
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

13
4 

75
8

B
1

TEPZZ _¥4758B_T
(11) EP 2 134 758 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
05.07.2017 Bulletin 2017/27

(21) Application number: 08737394.0

(22) Date of filing: 07.04.2008

(51) Int Cl.:
C08F 236/10 (2006.01) C08F 212/10 (2006.01)

C08F 2/24 (2006.01) C08F 2/44 (2006.01)

C09J 109/06 (2006.01) C09J 125/10 (2006.01)

(86) International application number: 
PCT/IB2008/000833

(87) International publication number: 
WO 2008/122872 (16.10.2008 Gazette 2008/42)

(54) STYRENE-BUTADIENE COPOLYMERS, PROCESS FOR THE PREPARATION THEREOF AND 
HIGH COHESION ADHESIVE COMPOSITIONS

STYROL-BUTADIEN-COPOLYMERE, VERFAHREN ZU IHRER HERSTELLUNG UND 
HAFTZUSAMMENSETZUNG MIT HOHER KOHÄSION

COPOLYMÈRES STYRÈNE-BUTADIÈNE, PROCÉDÉ POUR LES PRÉPARER ET COMPOSITIONS 
ADHÉSIVES À FORTE COHÉSION

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR

(30) Priority: 05.04.2007 BR PI0701521

(43) Date of publication of application: 
23.12.2009 Bulletin 2009/52

(73) Proprietor: ARLANXEO Brasil S.A.
25221-000 Duque de Caxias (BR)

(72) Inventors:  
• MOUTINHO, Marcus, Tadeu, Moura

Rio de Janeiro RJ 20530-580 (BR)
• DOS SANTOS, Manoel, Remigio

Duque de Caxias RJ 25211-220 (BR)
• LUZ, Rinaldo, Farias

Rio de Janeiro RJ 20541-280 (BR)

• LOVISI, Humberto, Rocha
Icarai-Niteroi RJ 24220-111 (BR)

• PINTO, Mauro, Eduardo, Costa, Braz
Rio de Janeiro RJ 22750-006 (BR)

(74) Representative: Wichmann, Birgid
LANXESS Deutschland GmbH 
LEX-IPR 
Kennedyplatz 1
50569 Köln (DE)

(56) References cited:  
EP-A- 0 050 226 WO-A-2008/019461
GB-A- 2 137 212 US-A- 5 153 255

Remarks: 
The file contains technical information submitted after 
the application was filed and not included in this 
specification



EP 2 134 758 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention refers to styrene-butadiene copolymers (SBR) that are prepared using aqueous emulsion
polymerization technology and are intended for the adhesive and sealing industry, being particularly useful in the prep-
aration of contact adhesives and pressure-sensitive adhesives and widely applicable in the footwear and furniture in-
dustries. The use of this kind of elastomer in processes for preparing adhesives, having an aqueous or solvent base,
provides high cohesion to adhesive compositions without compromising the adhesion.
[0002] The present invention is also intended to protect the process of obtaining SBR copolymers, simultaneously
comprising: aqueous emulsion polymerization at high temperatures, the use of a specific (surfactant) and the maintenance
of the Mooney viscosity and the combined styrene content in the copolymer in high ranges. Another object of the present
patent application is the protection of adhesive compositions that are obtained from SBR polymers, either in solid or
latex form.
[0003] By definition, adhesives are substances capable of keeping two materials together by bonding their surfaces.
Over recent decades, technological advances in bonding different materials have meant that adhesives have appeared
on the market as an important class of materials.
[0004] The efficiency of an adhesive is mainly measured by its adhesion and cohesion properties. Adhesion is a
surface phenomenon that implies in the permanent union of two materials, by intermolecular forces. On the other hand,
cohesion is defined as the state in which the particles of an adhesive are kept joined, by means of primary and secondary
valence forces.
[0005] Adhesion and cohesion may be jeopardized not only by the inefficiency of the adhesive composition, but also
by the intrinsic characteristics of the substrate, causing what is known as adhesive or cohesive failure. Adhesive failure
is defined as being the rupture of the interfacial link between the adhesive and the adherent, whereas cohesive failure
occurs when the fracture tension allows the permanence of layers of adhesives in both substrates.
[0006] The substrate is the material to be bonded and, consequently, its nature and its surface treatment are funda-
mental factors for the adhesive process. Porosity, acidity, alkalinity, etc. of the substrate are features that influence the
bonding result. The natures of the interphase and the interface are also critical factors for this process. The interphase
is the region near the point of contact between the adhesive and the substrate, and the interface, also called the connecting
layer, is the contact area between the surface of one material and the surface of another. Hence the importance of
selecting the adhesive, since it must be compatible with the substrate.
[0007] Typically, the elastomer is the main ingredient used in adhesive compositions, since it is the polymeric base
of said compositions, particularly the compositions of contact adhesives and pressure-sensitive adhesives. Among the
polymeric materials most used in adhesive compositions are natural rubber, polychloroprene, nitrilic rubber and butadiene
and styrene rubber (SBR).
[0008] Butadiene and styrene rubber does not have the choice adhesive properties of natural, nitrilic or polychloroprene
rubber, however it has lower production and commercialization costs than these elastomers. Beneficially, when compared
to the adhesives of natural rubber, the SBR adhesives have lower resistance to heat and lower water absorption, and
can also be processed in a more suitable temperature range. However, in relation to adhesives with a nitrilic and
polychloroprene rubber base, they do not have the same resistance to oils, solvents and oxidation. One of the most
important characteristics of the present invention is the possibility of total or partial substitution of these polymers,
generating improvement in the properties and significant cost reduction of the final adhesive product, particularly in some
applications of polychloroprene in the footwear and furniture sectors.
[0009] The content of combined styrene present in butadiene and styrene rubber is another critical variable for the
adhesion process. The increase in the combined styrene content in the SBR copolymer molecule increases its polarity,
providing improved compatibility with the varied components of the adhesive composition and the substrate, thus in-
creasing the range of possibilities for the formulator of the adhesive and increasing the possibility of using the formulated
adhesive in various types of applications, from bonding of metallic materials, to woods, agglomerates and various kinds
of plastics.
[0010] The viscosity of the adhesive, the irregularities in the surface of the substrate, besides the presence of con-
taminants thereon, are other critical factors for the efficiency of the adhesion. The adhesive has finite viscosity, which
generally varies rapidly over time, and so cannot overcome the barriers formed by the contaminants and irregularities
present on the surface of the substrate. Accordingly, tension points may be created causing fractures on the interfaces
between the adhesive and the adherent, thus compromising the bonding performance.
[0011] Adhesives can be classified as structural and non-structural adhesives. The expression structural adhesive is
generally used to describe adhesives that remain unaltered throughout their entire useful life and that have high shear
strength (typically over 7.0 MPa, pursuant to the ASTM D-1002 standard) and have good resistance to intemperate
weather. In this kind of adhesive, the cohesion force between the materials submitted to bonding is a critical property
that is a measure of its excellence. Structural adhesives include those with a thermorigid resin base such as epoxy,
urethane and acrylic.
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[0012] Non-structural adhesives, compared to structural adhesives have a lower cohesive force and shorter life as a
material bonding agent. Said adhesives are normally used for temporary fixing or bonding of weak substrates. They can
be applied easily, are affixed quickly and are used in fast bonding lines, operations that require moderate levels of
cohesive force in the final bonding (less than 7.0 MPa) and milder environmental use conditions, since they present
relative resistance to inclement weather. The most common types of non-structural adhesives are PSA (Pressure-
Sensitive Adhesives), contact adhesives, thermoplastic and elastomeric emulsions and hot melt adhesives - which are
solid adhesives, based on thermoplastic polymers that either have tack or not and that are applied in cast state, gaining
resistance as they solidify.
[0013] Adhesives based on polymeric materials, besides shear strength, must have peel strength, creep resistance
and controlled viscosity.
[0014] In adhesive compositions, the elastomer and the - adhesion enhancer resin are generally two important com-
ponents. SBR rubbers require the incorporation of tack agents, that favor the adhesion property.
[0015] Adhesion enhance resins are normally resins of natural origin, such as colophony (pitch) and derivatives thereof,
hydrocarbon and terpenic resins, which are present in concentrations ranging from 100 to 300 phr (per hundred rubber)
compared to the concentration of the chosen elastomer.
[0016] The adhesive compositions are classified as having an aqueous or solvent base. Solvent base adhesives are
generally prepared by dissolving the elastomer in aliphatic or aromatic hydrocarbonate solvents, from petroleum parts,
chlorate or chlorofluorate solvents, esters and ketones.
[0017] Generally, solvents used for elastomers of the styrene-butadiene copolymer (SBR) kind are aliphatic hydro-
carbonates such as n-hexane, n-heptane, n-octane; and aromatic hydrocarbonates such as toluene, benzene, and o-
xylene.
[0018] Besides these components, other additives are also used, such as: loads, antioxidants, pigments, fungicides,
foam preventives, plasticizers, wetting agents, etc.
[0019] Typically, the final adhesive, having either an aqueous or solvent base, contains from around 3 to around 30%
by weight of the chosen elastomer.
[0020] Generally, the polymers can be prepared by emulsion polymerization, suspension, solution or mass. However,
emulsion polymerization and suspension techniques are the most used due to the ease of controlling the viscosity of
the reaction medium and the highest conversion of monomers, when compared to other techniques. Polymerization can
be carried out by a batch process, a continuous process or a semi-continuous batch feed process, in which one or more
reaction components can be added during the course of the process. The reaction temperatures are normally in the
range of around -10°C and 100°C, preferably in the range of 5°C and 80°C. Polymerization should be conducted in the
absence of air or oxygen.
[0021] Aqueous emulsion polymerization is the technique preferably used for preparing styrene-butadiene copolymers
(SBR). Emulsion polymerization can be initiated by means of free radical generating agents, such as: organic peroxides
and hydroperoxides, such as benzoyl peroxide, dicumyl peroxide, t-butyl peroxide, cumyl hydroperoxide, p-methane
hydroperoxide, etc.; azo compounds, such as azobisisobutironitryl, azobisisobutylamidin, etc.; persulfates, such as
ammonium persulfate, potassium and sodium; and ultraviolet light. Normally, the compounds that initiate or generate
free radicals are combined with redox systems or the ultraviolet light with photo-sensitive agents, such as, benzophenone
and diazo organic compounds.
[0022] Typical emulsion polymerization uses persulfate salts or an organic peroxide as initiator, including a redox
system, water adjusted to the desired pH value with acids or bases, usually tamponed with inorganic salts, and also
active anionic, cationic or non-ionic wetting agents. It must also be pointed out that the state of the art relating to emulsion
polymerization discloses the use of chain transfer agents as an optional component of the reaction. Conventionally used
agents are, for example, mercaptans.
[0023] The final product of emulsion polymerization is in the form of a latex and must undergo a coagulation process
when it is desired to obtain a rubber or solid polymer. Typical coagulation processes use polyvalent metal and alcohol
salts, such as, for example: magnesium sulfate, calcium chlorate, methanol and isopropanol. Agglomeration techniques
are also used. The polymer obtained is usually washed and dried.
[0024] Generally, synthetic copolymer butadiene and styrene (SBR) elastomers do not have per se sufficiently suitable
adhesion and cohesion properties for certain industrial sectors, and so must be modified to achieve the required per-
formance.
[0025] Patent application GB 2.137.212 describes a process for preparing a stable adhesive dispersion of modified
polymer comprising the formation of a mixture containing:

(a) styrene at a level of 10% to 45% by weight of total active solids;
(b) butadiene at a level of 40% to 90% by weight of total active solids;
(c) other monomers, at levels of 0 to 20% by weight of total active solids, selected from acrylonitrile, methyl meth-
acrylate, vinyl acetate, isoprene or an alkyl acrylate having 3 to 8 carbon atoms in the alkyl radical, or any acrylic
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monomer;
(d) a synthetic adhesion enhancer resin or a rosin derivate at a level of 5% to 55% by weight of the total active solid;
and polymerizing monomers (a), (b), and optionally (c) in the presence of adhesion enhancer (d) of an aqueous
solution containing one or more emulsifiers and polymerization initiators.

[0026] The polymerization reaction for the preparation of the copolymer is carried out in a single-step process, at a
temperature and pressure typically used in emulsion polymerization. The emulsifiers used may be any compound that
decreases the surface tension, such as ethylene oxide derivatives of an alkyl phenol, a fatty acid or an alcohol, sodium
lauryl sulphate, a sulphated or sulphonated ethylene or propylene oxide derivative of an analkyl phenol, a fatty acid or
a fatty alcohol and also, but not necessarily, rosin soaps. The end product of polymerization can be used to form a
general use pressure-sensitive adhesive (PSA) for labels and adhesive tapes. According to the examples set forth in
patent GB 2.137.212, it is estimated that on average the percentage of styrene is in the range of 12.5%, that of butadiene
37.5% and that of rosin ester derivatives 50%. However, said document does not address viscosity control of the
elastomer or end adhesive, nor applications in the footwear and furniture industries.
[0027] EP 0050226 A1 describes SBR aqueous dispersions that are used as adhesives in the form of a latex. The
polymers were not isolated from the latex and their Monney viscosities were not measured.
[0028] US 5,153,255 describes a low temperature (5°C) polymerization process for the preparation of SBR for use in
tires that uses a resin soap as surfactant. The polymers obtained have high bound styrene contents and high Mooney
viscosities. The present invention describes new styrene-butadiene copolymers (SBR) having superior adhesion and
cohesion properties that are used in innumerous final applications, either in the form of latex or in the form of coagulated
rubber. The new copolymers developed by the applicant present a high styrene concentration in the range of 45 to 75%,
and high Mooney viscosity, in the range of 85 to 150 and are particularly useful for preparing contact adhesives and
pressure-sensitive adhesives.
[0029] The use of the SBR copolymers of this invention provides superior properties to adhesive compositions, ensuring
improved performance in the bonding of various substrates, such as PVC, thermoplastic rubbers (TR), leather, recon-
stituted leather, wood, foams, expanded polystyrene, rock wool, glass wool, galvanized substrates, concrete, etc. The
present invention is also intended to meet the need to reduce costs, providing an excellent alternative for the furniture
and footwear industries, among others.
[0030] It has been surprisingly discovered that through a hot emulsion polymerization process, the suitable selection
of the surfactant, the higher concentration of styrene and the increased Mooney viscosity in the copolymer, it is possible
to obtain styrene-butadiene copolymers (SBR) that result in the maximization of the adhesion and cohesion properties
in the adhesive compositions and, consequently, the application of said compositions as an excellent alternative for the
footwear and furniture industries.
[0031] The present invention is also intended to protect the process of obtaining SBR copolymers, simultaneously
comprising: aqueous emulsion polymerization at high temperatures; the use of a surfactant of the resinous soap kind,
which is incorporated in the styrene-butadiene copolymers in acid form, acting as an adhesive agent; the control of the
Mooney viscosity in the range of 85 to 150 and the styrene content in the range of 45 to 75%.
[0032] The hot aqueous emulsion polymerization process is carried out at temperatures ranging from 40°C to 65°C,
preferably from 45°C to 60°C. The Mooney viscosity ranges from between 85 to 150; more preferably between 100 to
130. The total solids content is in the range of 20 and 40%, preferably between 22 and 30% and the combined styrene
content in the range of 45 to 75, preferably between 45 and 65; more preferably between 50 and 60.
[0033] According to the present invention, the emulsion polymerization process for preparing the SBR copolymer
having differentiated adhesion and cohesion properties is characterized by comprising the following steps:

1- purging the reactor with gaseous nitrogen to completely remove oxygen from the medium, which would inhibit
the process of initiation and spreading of the reaction;
2- adding a preheated emulsifier at temperatures in the range of 40°C - 60°C;
3- adding monomers (styrene and butadiene) and the chain transfer agent;
4- adding a previously prepared free radical initiator solution;
5- polymerizing at temperatures in the range of 40°C to 65°C until an SBR copolymer latex is formed, the Mooney
viscosity of which is controlled to be within the range of 85-150, and the total solids content is maintained in the
range of 20-40%;
6- stopping polymerization, after 60%-80% conversion of monomers, by adding a reaction shortstop;
7- removing unreacted butadiene and styrene monomers;
8- coagulating the latex by adding coagulants, such as aqueous solutions of inorganic salts and acids to the coag-
ulation container; and,
9- washing and drying said SBR copolymer, which contains the surfactant, the resinous soap, incorporated in its
acid form.
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[0034] The emulsifier is the mixture of resinous acid with the other components, and is prepared in a closed vessel.
The water used is demineralized water, since the presence of ions may cause insolubilization of the surfactant or
emulsifier, whereby deviations in the reaction progress and/or destabilization of the formed latex may occur. Water is
preheated to 60°C - 70°C prior to the addition of said surfactant thus improving dissolution kinetics of the surfactant.
Said surfactant is present in the range of 2.0 to 8.0 parts per hundred parts of monomer (phm), preferably in the range
of 4.0 to 6.0 phm. After said surfactant is completely solubilized, a dispersing agent is added until complete solubilization
thereof.
[0035] The dispersing agent that is a dioctyl sulfosuccinic acid salt acts in stabilizing the formed latex and is present
in concentrations ranging from 0.1 to 2.5 phm, preferably 0.7 to 1.5 phm. Finally, a pH buffer in concentrations ranging
from 0.2 to 1.5 phm, preferably 0.5 to 1.0 phm is added. Potassium phosphate, sodium acetate and sodium bicarbonate
are the most widely utilized and preferred compounds for the present invention. The final pH of the emulsifying mixture
must be adjusted to 10 to 11.5. Generally, phosphoric acid is used for pH decrease and sodium hydroxide for pH increase.
Said emulsifying mixture is maintained at a temperature of 60 to 70°C.
[0036] Free radical generators, which can be used in the process of the present invention are those widely known in
the art. The concentration of free radical generators, in accordance with the present invention, is in the range of 0.015
to 1.5 phm, preferably 0.1 to 0.8 phm.
[0037] The chain transfer agent is present in the reaction mixture in an amount of 0.01 to 1.0 phm, preferably 0.05 to
0.6 phm, more preferably 0.1 to 0.2 phm, and is selected from alkyl and/or aryalkyl mercaptans, such as n-octyl mercaptan,
n-dodecyl mercaptan, t-octyl mercaptan, t-dodecyl mercaptan, tridecyl mercaptan, tetradecyl mercaptan, hexadecyl
mercaptan and the like, and mixtures thereof. The preferred chain agents are t-dodecyl mercaptan and n-dodecyl
mercaptan.
[0038] Chain shortstops used in the process of the present invention are those typically used in conventional polym-
erization processes. Said chain shortstops are present in concentrations ranging from 0.015 to 15 phm, preferably 0.1
to 8 phm.
[0039] The product formed in the reactor is a latex that when necessary must be subjected to a coagulation process
in order to become a solid polymer. Said coagulation process consists of adding salts of metals having valences greater
or equal to two, the preferred salts being calcium chloride, magnesium chloride or aluminum sulfate. Said salts insolubilize
the surfactant, thereby destabilizing particles and enhancing coalescence between said particles. A mixture of mineral
acids with monovalent salts, such as, for example, sulfuric acid and sodium chloride, may also be used. After coagulation,
the polymer is washed and dried. Typically, prior to coagulation, antioxidants are added to protect the polymer.
[0040] Thus new styrene-butadiene copolymers (SBR) are provided, having superior adhesion and cohesion proper-
ties. They are used in innumerous final applications, either in the form of latex or in the form of coagulated rubber. The
new copolymers developed by the applicant have a high concentration of styrene, in the range of 45 to 75%, and high
Mooney viscosity, in the range of 85 to 150 and are particularly useful for preparing contact adhesives and pressure-
sensitive adhesives.
[0041] The present invention also describes adhesive compositions that are formulated with the styrene-butadiene
copolymers (SBR) of this invention, hot polymerized, in the presence of an adhesion enhancer emulsion system, having
a high content of combined styrene and high Mooney viscosity, which are intended for application in the sectors of leather
and artifacts thereof, wood, furniture, civil construction, footwear, among others.
[0042] The adhesive compositions of the present application consist of 8 to 20% of the SBR as defined in the applicant’s
invention, preferably 12 to 16%; from 8 to 24% of tack agent; from 0.5 to 1.5% of protection agent and from 54 to 84%
of solvents.
[0043] The tackifier, protection and solvent agents are those used in the adhesives industry in general.

EXAMPLES:

[0044] The examples set forth below are intended to illustrate the process of obtaining SBR copolymers, as well as
the adhesive compositions that are the subject matter of this invention. They are also intended to demonstrate the final
characteristics of the adhesive compositions, comparatively to the state of the art closest to the invention, particularly
that disclosed by British patent GB-21 37 212A.

Example 1 - Invention

I- Preparing an SBR copolymer

[0045] In this experiment, the SBR copolymer was synthesized using the emulsion polymerization technique of this
invention. Into a 20 liter capacity reactor, in a vacuum (around 600 mmHg) 6,150g of water were added, 2,950g of
resinous soap emulsioned in water at 7%, 3,150g of styrene, 1,850g of butadiene and 5g of n-dodecylmercaptan. The
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reaction mixture was heated to a temperature of around 50°C and kept under agitation. Further ingredients added
comprised 550g of aqueous solution of potassium persulfate at 4%. The polymerization reaction was kept at a constant
temperature of 50°C for around 10 hours until a total solids content of latex of 21-22% was obtained and then 580g of
an aqueous solution of n-isopropylhydroxylamine at 4% was added. A sample of latex, presenting 55% of combined
styrene and Mooney viscosity 120, was coagulated using a conventional technique and dried as described ahead.

II - Coagulation of the SBR latex

[0046] To obtain the solid elastomer, the SBR latex obtained in step I above was coagulated.
[0047] Into a 20-liter capacity stainless steel vessel, having a casing for steam heating, were placed 2,000g of SBR
latex. The latex was heated to around 65°C under mechanical agitation and the phenolic-type antioxidant was added,
so as to obtain around 1% by weight of antioxidant in the dry-based rubber. Under vigorous agitation, 600ml of a sodium
chlorate solution at 20% was added and then the coagulating agent was slowly added (sulphuric acid solution in water
at 0.4%) until lumps of rubber were formed. Once the coagulation process had finished, washing with demineralized
water began in order to withdraw the coagulation residues. Next, the lumps were placed in a stainless steel sieve for
incubation drying with forced air circulation at 65°C for 18 hours or until no humidity remained in the rubber lumps.

Example 2 - Preparing the adhesive compositions

Adhesive composition A - SBR the subject matter of this invention

[0048] This composition comprised the use of the SBR obtained in Example 1, which is hotpolymerized, presenting
55% of combined styrene, Mooney viscosity 120 and 5% of resinous acid incorporated in the polymer.
[0049] The preparation of this adhesive, in a closed, Cowles-type mixer, made of stainless steel 316L, at ambient
temperature (approximately 24°C), comprised 79% of toluene, followed by agitation of the medium. This agitation con-
tinued throughout the adhesive preparation process. After adding the solvent, 1% of a mixture of antioxidants (phenolics
and phosphates) was added. Next, 10% of the SBR of Example 1 was added, previously milled, in pieces measuring
approximately 3mm in diameter. After adding the copolymer, the system was cooled in order to ensure that a temperature
of about 25°C was maintained.
[0050] Then, 10% of glycerol ester was added, whose softening point is approximately 80°C, allowing homogenization
for 90 minutes. The system was kept under agitation for 240 minutes, in order to achieve complete homogenization. At
the end of this time, a sample was collected to determine the viscosity and subsequent adjustment thereof.
[0051] The final properties of the adhesive are demonstrated in Table 1.

Comparative adhesive composition A1 - conventional SBR based on patent GB-2 137 212A

[0052] This example reproduces an adhesive formulation based on the examples described in British patent GB-21
37 212A, which discloses the use of copolymers having combined styrene content in the range of 20 to 30% and typical
Mooney viscosity in the range of 45 to 55.
[0053] The preparation of this adhesive, in a closed, Cowles-type mixer, made of stainless steel 316L, at ambient
temperature (approximately 24°C), comprised 79% of toluene, followed by agitation of the medium. This agitation con-
tinued throughout the adhesive preparation process. After adding the solvent, 1% of a mixture of antioxidants (phenolics
and phosphates) was added. Next, 10% of the SBR was added, having a combined styrene content of 23.5% and
Mooney viscosity of 52, previously milled, in pieces measuring approximately 3mm in diameter. After adding the copol-
ymer, the system was cooled in order to ensure that a temperature of about 25°C was maintained.
[0054] Subsequently, 10% of glycerol ester was added, whose softening point is approximately 80°C, allowing ho-
mogenization for 90 minutes. The system was kept under agitation for 240 minutes, in order to achieve complete
homogenization. At the end of this time, a sample was collected to determine the viscosity and subsequent adjustment
thereof.
[0055] The final properties of the adhesive are demonstrated in Table 1.

Adhesive composition B - SBR the subject matter of this invention

[0056] This composition uses the SBR obtained in Example 1, which is hot polymerized, presents 55% of combined
styrene, Mooney viscosity 120 and 5% of resinous acid incorporated to the polymer.
[0057] The preparation of this adhesive, in a closed, Cowles-type mixer, made of stainless steel 316L, at ambient
temperature (approximately 24°C), 79% of toluene, followed by agitation of the medium. This agitation continued through-
out the adhesive preparation process. After adding the solvent, 1% of a mixture of antioxidants (phenolics and phosphates)
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was added. Next, 10% of the SBR of Example 1 was added, previously milled, in pieces measuring approximately 3mm
in diameter. After adding the copolymer, the system was cooled in order to ensure that a temperature of about 25°C
was maintained.
[0058] Next, 7% of non-reactive terpene-phenolic resin was added, whose softening point is approximately 140°C and
3% of aromatic hydrocarbon resin, whose softening point is 140°C, allowing homogenization for 90 minutes. The system
was kept under agitation for 240 minutes, in order to achieve complete homogenization. At the end of this time, a sample
was collected to determine the viscosity and subsequent adjustment thereof.
[0059] The final properties of the adhesive are demonstrated in Table 1.

Comparative adhesive composition B1 - conventional SBR based on patent GB-2 137 212A

[0060] This example reproduces an adhesive formulation based on the examples described in British patent GB-
2173212A, which discloses the use of copolymers having combined styrene content in the range of 20 to 30% and typical
Mooney viscosity in the range of 45 to 55, but in the presence of a specific adhesion enhancer preferred by the applicant’s
invention.
[0061] The preparation of this adhesive, in a closed, Cowles-type mixer, made of stainless steel 316L, at ambient
temperature (approximately 24°C), 79% of toluene, followed by agitation of the medium. This agitation continued through-
out the adhesive preparation process. After adding the solvent, 1% of a mixture of antioxidants (phenolics and phosphates)
was added. Next, 10% of the SBR was added, previously milled, in pieces measuring approximately 3mm in diameter.
After adding the copolymer, the system was cooled in order to ensure that a temperature of about 25°C was maintained.
[0062] Next, 7% of non-reactive terpene-phenolic resin was added, whose softening point is approximately 140°C and
3% of aromatic hydrocarbon resin, whose softening point is 140°C, allowing homogenization for 90 minutes. The system
was kept under agitation for 240 minutes, in order to achieve complete homogenization. At the end of this time, a sample
was collected to determine the viscosity and subsequent adjustment thereof.
[0063] Below, the applicant sets forth a comparative table of the final properties of the adhesive formulated from the
SBR copolymers that are the subject matters of the present invention and formulations taught in the state of the art.

[0064] An analysis of table 1 reveals the synergist effect caused by the high content of combined styrene and high
Mooney viscosity which favor the cohesion property. Additionally, the presence of the resinous acid incorporated in the

Table 1 - Comparative properties of the compositions contained in the examples

Components Example A Example A1 Example B Example B1

SBR 10 % 10 % 10 % 10 %

Phenolic antioxidant 1 % 1 % 1 % 1 %

Glycerol ester 10 % 10 % - -

Phenolic terpene - - 7 % 7 %

Aromatic hydrocarbon - - 3 % 3 %

Toluene 79 % 79 % 79 % 79 %

Characteristics of the SBR

Combined styrene (%) 55 23.5 55 23.5

Mooney viscosity (MML1+4@100°C) 120 52 120 52

Properties of the Adhesives

Solids content(%) 20.0 20.0 20.0 20.0

Viscosity (Brookfield RVT) 5,500 1,300 8,400 1,900

Peel strength (N/mm) PVC vs NYLON 8.5 0.9 13.7 1.4

PVC vs PP 2.4 0.3 3.0 0.2

Shear strength (N/mm2) PVC vs NYLON 0.3 0.1 0.4 0.1

PVC vs PP 0.3 0.1 0.4 0.1

MDF vs PVC 0.57 0.01 0.97 0.02
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copolymer and the high polymerization temperature, responsible for the presence of ramifications in the copolymer,
favor the adhesion property. All these factors added together provide high performance of the adhesive composition,
reflected in the excellent results of the peel strength and shear strength tests, far superior than the results obtained with
the conventional SBR.
[0065] From a comparison of the data in Table 1, it can easily be noted that the balance of adhesion/cohesion properties
could only have been achieved by the specific molecular design of the present invention, which associated these four
key parameters: high content of combined styrene, high Mooney viscosity, presence of resinous acid incorporated in
the copolymer and control of the ramifications, defined by the polymerization temperature.

Claims

1. Process for preparing styrene-butadiene copolymers (SBR) which comprises, simultaneously, aqueous emulsion
polymerization at high temperatures and the use of a resinous soap as a surfactant, characterized in that the
resinous soap emulsifier remains incorporated in the copolymers in its acid form, said copolymers having Mooney
viscosity (ML 1+4@100°C) between 85 and 150 and styrene content between 45 and 75%, and characterized by
comprising the following steps:

purging the reactor with gaseous nitrogen to completely remove oxygen from the medium, which would inhibit
the process of initiation and spreading of the reaction;
adding a preheated emulsifier at temperatures in the range of 40 to 60°C;
adding styrene and butadiene monomers and the chain transfer agent;
adding a previously prepared free radical initiator solution;
polymerizing at temperatures in the range of 40 to 65 °C until an SBR copolymer latex is formed, the Mooney
viscosity of which is controlled to be within the range of 85 to 150, and the total solids content is maintained in
the range of 20 to 40%;
stopping polymerization, after 60 to 80% conversion of monomers, by adding a reaction shortstop;
removing unreacted butadiene and styrene monomers;
coagulating the latex by adding coagulants, such as aqueous solutions of inorganic salts and acids to the
coagulation container; and
washing and drying said SBR copolymer, which contains the surfactant, the resinous soap, incorporated in its
acid form.

2. Process according to claim 1, characterized by the fact that the Mooney viscosity is between 100 and 130.

3. Process according to any of claims 1 to 2, characterized by the fact that the total solids content is between 22 and
30%.

4. Process according to any of claims 1 to 3, characterized by the fact that the combined styrene content is between
45 and 65%.

5. Process according to claim 4, characterized by the fact that the combined styrene content is more between 50 and
60%.

6. Process according to claim 5, characterized by the fact that the polymerization occurs at temperatures ranging
between 45 and 60 °C, until an SBR copolymer latex is formed whose Mooney viscosity is controlled in the range
of 100 to 130 and the total solids content is maintained in the range of 22 to 30%.

7. Styrene-butadiene copolymers (SBR) obtained by the process according to any of claims 1 to 6.

8. Adhesive compositions, characterized by comprising between 8 and 20% of the styrene-butadiene copolymers as
defined in claim 7, between 8 and 24% of a tackifier agent, between 0.5 and 1.5% of a protection agent and between
54 and 84% of solvents.

9. Adhesive compositions according to claim 8, characterized by comprising between 12 and 16% of said styrene-
butadiene copolymers.

10. The use of adhesive compositions according to claims 8 or 9, for the bonding of substrates selected from PVC,
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thermoplastic rubbers (TR), leather, reconstituted leather, wood, foams, expanded polystyrene, rock wool, glass
wool, galvanized substrates and concrete.

Patentansprüche

1. Verfahren zur Herstellung von Styrol-Butadien-Copolymeren (SBR), das gleichzeitig eine wässrige Emulsionspo-
lymerisation bei hohen Temperaturen und die Verwendung einer Harzseife als Tensid umfasst, dadurch gekenn-
zeichnet, dass der Harzseife-Emulgator in seiner Säureform in die Copolymere eingearbeitet bleibt, die Copolymere
eine Mooney-Viskosität (ML 1+4 bei 100°C) zwischen 85 und 150 und einen Styrolgehalt zwischen 45 und 75%
aufweisen, dadurch gekennzeichnet, dass es die folgenden Schritte umfasst:

Spülen des Reaktors mit gasförmigem Stickstoff zur vollständigen Entfernung von Sauerstoff aus dem Medium,
welcher den Prozess der Initiierung und Ausbreitung der Reaktion inhibieren würde;
Zugeben eines vorerhitzte Emulgators bei Temperaturen im Bereich von 40 bis 60°C;
Zugeben von Styrol- und Butadien-Monomeren und dem Kettenübertragungsmittel;
Zugeben einer vorher hergestellten Radikalinitiatorlösung;
Polymerisieren bei Temperaturen im Bereich von 40 bis 65°C bis zur Bildung eines SBR-Copolymer-Latex,
dessen Mooney-Viskosität so gesteuert wird, dass sie im Bereich von 85 bis 150 liegt, wobei der Gesamtfest-
stoffgehalt im Bereich von 20 bis 40% gehalten wird;
Stoppen der Polymerisation nach einem Monomerenumsatz von 60 bis 80% durch Zugabe eines Reaktions-
stoppers;
Entfernen von nicht umgesetzten Butadien- und Styrol-Monomeren;
Koagulieren des Latex durch Zugabe von Koagulantien, wie wässrigen Lösungen von anorganischen Salzen
und Säuren, zu dem Koagulationsbehälter und Waschen und Trocknen des SBR-Copolymers, das das Tensid,
die Harzseife, in ihrer Säureform eingearbeitet enthält.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Mooney-Viskosität zwischen 100 und 130 liegt.

3. Verfahren nach einem der Ansprüche 1 bis 2, dadurch gekennzeichnet, dass der Gesamtfeststoffgehalt zwischen
22 und 30% liegt.

4. Verfahren nach einem der Ansprüche 1 bis 3, dadurch gekennzeichnet, dass der kombinierte Styrolgehalt zwischen
45 und 65% liegt.

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, dass der kombinierte Styrolgehalt mehr zwischen 50 und
60% liegt.

6. Verfahren nach Anspruch 5, dadurch gekennzeichnet, dass die Polymerisation bei Temperaturen im Bereich
zwischen 45 und 60°C bis zur Bildung eines SBR-Copolymer-Latex, dessen Mooney-Viskosität so gesteuert wird,
dass sie im Bereich von 100 bis 130 liegt, wobei der Gesamtfeststoffgehalt im Bereich von 22 bis 30% gehalten
wird, erfolgt.

7. Styrol-Butadien-Copolymere (SBR), erhalten durch das Verfahren nach einem der Ansprüche 1 bis 6.

8. Klebstoffzusammensetzungen, dadurch gekennzeichnet, dass sie zwischen 8 und 20% der Styrol-Butadien-Co-
polymere gemäß Anspruch 7, zwischen 8 und 24% eines Klebrigmachers, zwischen 0,5 und 1,5% eines Schutzmittels
und zwischen 54 und 84% Lösungsmittel umfassen.

9. Klebstoffzusammensetzungen nach Anspruch 8, dadurch gekennzeichnet, dass sie zwischen 12 und 16% der
Styrol-Butadien-Copolymere umfassen.

10. Verwendung von Klebstoffzusammensetzungen nach Anspruch 8 oder 9 zum Verbinden von Substraten, die aus
PVC, thermoplastischen Kautschuken (TR), Leder, Lederfaserstoff, Holz, Schaumstoffen, expandiertem Polystyrol,
Steinwolle, Glaswolle, galvanisierten Substraten und Beton ausgewählt sind.
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Revendications

1. Procédé de préparation de copolymères de styrène-butadiène (SBR) qui comprend, simultanément, une polymé-
risation en émulsion aqueuse à des températures élevées et l’utilisation d’un savon résineux comme tensioactif,
caractérisé en ce que l’émulsifiant de type savon résineux reste incorporé dans les copolymères sous sa forme
acide, lesdits copolymères ayant une viscosité Mooney (ML 1+4 @ 100 °C) de 85 à 150 et une teneur en styrène
de 45 à 75 %, et caractérisé en ce qu’il comprend les étapes suivantes :

purge du réacteur avec de l’azote gazeux pour éliminer complètement du milieu l’oxygène, qui inhiberait le
processus d’initiation et de propagation de la réaction ;
ajout d’un émulsifiant préchauffé à des températures de 40 à 60 °C ;
ajout de monomères styrène et butadiène et de l’agent de transfert de chaîne ;
ajout d’une solution d’initiateur radicalaire préparée au préalable ;
polymérisation à des températures de 40 à 65 °C jusqu’à ce qu’un latex de copolymère SBR soit formé, la
viscosité Mooney de celui-ci étant contrôlée de façon à être de 85 à 150, et la teneur en solides totaux étant
maintenue de 20 à 40 % ;
arrêt de la polymérisation, après la conversion de 60 à 80 % des monomères, en ajoutant un agent d’arrêt de
réaction ;
élimination des monomères butadiène et styrène n’ayant pas réagi ;
coagulation du latex par addition de coagulants, tels que des solutions aqueuses de sels inorganiques et
d’acides, au récipient de coagulation ;
et
lavage et séchage dudit copolymère SBR, qui contient le tensioactif, le savon résineux, incorporé sous sa forme
acide.

2. Procédé selon la revendication 1, caractérisé en ce que la viscosité Mooney est de 100 à 130.

3. Procédé selon l’une quelconque des revendications 1 à 2, caractérisé en ce que la teneur en solides totaux est
de 22 à 30 %.

4. Procédé selon l’une quelconque des revendications 1 à 3, caractérisé en ce que la teneur en styrène combiné est
de 45 à 65 %.

5. Procédé selon la revendication 4, caractérisé en ce que la teneur en styrène combiné est plus de 50 à 60 %.

6. Procédé selon la revendication 5, caractérisé en ce que la polymérisation a lieu à des températures de 45 à 60
°C, jusqu’à ce qu’un latex de copolymère SBR soit formé, la viscosité Mooney de celui-ci étant contrôlée de façon
à être de 100 à 130, et la teneur en solides totaux étant maintenue de 22 à 30 %.

7. Copolymères de styrène-butadiène (SBR) obtenus par le procédé selon l’une quelconque des revendications 1 à 6.

8. Compositions adhésives, caractérisées en ce qu’elles comprennent de 8 à 20 % des copolymères de styrène-
butadiène tels que définis dans la revendication 7, de 8 à 24 % d’un agent collant, de 0,5 à 1,5 % d’un agent de
protection, et de 54 à 84 % de solvants.

9. Compositions adhésives selon la revendication 8, caractérisées en ce qu’elles comprennent de 12 à 16 % desdits
copolymères de styrène-butadiène.

10. Utilisation de compositions adhésives selon les revendications 8 ou 9, pour le collage de substrats sélectionnés
parmi le PVC, les caoutchoucs thermoplastiques (TR), le cuir, le cuir reconstitué, le bois, les mousses, le polystyrène
expansé, la laine de roche, la laine de verre, les substrats galvanisés et le béton.
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