resistance 
• 
Not the EPDM content, but the right EPDM Raw Rubber quality is 
relevant 
• 
Curing gives the typical Rubber properties like elasticity 
• 
EPDM Rubber mainly Sulfur cured (better physical properties) 
• 
Melos offers Granules for various applications 
Standard Granules, Infill Granules, Flame Retardant Granules, 90° Shore 
A Granules 
• 



EPDM Granules offer the best cost/performance ratio for Artificial Turf 
Infill 
APT – Technical Seminar 
The right EPDM Raw Rubber quality, the right formulation, the right 
production process 
• 



Flame Retardant – roughness childrens -rosebrands 
1.4	  HOW	  CAN	  POLYCYCLIC	  AROMATIC	  HYDROCARBONS	  ENTER	  AND	  LEAVE	  
MY	  BODY?	  
PAHs	  can	  enter	  your	  body	  through	  your	  lungs	  when	  you	  breathe	  air	  that	  contains	  
them	  
(usually	  stuck	  to	  particles	  or	  dust).	  Cigarette	  smoke,	  wood	  smoke,	  coal	  smoke,	  and	  
smoke	  
from	  many	  industrial	  sites	  may	  contain	  PAHs.	  People	  living	  near	  hazardous	  waste	  
sites	  can	  
also	  be	  exposed	  by	  breathing	  air	  containing	  PAHs.	  However,	  it	  is	  not	  known	  how	  
rapidly	  or	  
completely	  your	  lungs	  absorb	  PAHs.	  Drinking	  water	  and	  swallowing	  food,	  soil,	  or	  
dust	  
particles	  that	  contain	  PAHs	  are	  other	  routes	  for	  these	  chemicals	  to	  enter	  your	  body,	  
but	  
absorption	  is	  generally	  slow	  when	  PAHs	  are	  swallowed.	  Under	  normal	  conditions	  of	  
environmental	  exposure,	  PAHs	  could	  enter	  your	  body	  if	  your	  skin	  comes	  into	  
contact	  with	  
soil	  that	  contains	  high	  levels	  of	  PAHs	  (this	  could	  occur	  near	  a	  hazardous	  waste	  site)	  
or	  with	  
used	  crankcase	  oil	  or	  other	  products	  (such	  as	  creosote)	  that	  contain	  PAHs.	  The	  rate	  
at	  which	  
PAHs	  enter	  your	  body	  by	  eating,	  drinking,	  or	  through	  the	  skin	  can	  be	  influenced	  by	  
the	  
presence	  of	  other	  compounds	  that	  you	  may	  be	  exposed	  to	  at	  the	  same	  time	  with	  
PAHs.	  
PAHs	  can	  enter	  all	  the	  tissues	  of	  your	  body	  that	  contain	  fat.	  They	  tend	  to	  be	  stored	  
mostly	  in	  
your	  kidneys,	  liver,	  and	  fat.	  Smaller	  amounts	  are	  stored	  in	  your	  spleen,	  adrenal	  
glands,	  and	  
ovaries.	  PAHs	  are	  changed	  by	  all	  tissues	  in	  the	  body	  into	  many	  different	  substances.	  
Some	  
of	  these	  substances	  are	  more	  harmful	  and	  some	  are	  less	  harmful	  than	  the	  original	  
PAHs.	  
Results	  from	  animal	  studies	  show	  that	  PAHs	  do	  not	  tend	  to	  be	  stored	  in	  your	  body	  
for	  a	  long	  
time.	  Most	  PAHs	  that	  enter	  the	  body	  leave	  within	  a	  few	  days,	  primarily	  in	  the	  feces	  
and	  
urine.	  More	  information	  on	  how	  PAHs	  enter	  and	  leave	  your	  body	  can	  be	  found	  in	  
Chapters	  2	  
and	  6.	  
 


