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Abstract

The invention relates to an anti-corrosion system comprising an at least one-layered first tape, comprising
at least one elastomer selected from the group comprising (block-) co- and/or terpolymers with at least
one carbon-carbon double bond, as well as at least one cross-linking agent, selected from the group com-
prising at least one reactive resin, wherein the anti-corrosion system furthermore comprises at least one

primer, comprising at least one catalyzing agent to activate the cross-linking agent.
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ANTI-CORROSION SYSTEM COMPRISING AN AT LEAST SINGLE-PLY FIRST STRIP AND
AT LEAST ONE PREPAINT MEANS

[0001] The present invention relates to an anti-corrosion system comprising an at least one-layered first
tape, comprising at least one elastomer selected from a group comprising (block-) co- and/or
terpolymers with at least one carbon-carbon-double bond, as well as a method for protecting

products from corrosion by using the anti-corrosion system according to the invention.

[0002] Numerous anti-corrosion systems for pipe units such as pipelines, for example, but also technical
units, etc. are known from the prior art. As such, EP 0 421 607 B1, for example, discloses a tape
wrapping system for protecting pipe-shaped objects, which comprises an inner wrapping that co-
vers the object to be protected, and an outer wrapping disposed over the inner wrapping, wherein
the inner wrapping comprises an impact resistant layer having an adhesive layer on its inner sur-
face and a layer on its outer surface, and wherein the outer wrapping comprises a carrier layer
having a layer on at least one of its surfaces, wherein the inner wrapping and the outer wrapping
surround a material that can be melted with heat, and wherein the tape wrapping system is applied
to the pipe-shaped object such that when heated and cooled, the outer wrapping fuses together
with the inner wrapping, thus forming a fully closed, protective coating. The object of producing
an improvement in relation to corrosive external forces is to be achieved by means of the tape en-
casing system disclosed therein in that a continuous, seamless, protective tape coating system is
created. One of the adhesive layers can be produced thereby as a butyl rubber, for example. By
way of example, ethylene vinyl acetate, ethylene methyl acrylate and low density polyethylene
are used as the material that melts when exposed to heat. The problem with the tape coating sys-
tem disclosed in EP 0 421 607 B1 in case of pipe systems or technical units regardless of the type,
in particular if coated at higher temperatures, is the contact between for example the outer surface
of a pipeline pipe and the adhesive layer, made of butyl rubber for example, which can separate

from the outer surface of the pipeline pipe.

[0003] It is therefore the object of the present invention to provide an anti-corrosion system which even
at high temperatures, occurring in the product to be protected as for example a pipe system like a
pipeline or a technical plant of any kind, provides sufficient adhesion with an outer surface of the

product, wherein the anti-corrosion system should have good storage characteristics.
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[0004] This object is achieved by means of an in particular cold applied anti-corrosion system compris-

[00035]

ing an at least one-layered first tape comprising at least one elastomer selected {from a group
comprising (block) co- and/or terpolymers with at least one carbon-carbon-double bond, as well
as at least one cross linking agent, selected from a group comprising at least one reactive resin,
wherein the anti-corrosion system furthermore comprises at least one primer, comprising at least
one catalyzing agent for activating said cross-linking agent. The anti-corrosion system according
to the invention works in such a way that said cross-linking agent in said at least one-layered first
tape sets off the cross-linking reaction with said at least one elastomer only after contacting said
catalyzing agent of said at least one primer. Before this, no cross-linking reaction takes place, in
fact, said elastomer is present in said tape as a non cross-linked elastomer. The cross-linking reac-
tion takes place especially at temperatures from about 70°C, preferred {rom about 80°C. An upper
temperature limit is given by the decomposition temperature or ignition of said elastomer respec-
tively cross-linking agent, depending on which is lower. Preferred for the cross-linking reaction is
a temperature range from about 70°C to about 120°C, further preferred from about 75°C to about
120°C, even further preferred from about 80°C to about 120°C. Preferably, on one hand, very
good adhesion of said at least one-layered first tape on a product coated with it is achieved, on the
other, an early cross-linking during production, storage as well as processing of the anti-corrosion
system according to the invention, is prevented, so that the cross-linking reaction is initiated only
at the time of applying the anticorrosion system on a product to be protected, wherein at this point
in time, a high concentration of functional groups is present at said cross-linking agent and/or
elastomer, via which the cross-linking takes place. For this reason, the anti-corrosion system ac-
cording to the invention also provides very good storage characteristics.

Said at least one-layered first tape preferably comprises at least one elastomer selected from a
group comprising butyl rubber, ethylene-propylene rubber (EPM) and/or ethylene-propylene-
diene rubber (EPDM). In the sense of the present invention, the term butyl rubber means in par-
ticular co- or block-co-polymers of isobutene having about 0.5 % by weight to about 5.0% by
weight of isoprene, based on the total quantity of the butyl rubber, which are particularly pro-
duced by cationic polymerization. Via the used isoprene and the carbon-carbon-double bonds

contained in it, acting as functional groups, a cross-linking reaction can be initiated. In the sense
of the present invention the term butyl rubber means in particular also halogenized butyl rubbers,

especially such being chlorinated respectively brominated (chlorobutyl rubber respectively
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bromobuty] rubber). Mixtures of various butyl rubbers can also be used. Preferred, at least one
non-cross-linked butyl rubber, if appropriate, also a mixture of at least two butyl rubbers being
non-cross-linked, are used. Said at least one non-cross-linked butyl rubber preferably has a mo-
lecular weight M,, ranging from about 150,000 to about 2,000,000, preferred from about 300,000
to about 1,800,000, further preferred ranging from about 200,000 to about 500,000. Said at least
one non-cross-linked butyl rubber preferably has a Mooney viscosity ML (1+8) at a temperature
of at 25°C ranging from about 25 MU to about 65 MU, preferred from about 30 MU to about 60
MU, even further preferred from about 40 MU to about 59 MU, and even further preferred from
about 42 MU to about 56 MU, measured according to ISO 289 in the version of 2005 or accord-
ing to ASTM 1064-04.

[0006] Advantageously, said at least one non-crosslinked butyl rubber shows values of unsaturation in a
range from about 1% by mole to about 3% by mole, further preferred in a range from about 1.3%
by mole to about 2.5% by mole. This means that preferred about 1% by mole to about 3% by
mole, further preferred about 1.3% by mole to about 2.5% by mole of unsaturated bonds, 1.e. car-
bon-carbon double bonds, are comprised in said at least one non-crosslinked butyl rubber as func-
tional groups. Especially preferred is said at least one non-crosslinked butyl rubber made by a co-
polymerization of isobutylene and isoprene in methyl chloride as a solvent.

[0007] Ethylene-propylene rubbers are referred to as especially such co- or block-co-polymers as well as
terpolymers (like EPDM), which have a carbon-carbon double bond as functional groups. Hereof
it 1s also possible to use mixtures. Especially preferred are terpolymers being formed in a
polymerization reaction with ethylene, propylene and one diene. They are also called EPDM
terpolymers and combine one saturated polymer backbone with unsaturated rests in side groups.
Especially preferred in the sense of the present invention in this case 5-ethylidene-2-norbornens,
dicyclopentadien and/or S-vinylidene-2-norbornes are used as a diene in quantities up to about
15% by weight, preferred in quantities ranging from about 0.3% by weight to about 12% by
weight, further preferred ranging from about 0.5% by weight to about 10% by weight. In case of a
polymerization with 5 ethyliden-2-norbornes, preferably quantities ranging from about 4% by
weight to about 11% by weight and in case of a polymerization with dicyclopentadien, quantities
ranging from about 1.0% by weight to about 6.0% by weight are used. The above-mentioned

weight percentage ranges are based on the total quantity of monomers being used in a polymeri-

zatton to a butyl rubber respectively halo-butyl rubber or an EPDM respectively EPM.



CA 02980657 2017-09-22

4

[0008] Especially preferred in the sense of the present invention, said elastomer is selected from a group

[0009]

comprising (block-)co- and/or terpolymers of said butyl rubber made of isobutylene and isoprene
and/or terpolymers made of ethylene and propylene with a non-conjugated diene. Especially pre-
ferred, said at least one-layered tape as elastomer comprises one, preferred non-crosslinked, butyl
rubber, especially one non-halogenated butyl rubber, as well as an EPDM as elastomer, or in an
alternative embodiment exactly one non-crosslinked butyl rubber. Preferred, said at least one-
layered first tape comprises said at least one elastomer in a quantity ranging from about 40% by
weight to about 70% by weight, preferred to about 65% by weight, preferred ranging from about
45% by weight to about 60% by weight, based on the total quantity of said first tape. Especially
preferred, said at least one-layered first tape comprises at least one non-crosslinked butyl rubber
In a quantity ranging from about 36% b y weight to about 61% by weight, preferred ranging from
about 40% by weight to about 60% by weight, preferred to about 55 % by weight, and if appro-
priate, one EPDM in a quantity ranging from about 4% by weight to about 15% by weight, pre-
ferred ranging from about 6% by weight to about 14% by weight. The afore-mentioned weight
percentage ranges are based on the total quantity of said first tape. However, in an alternative em-
bodiment it may also be provided that said at least one-layered first tape comprises only at least
one butyl rubber as elastomer or at least one ethylene-propylene rubber, in particular one EPDM.
Said at least one-layered first tape can be constructed in many ways. It may preferably be con-
structed in at least two layers, but even three, four, five or even in a multiple-layered form. It may
for example be constructed such that it comprises two outer layers comprising one elastomer,
which include one inner layer formed of a carrier film, especially a film made of at least one pol-

yethylene and/or polypropylene, preferred of one electron-beam cross-linkable polyethylene or

polypropylene. Especially preferred, said carrier film is formed of a medium density polyethylene

(MDPE), preferred such which can be electron-beam cross-linked. The used MDPE preferably
has a density between about 0.926 g/cm’ and about 0.939 g/cm’, measured according to ISO 1183
in the version valid at the time of the present patent application. Said carrier film can also com-
prise additives such as for example color pigments or carbon black. It comprises at least 93% by
weight of polyethylene and/or polypropylene as well as additives if appropriate, in particular in
the form of color pigments or carbon black, in a quantity ranging from about 0.5% by weight to
about 7% by weight. In this case, said carner film, which can, depending on its strength, also be
effective as an anti-jackknife brake, can have an adhesive layer on one or both of its sides facing

said elastomer-containing layers. Said adhesive layer especially preferred comprises at least one



(0010}

CA 02980657 2017-09-22

5

polyethylene and/or polypropylene as well as at least one elastomer as well as further additives, if
appropriate. It may also be provided that in case of providing one adhesive layer on both sides
facing said elastomer-containing layers of said carrier film, said adhesive layers have different

compositions.

It may also be provided that said first layer comprises only one layer with said elastomers as de-
fined above, being connected with a carrier film, 1n particular such as defined above, wherein said
carrier film has an adhesive layer on one or both sides. In case of such construction, said carrier
film, mainly serving to stabilize said layer containing said elastomers selected according to the
invention and having a certain strength, preferably in a range from about 0.2 mm to about 1.2
mm, further preferred from about 0.3 mm to about 0.7 mm, comprises adhesive layers with the
same or different compositions on its two outer sides. Thus, said carrier film can preferably have
an adhesive layer on its side facing the elastomer-containing layer, which is made of the same
material as said carrier film and of the same elastomer as present in the elastomer-containing lay-
er, preferred exclusively of these materials. Whereas said further adhesive layer, being applied on
the side of the carrier film facing away from the elastomer-containing layer can, in particular in
case of providing an at least one-layered second tape which, especially in the form of a tape

providing a mechanical protection, can be wrapped around the first tape on the respective prod-

‘uct, apart from one elastomer and said material of the carrier film, in particular a polyethylene

and/or polypropylene, also comprise tackifiers, especially 1n the form of hydrocarbon resins, as
well as other additives such as antioxidants, activators or color pigments. In this case, activators
are such compounds which similar to the used catalyzing agent according to the invention, initiate
a cross-linking in the used elastomer according to the invention, in particular at higher tempera-
tures, especially such from about 50°C, preferred from about 70°C, further preferred from about
80°C, and preferred such in a range from about 55°C to about 220°C, further preferred in a range
from about 60°C to about 140°C. Thus, as activators, the same compounds can be used like those
being used as catalyzing agents used according to the invention, as described there, preferred, or-
ganic compounds with zinc or tin, as for example zinc stearates or zinc oleates, alone or as a mix-
ture are used. Said activators, alone or as a mixture, are comprised by said outer adhesive layer
preferably in a quantity ranging from about 0.1% by weight to about 10% by weight, preferred
ranging from about 0.3% by weight to about 4% by weight, each based on the total composition
of the outer adhesive layer. In case of wrapping or applying said first tape with overlapping on

pipe-shaped or other articles with an overlapping, if activators are provided in the outer adhesive
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layer, a cross-linking at higher temperatures, as described above, can be initiated in the overlap-
ping region, such that a stronger hold without wrinkling can be achieved.

Said first tape can in particular be constructed symmetrically or asymmetrically. A symmetrically
constructed first tape comprises, as above already described, a carrier film made for example of at
least one polyethylene and/or polypropylene, which is on its two outer sides enclosed by one lay-
er each, containing at least one elastomer in the sense of the present invention, as described
above, as well as said cross-linking agent. In this case it may also be provided that only one of the
two elastomer-containing layers comprises the cross-linking agent, namely preferred that elasto-
mer-containing layer facing the outer surface of a product to be covered. Said two elastomer-
containing layers preferably have more or less the same thickness. Between carrier film and elas-
tomer-containing layer, at least one adhesive layer may be provided, as also described above. If
said adhesive layer is arranged on both sides of said carrier film, and if these also have more or
less the same thickness, a symmetrically constructed three- or five-layered tape 1s provided, said
adhesive layers in the last mentioned case included.

It may however also be provided to provide for example an asymmetrically constructed first tape.
This can for example be constructed in a way that one layer comprising at least one elastomer ac-
cording to the present invention as well as at least one cross-linking agent, and which faces the
product to be covered, is connected with a carrier film as above defined. In this case, at least one
adhesive layer can be arranged between the elastomer-containing layer and said carrier film. On
the side facing away from said elastomer-containing layer of said carrier film, also for example an
elastomer-containing layer without cross-linking agent can be arranged, which has a smaller
thickness than the layer facing the product to be wrapped. Said carrier film can on its side facing
away from the clastomer-containing layer with cross-linking agents, also have a further adhesive
layer, which preferably also comprises an elastomer, especially preferred butyl rubber, as well as
the material of said carrier film, and further preferred in addition tackifiers such as hydrocarbon
resins, activators and other additives, as already described above.

In the sense of the present invention it may, however, also be provided that the first tape compris-
es at least one layer of an anti-jackknite break. In this case, said first tape can for example be con-
structed in a way that it consists of only one single layer comprising the at least one elastomer as
well as said at least one cross-linking agent, wherein more or less in the middle of these a very

thin intermediate layer, preferred such with a thickness in a range of about 15um to about 100pm,

further preferred in a range from about 20pm to about 75um, 1s arranged. Said intermediate layer
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serves as an anti-jackknife break and prevents an overstretching of the tape in particular in case of
a spiral wrapping of the same around a product to be covered. Especially preferred, said anti-
jackknife break respectively said intermediate layer is formed of at least one polyethylene and/or
polypropylene and is especially preferred a polyethylene film. A layer of said first tape with said
at least one elastomer and said at least one cross-linking agent, provided with an anti-jackknife
brake in such way, can also be addressed as two- or alternatively as three-layered. Said anti-
jackknife brake can here be arranged symmetrically more or less in the middle, but also asymmet-
rically shifted towards the top or bottom side of the tape within it. Preferred, a symmetrical ar-
rangement is however made in the middle, 1.e. at half of the thickness of the first tape, as far as it
comprises only one more layer, which comprises at least one elastomer and at least one cross-
linking agent. As already described further above, it may however also be provided that on top of
said anti-jackknife break on the side of said first tape facing away from the product to be covered,
a further layer is arranged, which comprises only said at least one elastomer, but no cross-linking
agent. In this case, a real three-layered tape is provided.

[0014] The afore-mentioned adhesive layers preferably comprise said at least one elastomer of said first
tape and at least one polyethylene and/or polypropylene. Especially preferred, these comprise at
least one butyl rubber and/or at least one EPDM, further preferred exactly one butyl rubber, or a
mixture of two butyl rubbers, wherein the quantity of said used at least one elastomer is in a range
of about 35% by weight to about 72% by weight, preferred to about 65% by weight, further pre-
terred in a range from about 40% by weight to about 60% by weight, based on the total quantity
of said adhesive layer. Said at least one polyethylene and/or polypropylene, preferred at least one
polyethylene, further preferred exactly one polyethylene, is comprised in said adhesive layer in a
quantity ranging from about 25% by weight to about 65% by weight, further preferred in a quanti-
ty ranging from about 30% by weight to about 60% by weight, further preferred to about 45% by
weight, based on the total quantity of the adhesive layer. A composition of an adhesive layer in
this case comprises exclusively said at least one elastomer and said at least one polyethylene
and/or polypropylene, preferred exactly one butyl rubber as elastomer, or alternatively exactly
one butyl rubber and exactly one EPDM, and exactly one polyethylene or exactly one polypro-
pylene, and no other additives. Said polyethylene and/or polypropylene can in this case, just like

the one used in the carrier film, be used as a master batch with additives like pigments or carbon

black. The latter can be comprised in a quantity ranging from about 0.5% by weight to about 7%
by weight, based on the quantity of the used polyethylene and/or polypropylene.



{0015]

[0016]

[0017]

CA 02980657 2017-09-22

8

As far as at least one butyl rubber is used as at lest one elastomer in the adhesive layer, this is pre-
ferred selected from a group comprising at least partly pre-crosslinked butyl rubbers, further pre-
ferred strongly pre-crosslinked butyl rubbers. Preferably, exactly one at least partly pre-
crosslinked, preferred strongly pre-crosslinked butyl rubber is used in an adhesive layer.

Said at [east one at least partly pre-crosslinked butyl rubber preferably has according to ISO 289
in the version 2005 or according to ASTM 1604-04 a Mooney viscosity ML (1+3) at 127°C rang-
ing from about 30 MU to about 100 MU, preferred from about 50 MU to about 98 MU, even tur-
ther preferred from about 60 MU to about 95 MU, even further pretferred from about 65 MU to
about 93 MU, even further preferred in a range from about 78 MU to about 92 MU, and even fur-
ther preferred from about 78 MU to about 90 MU. The specific density of said at least partly pre-
crosslinked butyl rubber is at a temperature of 25°C according to ASTM D1875 in the version of
2003 ranging from about 0.5 to about 1.1, preferred ranging from about 0.9 to about 0.98. Said at
least one at least partly pre-crosslinked butyl rubber can also be a halobutyl rubber.

As far as a polyethylene, preferably a polyethylene of medium density (MDPE) or higher density
(HDPE), even further preferred an electron-beam cross-linkable polyethylene, especially a such
of medium density is provided as carrier film, wherein said carrier film can comprise further addi-
tives if appropriate, as described above, said adhesive layer preferably comprises ate least one
elastomer, wherein the at least one elastomer can preferably be at least one butyl rubber, further
preferred at least one pre-crosslinked butyl rubber as described above, and/or an EPDM. Especial-
ly preferred, in case of providing a carrier film made of polyethylene, in particular of MDPE, said
adhesive layer comprises exactly one pre-crosslinked butyl rubber and exactly one EPDM. Said at
least one, preferably exactly one butyl rubber is in this case comprised in said adhesive layer in a
quantity ranging from about 40% by weight to about 70% by weight, further preferred in a quanti-
ty ranging from about 42% by weight to about 60% by weight, and said at least one EPDM. Fur-
thermore, in case of providing a polyethylene-based carrier film, said adhesive layer comprises a
polyethylene, preferred a polyethylene of medium density or a polyethylene of higher density
(HDPE) even further preferred at least one HDPE, even further preferred exactly one HDPE. Said
at least one polyethylene is comprised in said adhesive layer in a quantity ranging from about
25% by weight to about 40% by weight, based on the total quantity of said adhesive layer, as far
as a polyethylene, preferred an electron-beam cross-linkable polyethylene, especially preferred an

electron-beam cross-linkable polyethylene of medium density 1s used as carrier film.
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[0018] As far as a polypropylene is used as carrier film, wherein this just like in case of providing a car-
rier film made of polyethylene, can comprise additives particularly in the form of color pigments,
said at least one adhesive layer is preferably formed of at least one elastomer, preferred at least
one butyl rubber, especially preferred at least one at least partly pre-crosslinked butyl rubber, as
described further above, and even further preferred comprises exactly one pre-crosslinked buty]
rubber as described further above. Said at least one elastomer, preferably at least one butyl rubber,
even further preferred exactly one butyl rubber, and even further preferred exactly one at least
partly pre-crosslinked butyl rubber, is preferably comprised by the adhesive layer in a quantity
ranging from about 50% by weight to about 75% by weight, further preferred in a quantity rang-
ing from about 55% by weight to about 71% by weight, based on the total quantity of said adhe-
sive layer. Preferably upon using a polypropylene-based carrier film, said adhesive layer further
comprises at least one polypropylene and/or polyethylene, preferably a polypropylene being 1den-
tical to the one used in said carrier film. Said at least one, preferably exactly one polypropylene
and/or polyethylene of said adhesive layer is comprised by it in a quantity ranging from about
20% by weight to about 55% by weight, further preferred in a quantity ranging from about 25%
by weight to about 40% by weight. As polyethylene such can be used in this case as above de-
scribed in connection with a polyethylene-based carrier film. As far as polyethylene is contained
in said adhesive layer, preferably, at least one EPDM, exactly one EPDM, in a quantity ranging
from about 10% by weight to about 30% by weight, further preferred in a quantity from about 12
% by weight to about 22% By weight, each based on the total quantity of said adhesive layer, 1s
comprised by said adhesive layer.

[0019] Preferably, apart from the used elastomers and the used polyethylenes and/or polypropylenes, said

adhesive layers do not comprise any further additives. However, for example additives, in particu-
lar in the form of color pigments and carbon black, can be added in quantities ranging from about
0.5% by weight to about 4% by weight, each based on the total quantity of said adhesive layer.
[0020] A further composition of an adhesive layer comprises apart from the at least one elastomer and
the at least one polyethylene and/or polypropylene, further additives, namely preferably
tackifiers, antioxidants, activators as described above, and pigments. In this case, a tackifier can
for example be comprised in a quantity ranging from about 5% by weight to about 15% by
weight, further preferred in a quantity ranging from about 7% by weight to about 13% by weight,
and is preferably selected from a group comprising hydrocarbon resins. Moreover, an antioxidant

can be provided, preferably in a quantity ranging from 0.05% by weight to about 0.5% by weight,
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further preferred in a quantity from about 0.1% by weight to about 0.5% by weight. Said antioxi-
dant can here in particular be selected from a group comprising steric hindered phenols, as for ex-
ample pentaerythritol-tetrakis (3-(3.5-di-ter-butyl-4-hydroxyphenyl) propionate). Furthermore,
sald adhesive layer can also contain at least one pigment, in particular such being provided in the
form of a master batch. Said at least one pigment is comprised in a composition of an adhesive
layer in a quantity ranging from about 0.5% by weight to about 8% by weight, further preferred in
a quantity ranging from about 0.9% by weight to about 2% by weight. Said pigment can for ex-
ample be a black pigment, in order to convey a uniform appearance of the first tape. However,
cach other pigment as for example a red one can also be used to highlight and to mark the pres-
ence of an adhesive layer. The afore-mentioned weight percentage ranges referring to the compo-
sition of said adhesive layer are each based on the total quantity of said adhesive layer. The adhe-
sive layer has preferably a thickness ranging from about 10um to about 150um, further preferred
a thickness ranging from about 20um to about 100pum, even further preferred a thickness ranging
from about 25um to about §0um.

[0021] Said carrier film, as far as it is not formed as an anti-jackknife break, preferably has a thickness in
a range from about 0.2 mm to about 1.2 mm, further preferred a thickness in a range from about
0.3 mm to about 0.8 mm. Said carrier film advantageously consists of polyethylene or polypro-
pylene, and preferably consists of a polyethylene. Especially preferred, said carrier film is formed
of a group comprising polyethylenes which are electron-beam cross-linkable, further preferred of
a polyethylene of medium density (MDPE). If said carrier film is used in combination with adhe-
sive layers, a polyethylene is also comprised in these adhesive layers, which preferably is elec-
tron-beam cross-linkable. Further advantageously, said carrier film was slightly stretched, so that
it advantageously has a tendency to shrink when being heated and thus, a possible length expan-
sion upon heating can be overcompensated. Further, upon application by wrapping tubular arti-
cles, the contact pressure in direction of the tubular article is also increased.

[0022] If said carrier film has an adhesive layer on one or on both sides, the complete composite will be
slightly stretched. A composite foil produced in this way will followingly be coated with the pol-
ymers usable according to the invention on at least one side. This layer preferably has a thickness
ranging from about 0.25 mm to about 2. mm, further preferred ranging from about 0.35 mm to
about 1.3 mm. If said carrier film is provided with an adhesive layer on both sides and if said car-
rier film is coated with the elastomer mixture usable according to the invention only on one side,

the outer adhesive layer preferably comprises activators as it is described above. The composition
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of the adhesive layers applied on both sides of said carrier film can thus be different, especially
preferred in the sense of the present invention. The above described tape construction has the
great advantage that on the one hand a cross-linking reaction is also initiated in the overlap area
upon wrapping or applying such a tape via the provided activator, and moreover, whether applied
with overlap or not, said first tape can be wrapped for example by an identical first tape, wherein
said activator contained in said outer adhesive layer initiates the cross-linking of the elastomer-
containing part of the second tape facing said tape. Said carrier film can in this case comprise
even further additives as for example pigments, antioxidants or stabilizers.

[0023] In a further embodiment of the present invention, said at least one elastomer selected according to
the present invention can also be applied on one side of a shrink sleeve or a shrink tape. In addi-
tion to providing a good adhesion by cross-linking caused by the catalyzing agent comprised in
the primer for activating the present cross-linking agent, due to the heating of the shrink sleeve
respectively shrink tape, which is required for the shrinking, a further thermal activation can be
effected, which provides a strong bonding of such system in particular to a tubular article.

[0024] Furthermore, the anti-corrosion system according to the invention preferably comprises a second
tape for giving mechanical protection. Said second tape is constructed at least single-layered, and
is preferably constructed in a single-, two- or three-layered form. However, it may also be con-
structed in a four- or even multiple-layered form. The second tape is meant to be a mechanical
protection tape. Said second tape comprises preferably a layer made of at least one polyethylene
and/or polypropylene, preferred at least one polyethylene, preferred an electron-beam-crosslinked
polyethylene of sufficient strength. As far as polyethylene is used, it preferably comprises an ul-

timate elongation according to EN ISO 527 of > 300%, further preferred > 400 %, even further

preferred > 500 %, preferred such in a range from about 300% to about 800%. Further preferred,
it has a tensile strength according to EN ISO 527 in a range from about 8 MPa to about 25 MPa,
further preferred in a range from about 12 MPa to about 20 MPa. The second tape can for exam-
ple also be used, if two identical first tapes, while their identity in particular refers to their con-
struction, but also to their chemical composition, are wrapped around a tubular article.

[0025] Said at least one layer made of polyethylene and/or polypropylene, preferably exactly one layer,
of the second tape can be provided with an adhesive layer on one side. However, it may also be
provided that it is on one side provided with an adhesive layer of at least one elastomer according

to the present invention, and in particular at least one butyl rubber and/or at least one EPDM,

preferably of a butyl rubber. This layer can, besides the at least one butyl rubber and/or at least
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one EPDM, comprise even further additives such as antioxidants, hydrocarbon resins as
tackifiers, prdcess oils, pigments or the like. As far as an adhesive layer with at least one elasto-
mer, as described above, is connected with a layer of at least one polyethylene and/or polypropyl-
ene, for the second tape it is then preferably provided that between these two layers one layer 1s
provided that serves as adhesion promoter, wherein this can have a composition as described fur-

ther above in connection with the first tape.

[0026] The product to be covered by the anti-corrosion system according to the invention may be each

[0027)

kind of product which is basically subject to corrosion. Especially preferred, the anti-corrosion
system according to the invention is used for pipe plants, 1.e. plants consisting at least partly of
pipes. Particularly, the anti-corrosion system according to the invention is used for wrapping
pipelines of each possible kind, but also for wrapping gas pipelines, etc. It may, however, also be
used for other technical plants and/or in areas where corrosion occurs, and here not only in the
form of a wrapping, but also for example in the form of a pad/cover.

Said at least one cross-linking agent contained in said at least one-layered first tape, is advanta-
geously selected from a group comprising at least one phenolic resin. Phenolic resins are reactive
resins and are rehardened by cross-linking reactions to become thermosetting plastics, the so-
called phenoplasts. Such cross-linking reaction can take place in the anti-corrosion system ac-
cording to the invention. Phenolic resins are condensation products of phenols with aldehydes,
preferably with formaldehyde. In the sense of the present invention, the first tape especially pre-
ferred comprises at least one phenolic resin containing hydroxymethyl groups. These
hydroxymethyl groups constitute the reactive respectively functional groups which initiate a

cross-linking reaction which may also be referred to as self-hardening reaction in the sense of the

present invention, with said functional groups of said at least one elastomer in said first tape. Es-
pecially preferred in the sense of the present invention is the at least one phenolic resin produced
from at least one phenol or its derivatives and of at least one aldehyde, selected from a group
comprising formaldehyde, acetaldehyde, benzaldehyde and/or acrolein, wherein formaldehyde is
especially preferred. As phenolic derivatives particularly tetra-butylphenol, nonylphenol or
octylphenol are used, but also aryl derivatives, especially phenylphenol, as well as divalent phe-
nols as for example resorcinol or bisphenol A or naphthol can be used. Especially preferred are
octylphenol-formaldehyde resins. Said phenolic resins according to the invention are in particular

such being in the class of the so-called resoles, i.e. which are produced via a base-catalyzed reac-

tion of the mentioned starting products.
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[0028] Advantageously, the at least one-layered first tape comprises the at least one cross-linking agent

[0029]

in a quantity ranging from about 0.2% by weight to about 10% by weight, further preferred 1n a
quantity ranging from about 0.5% by weight, further preferred from about 1.5% by weight, pre-
ferred from 3.5% by weight, to about 8% by weight, preferred to about 5% by weight, based on
the total quantity of the first tape.

For initiating the cross-linking reaction within the anti-corrosion system according to the mnven-
tion, which is initiated in particular via the at least one cross-linking agent, at least one catalyzing
agent is provided in the primer. This advantageously comprises electron-donating properties. Es-
pecially preferred, the at least one catalyzing agent is selected from a group comprising zinc chlo-
ride, zinc bromide, ferric chloride, antimony chloride, antimony bromide, tin bromide, germani-
um chloride, cobalt bromide, nickel chloride and/or organic salts of tin or zinc, as for example
zinc stearates or zinc oleates, wherein particularly preferred, tin or zinc halides, and further pre-
ferred, tin chloride and zinc chloride, as well as at least one zinc stearate, are used alone or as a

mixture.

[0030] According to the invention, said at least one primer comprises said catalyzing agent in a quantity

(0031]

ranging from about 0.001% by weight, preferably from about 0.003% by weight, to about 5% by
weight, further preferred in a quantity ranging from about 0.005% by weight to about 4.5% by
weight, even further preferred in a quantity from about 0.3% by weight to about 4.5% by weight,
even further preferred in a quantity from about 0.35% by weight to about 4% by weight, based on
the total quantity of the primer. Especially preferred, a zinc stearate 1s used as catalyzing agent,
especially préferred in a quantity ranging from about 0.002% by weight to about 1% by weight,
further preferred to about 0.5% by weight, each based on the total quantity of the primer. Advan-

tageously, in the sense of the present invention, the relation between the quantity of the used cata-
lyzing agent and the quantity of the used cross-linking agent is in a range of about 3:1 to about
1:2.

Said at least one primer is applied to the product bevor wrapping or covering the respective prod-
uct with said at least one first layer in order to protect it from corrosion, for example by using
common coating tools like painting brushes, spatulas or the like. Said primer preferably compris-
es furthermore at least one elastomer as it is described further above regarding the primer for said
at least one-layered first tape. Said primer comprises this at least one elastomer preferably in a
quantity ranging from about 4% by weight to about 20% by weight, further preferred in a quantity
ranging from about 7% by weight to about 15% by weight, based on the total quantity of said
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primer. The great advantage of providing at least one elastomer in the primer advantageously
leads to a stronger bonding between primer and product or; the one hand and on the other between
primer and said at least one-layered first tape. Especially preferred in this case at least one elas-
tomer is contained in the primer, which is identically contained in said at least one-layered first
tape, wherein the identity refers to its chemical structure. In the primer for example at least one
un-crosslinked butyl rubber can be contained, or a mixture of at least one butyl rubber with at
least one ethylene-propylene-rubber, especially an EPDM, or only one ethylene-propylene-
rubber, especially one EPDM. Especially preferred, exactly one un-crosslinked butyl rubber or a
mixture of two butyl rubbers are used as elastomer in said primer, and a mixture of one butyl rub-

ber with one EPDM as at least one elastomer in said at lcast one-layered first tape.

[0032] Further preferred, said at least one primer comprises at least one co-reagent for said catalyzing

(0033]

agent, selected from a group comprising triallyl cyanurate, triallyl isocyanurate, triallyl phosphate
and/or divinyl benzene, and especially preferred a triallyl cyanurate and/or a triallyl isocyanurate.
The co-reagent in particular serves to render the used catalyzing agent compatible within said
primer. Said primer comprises the co-reagent advantageously in a quantity ranging from about
0.01% by weight to about 5% by weight, further preferred in a quantity ranging from about
0.02% by weidht to about 5% by weight, preferred to about 3% by weight, further preferred in a
quantity ranging from about 0.3% by weight to about 4% by weight, based on the total quantity of
said primer. Especially preferred, such co-reagent is used selected from a group comprising
triallyl cyanurate, triallyl isocyanurate and/or triallyl phosphate, especially preferred at least one
triallyl cyanurate, wherein the afore-mentioned co-reagents can be contained in said primer in a
quantity ranging from about 0.003% by weight to about 0.5% by weight, preferred in a quantity
raﬁging from about 0.0025% by weight to about 0.3% by weight, each based on the total quantity
of said primer.

Said primer furthermore comprises at least one petrol-based solvent and further preferred at least
one hydrocarbon resin as tackifier. Especially preferred, said primer comprises one tackifier, es-
pecially one hydrocarbon resin, in a quantity ranging from about 10% by weight to about 25% by
weight, further preferred in a quantity ranging from about 12% by weight to about 20% by
weight, each based on the total quantity of said primer. Preferably, said primer comprises the at
least one solvent, especially a such based on petrol, in a quantity ranging from about 50% by
weight to about 90% by weight, further preferred in a quantity ranging from about 60% by weight
to about 85% by weight, each based on the total quantity of said primer. In particular for the rea-
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son of providing a solvent, but also for the reason of providing a tackifier, the adding of a co-
reagent for the catalyzing agent is useful.

[0034] In a preferred composition, said primer comprises at least one catalyzing agent in a quantity rang-
ing from about 0.003% by weight, preferred from about 0.35% by weight, to about 4.5% by
weight, at least one co-reagent for said catalyzing agent in a quantity ranging from about 0.02%
by weight, preferred from about 0.03% by weight, to about 4% by weight, furthermore at least
one elastomer, preferred at least one butyl rubber and/or EPDM, even further preferred exactly
one butyl rubber, 1n a quantity ranging from about 6% by weight to about 14% by weight, as
tackifier at least one hydrocarbon resin in a quantity ranging from about 12% by weight to about
20% by weight, preferred to about 18% by weight, and as solvent a such based on petrol in a
quantity ranging from about 65% by weight to about 80% by weight, wherein the weight percent-
age ranges are each based on the total quantity of said primer. Furthermore, the mentioned weight
percentage ranges can each be used preferably alone, not only in the mentioned specific composi-
tion, in said primer. Further preferred, exactly one primer is used in the anti-corrosion system ac-
cording to the invention.

[0035] Besides said at least one elastomer and said at least one cross-linking agent, said at least one-
layered first tape advantageously comprises at least one filler, carbon black, titanium dioxide, at
least one antioxidant, at least one hydrocarbon resin, at least one stabilizer, in case of providing
an adhesive layer at least ohe polymer adhesive agent, and/or at least one oil as plasticizer. Espe-
cially preferred, said first tape comprises a process oil as plasticizer, preferred in a quantity rang-
ing from about 2% by weight to about 10% by weight, further preferred in a quantity ranging
from about 3.5% by weight to about §% by weight. Preferred, said first tape comprises a tackifier,

in particular such selected from the group of hydrocarbon resins, in a quantity ranging from about
6% by weight to about 25% by weight, further preferred in a quantity ranging from about 8% by
weight to about 18% by weight. Further preferred, said first tape comprises at least one filler, se-
lected from the group of powdery mineral fillers or of mineral and/or organic fibrous fillers, as
for example talcum, zinc oxide, cellulose fibers and the like. Especially preferred, said first tape
comprises at least one filler in a quantity ranging from about 10% by weight to about 25% by
weight, further preferred in a quantity ranging from about 13% by weight to about 22% by
weight. Furthermore, said first tape advantageously comprises at least one antioxidant, preferred a

mixture of various antioxidants, in a quantity ranging from about 0.1% by weight to about 1% by

weight, further preferred in a quantity ranging from about 0.2% by weight to about 0.5% by
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weight. As far as carbon black is present, said first tape can comprise carbon black in a quantity
ranging from about 2% by weight to about 10% by weight, further preferred in a quantity ranging
from about 3% by weight to about 9% by weight. As stabilizer, which may also be referred to as
dispersing agent, for example stearic acid can be used. Said stabilizer 1s preferably comprised in a
quantity ranging from about 0.05% by weight to about 0.5% by weight. As far as titanium dioxide
is comprised, which in particular serves as color pigment, it is comprised by said at least one-
layered first tape in a quantity ranging from about 1% by weight to about 6% by weight, further
preferred in a quantity ranging from about 2% by weight to about 5% by weight. As far as said at
least one-layered first tape comprises at least one adhesive agent layer, said at least one-layered
first tape preferably comprises at least one polymer adhesive agent in a quantity ranging from
about 0.05% by weight to about 0.5% by weight, preferred ranging from about 0.04% by weight
to about 0.5% by weight, based on the total quantity of said first tape. Especially preferred in this
case, sald at least one polymeric adhesive agent is selected from a group of polyethylenes and/or
polypropylenes. In case of providing a carrier film made of polyethylenes, said at least one poly-
mer adhesive agent 1s preferably selected from a group comprising at least one polyethylene. Said
at least one polymeric adhesive agent can preferably be used as a master batch, to which prefera-
bly color pigments can be added. Based on said at least one polymer adhesive agent, said color
pigments can be comprised in a quantity of about 0.5% by weight to about 6% by weight, based
on the total quantity of the used polymeric adhesive agent, wherein the rest is formed of the poly-
ethylene and/or polypropylene. All above-mentioned weight percentage ranges are based on the
total quantity of said first tape.

In an especially preferred composition, said first tape comprises at least one buty! rubber in a
quantity ranging from about 40% by weight to about 66% by weight, preferred to about 59% by
weight, if appropriate, at least one EPDM 1n a quantity ranging from about 6% by weight to about
14% by weight, a process oil in a quantity ranging from about 3% by weight to about 8% by
weight, as tackifier a hydrocarbon resin in a quantity ranging from about 8% by weight to about
18% by weight, at least one filler in a quantity ranging from about 12% by weight to about 23%
by weight, at least one antioxidant in a quantity ranging from about 0.1% by weight, preferred
from about 0.2% by weight, to about 0.4% by weight, if appropriate, carbon black in a quantity
ranging from about 4% by weight to 'about 8% by weight, if appropriate, a stabilizer in a quantity
ranging from about 0.1% by weight to about 0.7% by weight, and said at least one cross-linking

agent 1n a quantity ranging from about 0.5% by weight to about 8% by weight, preferred ranging
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from about 0.8% by weight to about 3% by weight. All of the afore-mentioned weight percentage
ranges are based on the total quantity of said first tape. Furthermore, the afore-mentioned weight
percentage ranges in connection with the specific composition are such, which can be used com-
monly and beyond the mentioned specitic composition.

[0037] As far as in the present invention the term "about" is used for values, value ranges or terms con-
taining values, those values are to be meant which are regarded as professionally usual in this
context by a person skilled in the art. In particular comprised by the term "about" are deviations
of the mentioned values, value ranges or terms containing values of +-10%, preferred +-5%.

[0038] Furthermore, the present invention relates to a method for protecting products from corrosion by
using the anti-corrosion system a according to the invention, as above defined, wherein said at
least one primer is applied onto the product to be protected and subsequently, at least one at least
one-layered first tape is wrapped around respectively applied to said product. Especially preferred
in case of the method according to the invention is, that during or after wrapping or applying the
first and/or second tape, the temperature is raised, in particular the temperature of the product to
be protected. For example in case of pipe plants of each type this can be effected by passing heat-
ed material through the pipe system. The anti-corrosion system has the advantage that upon oper-
ating the protected product and in particular in case of higher temperatures, 1.e. at such of more
than 80°C, a continuing crosslinking in the sense of a self-curing occurs, by which an even better
anti-corrosion effect of the anti-corrosion system according to the invention can be achieved. Es-
pecially preferred in case of the method according to the invention is, if a partly overlapping of
said at least one-layered first and/or second tape is made while it 1s wrapped respectively applied.

It is further preferred, if during wrapping respectively applying said at least one-layered first

and/or second tape, it is stretched, as this leads to a stronger mechanical hold on the product to be
protected. Finally, with the method according to the invention, preferably after wrapping the
product with at least one, but also for example two first tapes, a second tape 1s wrapped around
respectively applied to the product, wherein said first tape in particular serves to give mechanical
protection, as already described above in connection with the anti-corrosion system according to
the invention.

[0039] Furthermore, the present invention relates to a method of producing an at least one-layered first
tape for an anti-corrosion system as above described, wherein in a first step, a master batch com-

prising at least one elastomer, selected from a group comprising (block-)co- and/or terpolymers

with at least one carbon-carbon-double bond, is provided, wherein it is provided preferably at a
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temperature of the master batch ranging from about 10°C to about 80°C, and in a second step, af-
ter being cooled down to a temperature in a range from about 10°C to about 80°C, preferred at a
temperature in a range from about 10°C to about 120°C, further preferred at a temperature from
about 50°C to about 120°C, at least one cross-linking agent, selected from a group comprising at
least one reactive resin, 1s added. Said master batch is produced in a common mixer/kneader and
for the purpose of homogenization it is heated to a temperature in a range from about 50°C to
about 220°C, preferred to a temperature from about 150°C to about 200°C. It can subscquently be
stored, preferably at a room temperature of about 20°C. The temperature of the master batch upon
starting the mixing with the at least one pre-crosslinking agent may not be higher than 80°C. The
mixing in the second step 1s made in a way that the master batch, preferably cooled down to room
temperature, is filled into a preheated mixer, preferably preheated to a temperature in a range
trom about 50°C to about 80°C, and at the same time or subsequently, the cross-linking agent is
added. Caused by the sequence of adding the cross-linking agent as well as due to the selected
temperature range(s), in this way, a mixture for producing an at least one-layered first tape is re-
ceived, in which the at least one elastomer is not cross-linked, i.e. no cross-linking reaction is ini-
tiated. Said at least one elastomer and said at least one cross-linking agent of the method accord-
ing to the invention are in this case such being defined above with regard to the description of the
anti-corrosion system according to the invention and of the at least one-layered first tape com-
prised by it. Preferably, said master batch is produced by adding all possible and above described
ingredicnts for the at least one-layered first tape except for said at least one cross-linking agent.
The sequence of adding the various other components is here not relevant. All components except
for said at least one cross-linking agent for producing the master batch can be filled into the mixer
as a mixture or separately and being mixed in the mixer, and subsequently heated for homogeni-
zation. Especially preferred, the heating is effected upon mixing the master batch, in particular by
using common agitators which are known to a person skilled in this technical field.

[0040] Preferably, after admixing the cross-linking agent, it is mixed for a maximum of about 5 min, pre-
ferred about 1 min to about 3.5 min, in particular by kneading. The mixing can be carried out in a
wéy that at first, the master batch is produced and cooled down to a temperature of a maximum of
80°C, so that the mixer is also preheated correspondingly. After that, said at least one cross-

linking agent 1s mixed into the master batch. This procedure can also be applied, if the master

batch is stored, wherein it is filled into the preheated mixer preferably at room temperature of

20°C.
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[0041] Preferably, in case of the method according to the invention, after admixing said at least one
cross-linking agent, the received mixture is cooled down from the above-indicated mixing tem-
perature to a temperature in a range from about 20°C to about 80°C, preferred to a temperature in
a range from about 20°C to about 60°C. Especially preferred, the cooling is made after the mix-
ture has been preferably immediately delivered from the mixer, preferably onto rollers. By means
of this cooling step a cross-linking is safely prevented.

[0042] The present invention is explained in more detail based on the following examples. Here, it
should be mentioned in advance that the features indicated in the examples are such which may
be combined with each single or with each other of all features described in the general descrip-
tion. In particular, the composition of the first and second tape and of the primer 1s just an exam-

~ ple, and may also be different, wherein for example the first tape may even comprise no EPDM.

[0043] An exemplary composition of the first tape comprises 45% by weight of un-crosslinked butyl
rubber, received by co-polymerization of isobutylene and i1sopropene having a Mooney viscosity
ML(1+8) at 125°C of about 55 MU, 10% by weight of an EPDM, produced with ethylidene
norbornes as diene, 5% by weight of a process oil hardened by hydrogenation, 15% by weight of
a hydrocarbon resin as tackifier, 18% by weight of talcum as filler with a residue at 60 pm 1n a
sieve analysis according to DIN 66165 of 2%, 5% by weight of carbon black and 2% by weight
of a phenolic resin, namely an octylphenol-formaldehyde resin, as cross-linking agent.

[0044] A primer used in an anti-corrosion system according to the invention comprised 10% by weight
of a butyl rubber, being identical to the one used in said first tape, 15% by weight of a hydrocar-
bon resin as tackifier, identical to the one used in said first tape, 74.25% by weight of a petrol-
based solvent, and 0.75% by weight of a catalyst/co-reagent mixture of tin chloride, zinc chloride
and triallyl cyanurate.

[0045] Inside said first tape at half of its thickness, a polyethylene film with a thickness of 50 pm 1s pro-
vided as anti-jackknife break. Thus, said first tape according to the invention can be addressed as
a two-layered symmetrical tape, comprising one layer formed by the anti-jackknife break and an-
other layer, which is on both sides of the anti-jackknife break made of an identical material as
above described, comprising the elastomers and the cross-linking agent.

[0046] A further exemplary composition of the first tape comprises 49% by weight of an un-crosslinked
butyl rubber, received by co-polymerization of isobutylene and isoprene, with a Mooney-
viscosity ML(1+8) at 125°C of about 55 MU and an average molecular weight M,, of about
450,000, 6% by weight of a process oil hardened by hydrogenation, 14% by weight of a hydro-
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carbon resin as tackifier, 18% by weight of talcum as filler with a residue at 60 pm in a sieve
analysis according to DIN 66165 of 2%, 2% by weight of a phenolic resin, namely an
octylphenol-formaldehyde resin, as cross-linking agent as well as 1% by weight of other additives
such as antioxidants and disperging agents. In this case, said first tape comprised a carrier film
made of electron-beam cross-linkable polyethylene of medium density in a quantity of 97% by
weight and color pigments in a quantity of 3% by weight, each based on the total quantity of the
carrier film. Between carrier film and the layer comprising elastomer and cross-linking agent, an
adhesive layer was provided which comprised 35% by weight of a polyethylene of higher density,
15% by weight of an EPDM, produced with 5-ethylidene-2-norbornes as diene, and 50% by
weight of a pre-crosslinked butyl rubber having a Mooney viscosity ML(1+3) at 127°C of about
86 MU, wherein the weight percentage ranges are each based on the total quantity of the adhesive
layer.

An alternative primer to be used in an anti-corrosion system according to the invention comprised
9% by weight of an un-crosslinked butyl rubber as above described in connection with the two
exemplary compositions of the first tape, 18% by weight of a hydrocarbon resin as tackifier,
which may not be identical to the hydrocarbon resin in the material of said at least ﬁrét tape, 70%
by weight of a petrol-based solvent and 0.005% by weight of a zinc stearate as catalyst, wherein
the rest was added in the form of a color pigment in the form of carbon black, wherein the weight
percentage ranges are based on the total quantity of the primer.

The above described alternative first tape according to the invention was thus formed as a three-
layered tape, of one layer formed by the carrier film, another layer formed by the adhesive layer
and another layer formed by the layer of the material of said first tape.

As second tape such tape was used consisting of a polyethylene with a thickness of 500 um, hav-
Ing a layer of butyl rubber on one side, wherein between the polyethylene film and the butyl rub-
ber layer, an adhesive layer comprising about 45% by weight of butyl rubber and about 55% by
weight of polyethylene was provided.

Upon producing the mixture containing a cross-linking agent for the first tape, said cross-linking

agent is added to the mixture during the production process, as soon as it has reached a tempera-
ture of 80°C.

A primer as described above was applied to a pipe using a brush and subsequently, the first tape
according to the two alternative embodiments was wrapped diagonally around the pipe, in a way

that it was steadily overlapped. Subsequently, the second mechanical protection tape was also
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wrapped in a shifted and overlapping manner around the first tape with its side comprising the bu-
tyl rubber layer. Subsequently, a hot medium (as for example water or oil) with a temperature of
about 80°C to about 100°C, was passed through the pipe. The cross-linking process starts already
when the primer gets into contact with the first tape due to the catalytic process initiated by the
used catalyzing agent, wherein the cross-linking is accelerated if a hot medium is passed through
the pipe. Some days later, the primet, the first tape and the second tape were fused and the cross-
linking reaction respectively self-hardening reaction were nearly concluded. The anti-corrosion
system applied in such manner was suited for a permanent operating temperature of 100°C ac-
cording to DIN EN 12068.

[0052] The afore-mentioned invention provides an anti-corrosion system which is on the one hand suita-
ble to adhere firmly to products, even at high temperatures, and which can on the other hand be

processed and stored easily and safely.
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Claims

1. Anti-corrosion system comprising an at least one-layered first tape, comprising at least one elastomer
selected from the group comprising (block-) co- and/or terpolymers with at least one carbon-carbon
double bond, as well as at least one cross-linking agent, selected from the group comprising at least
one reactive resin, wherein the anti-corrosion system furthermore comprises at least one primer,

comprising at least one catalyzing agent to activate the cross-linking agent.

2. Anti-corrosion system according to claim 1, characterized in that the at least one elastomer is select-
ed from the group comprising butyl rubber, ethylene-propylene-rubber and/or ethylene-propylene-

diene-rubber.

3. Anti-corrosion system according to claim 1 or 2, characterized in that the elastomer 1s selected from
the group comprising co- and/or terpolymers of the butyl rubber consisting of isobutylene and iso-

prene and/or terpolymers consisting of ethylene and propylene with one unconjugated diene.

4. Anti-corrosion system according to one or more of the preceding claims, characterized in that the

cross-linking agent is selected from the group comprising at least one phenol resin.

5. Anti-corrosion system according to claim 4, characterized in that the at least one phenol resin has

hydroxymethyl groups.

6. Anti-corrosion system according to one of the claims 4 or 5, characterized in that the phenol resin is
made of at least one phenol or its derivatives and at least one aldehyde, selected from the group

comprising formaldehyde, acetaldehyde, benzaldehyde and/or acrolein.

7. Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one catalyzing agent is selected from the group comprising tin chloride, zinc chloride, zinc
bromide, ferric chloride, antimony chloride, antimony bromide, tin bromide, germanium chloride,

cobalt bromide, nickel chloride and/or organic salts of tin or zinc.
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Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one-layered first tape comprises the at least one elastomer in a quantity ranging from about 40%

by weight to about 65% by weight, based on total quantity of the tape.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one-layered first tape comprises the at least one cross-linking agent in a quantity ranging from

about 0.2% by weight to about 10% by weight, based on the total quantity of the tape.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one primer comprises the catalyzing agent in a quantity ranging from about 0.001% by weight

to about 5% by weight, based on the total quantity of the primer.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
Jeast one-layered first tape furthermore comprises at least one filler, carbon black, at least one antiox-

idant, at least one hydrocarbon resin and/or at least one process oil.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one primer furthermore comprises at least one elastomer according to one of the claims 1 to 3 in
a quantity ranging from about 4% by weight to about 20 % by weight, based on the total quantity of

the primer.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one primer furthermore comprises at least one co-reagent for the catalyzing agent, selected from

a group comprising triallyl cyanurate, triallyl isocyanurate, triallyl phosphate and/or divinyl benzene.

Anti-corrosion system according to claim 13, characterized in that the at least one primer comprises
the co-reagent in a quantity ranging from about 0.01% by weight to about 5% by weight, based on
the total quantity of the primer.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the at
least one primer furthermore comprises at least one petrol-based solvent and at least one hydrocarbon

resin.
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Anti-corrosion system according to one or more of the preceding claims, characterized in that the

first tape is formed at least in two layers.

Anti-corrosion system according to one or more of the preceding claims, characterized in that the

first tape comprises at least one layer of an anti-jackknife break and/or a carrier film.

Anti-corrosion system according to one or more of the preceding claims, characterized in that it fur-

thermore comprises a second tape to provide mechanical protection.

Method for the protection of products from corrosion by means of the anti-corrosion system accord-
ing to one or more of the claims 1 to 18, wherein the at least one primer 1s applied to the product to
be proteCted and subsequently, at least one at least one-layered first tape is wrapped around the prod-

uct or applied to the product.

Method according to claim 19, characterized in that after wrapping the at least one at least one-

layered first tape, again the first tape and/or the second tape is wrapped around the product or applied

to it.

Method according to one of the claims 19 or 20, characterized in that upon or after wrapping or ap-

plying the first and/or second tape, the temperature is raised.

Method according to one or more of the claims 19 to 21, characterized in that upon wrapping or ap-

plying, a partly overlapping of the at least one-layered first and/or second tape 1s made.

Method for producing an at least one-layered first tape for an anti-corrosion system according to one
of the claims 1 to 18, wherein in a first step, a master batch comprising at least one elastomer, select-
ed from a group comprising (block-) co- and/or terpolymers with at least one carbon-carbon-double

bond, is provided and in a second step, at a temperature ranging from about 10°C to about 120°C, at

least one cross-linking agent, selected from a group comprising at least one reactive resin, 1s added.
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Method according to claim 23, characterized in that after adding the at least one cross-linking agent,

mixing is carried out for a maximum of five minutes.

Method according to claim 24, characterized in that subsequently, the mixture is cooled down on

rolls.



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims

