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Use of a vulcanised thermoplastic elastomer or a styrene-ethylene-butadiene-styrene

polymer as infill material in artificial turf systems

(57)  The present invention relates to the use of a
vulcanised thermoplastic elastomer or styrene-ethyl-
ene-butadiene-styrene polymer (SEBS) as infill material
in artificial turf systems. Artificial turf has achieved grow-
ing popularity in recent years, particulary for football
fields. The vulcanised thermoplastic elastomer compris-
es a polyolefin and a rubber wherein the rubber is dy-

namically vulcanised by the use of a curing agent.

The polyolefin is chosen from polyethylene or poly-
propylene and the rubber is chosen from EPDM or EPM.
The rubber is dynamically vulcanised by a curing agent
chosen from sulfur, sulfurous compounds, metal oxides,
maleimides, phenol resins, silanes or peroxides.
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Description

[0001] The present invention relates to the use of
elastomer materials as infill material in artificial turf sys-
tems.

[0002] Artificial turf has achieved growing popularity
in recent years, particulary for football fields. An impor-
tant reason for this trend is a new generation of artificial-
turf systems, in which fibres with low sliding resistance
are utilised in combination with elastomer material as
infill material. Rubber particles are well known as infill
material. Over the last two years those artificial turf sys-
tems, for example artificial grass, have been further im-
proved using new developments in fibre technology, tuft
technology and total system installations. The rubber
particles which are used as rubber infill materials have
a significant influence on the total system and its per-
formance.

[0003] In the majority of cases the rubber infill mate-
rials of the artificial turf systems have been produced
from recycled rubber from tyres. However one of the dis-
advantages of the use of recycled rubbers from tyres,
in for example artificial grasses for football fields, is the
warming up of the rubber infill material during sunny
weather. The black coloured rubber infill can reach tem-
peratures of 70°C. Because of the low heat transfer of
the rubber infill material football players can get unnat-
urally warm, which can be very uncomfortable. Another
disadvantage of the use of recycled rubbers from tyres
is an environmental risk of leaching aromatic and /or
heavy metals into the ground or groundwater.

[0004] The objectofthe presentinventionis to provide
an infill material for artificial turf systems not showing
the above described disadvantages. This object is
achieved by the use of a vulcanised thermoplastic elas-
tomer or styrene-ethylene-butadiene-styrene polymer
(SEBS) as infill material in artificial turf systems.
[0005] Surprisingly, it has been found that the use of
the vulcanised thermoplastic elastomer (TPV) or the sty-
rene-ethylene-butadiene-styrene polymer (SEBS) as
infill material in artificial turf systems, such as for exam-
ple artificial grass shows no leaching of aromatic oils
which results in a reduced environmental risk. Moreover
the vulcanised thermoplastic elastomer can be pro-
duced in different colours for example in beige, green
or brown. The beige colour for example leads to lower
temperatures during hot summer conditions. At 30°C for
example the temperature of beige coloured TPV based
infill material is 20°C lower than black rubber infill ma-
terial. Another advantage is an improved UV stability.
Still another advantage is that it is possible to produce
round TPV or SEBS infill particles which reduces fric-
tion.

[0006] SEBS is commercially available from Shell
Chemical Company under the trademark KRATON G.
The SEBS infill material may comprise mixtures with
polyolefines.

[0007] The vulcanised thermoplastic elastomer com-
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prises a polyolefin and a rubber wherein the rubber is
vulcanised by the use of a curing agent.

[0008] Examples of the polyolefin are homopolymers
of ethylene or propylene, copolymers of ethylene and
propylene, copolymers of ethylene and an alpha-olefin
comonomer with 4-20 carbon atoms or copolymers of
propylene and an alpha-olefin comonomer with 4-20
carbon atoms. In case of a copolymer, the content of
propylene in said copolymer is preferably at least 75 wt.
%. The polyolefin homo- and copolymers may be pre-
pared with a Ziegler-Natta catalyst, a metallocene cat-
alyst or with another single site catalyst. Preferably,
polypropylene, polyethylene or mixtures thereof are
used as polyolefin. More preferably polypropylene is
used as polyolefin. The polypropylene may be linear or
branched. Preferably a linear polypropylene is used.
The Melt flow index (MFI) of the polypropylene prefera-
bly is between 0.1 and 50; more preferably between
0,3-20 (according to ISO standard 1133 (measured at
2300C; with 2.16 kg load)).

[0009] The amount of polyolefine is generally from
about 5 to about 95 weight percent based on the total
weight of the vulcanised thermoplastic elastomer. Pref-
erably the amount will vary from about 10 to about 70
weight percent based on the total weight of the vulcan-
ised thermoplastic elastomer.

[0010] More preferably the amount may vary from
about 15 to about 60 weight percent based on the total
weight of the vulcanised thermoplastic elastomer.
[0011] Examples of rubbers that are suitable are eth-
ylene-propylene copolymers, hereinafter called EPM,
ethylene-propylene-diene terpolymers, hereinafter
called EPDM, styrene butadiene rubber, nitrile butadi-
ene rubber, isobutene-isoprene rubber, styrene-ethyl-
ene/styrene-butadiene block copolymers, butyl rubber,
isobutylene-p-methylstyrene copolymers or brominated
isobutylene-p-methylstyrene copolymers, natural rub-
ber or blends of these.

[0012] Preferably, EPDM or EPM is used as rubber.
Most preferably, EPDM is used as rubber. The EPDM
preferably contains 50-70 parts by weight ethylene mon-
omer units, 48-30 parts by weight monomer units origi-
nating from an alpha-olefin and 2-12 parts by weight
monomer units originating from a non-conjugated diene.
As alpha-olefin use is preferably made of propylene. As
non-conjugated diene use is preferably made of dicy-
clopentadiene (DCPD), 5-ethylidene-2-norbornene
(ENB) or vinylnorbornene (VNB). The amount of rubber
generally ranges from about 95 to 5 weight percent
based on the weight of the rubber and the polyolefine.
Preferably the amount of rubber may vary from about
90 to about 30 weight percent based on the total weight
of the vulcanised thermoplastic elastomer. More prefer-
ably the amount may vary from about 85 to about 40
weight percent based on the total weight of the vulcan-
ised thermoplastic elastomer.

[0013] The rubber is vulcanised in the presence of a
curing agent, for example sulfur, sulfurous compounds,
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metal oxides, maleimides, phenol resins, silanes or per-
oxides. These curing agents are known from the state
of the art and are described in for example US-A-
5100947. The rubber is preferably dynamically vulcan-
ised. Preferably peroxides are used as curing agent. Ex-
amples of suitable peroxides are organic peroxides for
example dicumyl peroxide, di-tert-butylperoxide,
2,5-dimethyl-(2,5-di-tert-butylperoxy)hexane, 1,3 -bis
(tert-butylperoxyisopropyl)benzene, 1,1-bis(tert-butylp-
eroxy)-2,3,5-trimethylcyclohexane, benzoyl peroxide,
2,4-dichlorobenzoyl peroxide, tert-butyl peroxyben-
zoate, tert-butyl peroxyisopropylcarbonate, diacetyl
peroxide, lauroyl peroxide, tert-butyl cumyl peroxide.
[0014] The amount of peroxide is preferably between
0,02-5% by weight and more preferably between
0,05-2% by weight relative to the total weight of the ther-
moplastic elastomer.

[0015] The degree of vulcanization of the rubber can
be expressed in terms of a gel content. A gel content is
the ratio of the amount of non-soluble rubber and the
total amount of rubber (in weight) of a specimen soaked
in an organic solvent for the rubber. A method for meas-
uring the gel content is described in US-A-5100947.
Herein a specimen is soaked for 48 hours in an organic
solvent for the rubber at room temperature. After weigh-
ing of both the specimen before soaking and its residue,
the amount of non-soluble elastomer and total elas-
tomer can be calculated, based on knowledge of the rel-
ative amounts of all components in the thermoplastic
elastomer composition. The rubber in the vulcanised
thermoplastic elastomer is at least partly vulcanised and
for instance has a gel content between 60 and 100%.
[0016] Preferably the rubber is vulcanised to a gel
content higher than 70%. More preferably to a gel con-
tent higher than 90%. Even more preferably the rubber
is vulcanised to a gel content of at least 95%. Most pref-
erably the rubber is vulcanised to a gel content of about
100%.

[0017] The vulcanised thermoplastic elastomer can
be prepared by melt mixing and kneading the polyolefin,
the rubber and optionally additives customarily em-
ployed by one skilled in the art. Melt mixing and knead-
ing may be carried out in conventional mixing equipment
for example roll mills, Banbury mixers, Brabender mix-
ers, continuous mixers for example a single screw ex-
truder, a twin screw extruder and the like. Preferably,
melt mixing is carried out in a twin screw extruder. After
the polyolefin, the rubber and optionally additives have
been properly dispersed, the curing agent is added to
initiate the dynamic vulcanization. The vulcanised ther-
moplastic elastomer may also be prepared by melt mix-
ing the polyolefin, the rubber and optionally additives in
one step. By one step is meant that the polyolefin, the
rubber, the curing agent and optionally other additives
are fed by feeders to a continuous mixer at the same
time. An oil may for example be added before, during or
after the vulcanization. The oil may however also be
added partly before and partially after the vulcanization.
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Preferably the oil is added after the vulcanisation. The
dynamically vulcanised thermoplastic elastomer for ex-
ample has hardness between 60 and 95 Shore A.
[0018] The vulcanised thermoplastic elastomer op-
tionally contains customary additives. Examples of such
additives are reinforcing and non-reinforcing fillers,
plasticizers, antioxidants, stabilizers, oil, antistatic
agents, waxes, foaming agents, pigments, flame retard-
ants and other known agents and are described in the
Rubber World Magazine Blue Book, and in Gaether et
al., Plastics Additives Handbook (Hanser 1990). Exam-
ples of suitable fillers are calcium carbonate, clay, silica,
talc, titanium dioxide, and carbon.

[0019] Examples suitable oils are paraffinic oil or
naphthenic oil obtained from petroleum fractions. As
paraffinic oil for example Sunpar™ oil may be used. Also
highly hydrogenated oil in which the concentration of ar-
omatic compounds is preferably less than 4 wt.% and
the concentration of polar compounds is less than 0.3
wt.% may be used. An example of such oil is PennzUI-
tra™ 1199, supplied by Pennzoil in the United States of
America. Another additive that can optionally be added
is a Lewis base such as for instance a metal oxide, a
metal hydroxide, a metal carbonate or hydrotalcite.
[0020] The additives can optionally be added during
the preparation of the vulcanised thermoplastic elas-
tomer. The quantity of additive to be added is known to
one skilled in the art.

[0021] The vulcanised thermoplastic elastomer or
SEBS is used as infill material in artificial turf systems
such as for example in artificial grass, that may be used
for soccer fields, hockey fields or tennis fields.

Claims

1. Use of a vulcanised thermoplastic elastomer or sty-
rene-ethylene-butadiene-styrene polymer (SEBS)
as infill material in artificial turf systems.

2. Use of a vulcanised thermoplastic elastomer or
SEBS according to claim 1 as infill material in arti-
ficial grass.

3. Use of a vulcanized thermoplastic elastomer ac-
cording to any one of claims 1 - 2 wherein the vul-
canised thermoplastic elastomer comprises a poly-
olefin and a rubber wherein the rubber is dynami-
cally vulcanised by the use of a curing agent.

4. Use of a vulcanized thermoplastic elastomer ac-
cording to claim 3 wherein the polyolefin is chosen
from polyethylene or polypropylene and the rubber
is chosen from EPDM or EPM.

5. Use of a vulcanized thermoplastic elastomer ac-
cording to any one of claims 3-4 wherein the rubber
is dynamically vulcanised by a curing agent chosen
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from sulfur, sulfurous compounds, metal oxides,
maleimides, phenol resins, silanes or peroxides.

Use of a vulcanised thermoplastic elastomer ac-
cording to claim 5 characterised in that the rubber 5
is dynamically vulcanised by a peroxide.

Use of a vulcanised thermoplastic elastomer ac-
cording to any one of the claims 3-6 wherein the
rubber is vulcanised to a gel content higher than 170
70%.

Use of a vulcanised thermoplastic elastomer or

SEBS according to claims 1 or 2 for soccer fields,
hockey fields or tennis fields. 15
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