EP 0 842 974 B1

)) oo ARTRAREATA A ARTRTAO
(19) o European Patent Office

Office européen des brevets (11) EP 0 842 974 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl.’”: CO8K 5/01, CO8L 83/04

of the grant of the patent:
26.01.2000 Bulletin 2000/04

(21) Application number: 96500146.4

(22) Date of filing: 19.11.1996

(54) Silicone compositions hardenable in the presence of water or air humidity
In Gegenwart von Wasser oder Luftfeuchtigkeit hartbare Siliconzusammensetzungen

Compositions siliconiques durcissables en présence d’eau ou d’humidité

(84) Designated Contracting States: « Hiriart Bodin, Jean Michel
BE DE ES FR GB GR IE IT NL PT 20140 Andoain (Guipuzcoa) (ES)
(43) Date of publication of application: (74) Representative: Carpintero Lopez, Francisco
20.05.1998 Bulletin 1998/21 HERRERO & ASOCIADOS, S.L.
Alcala, 21
(73) Proprietor: Krafft, S.A. 28014 Madrid (ES)

20140 Andoain (Guipuzcoa) (ES)
(56) References cited:

(72) Inventors: EP-A- 0 043 501 EP-A- 0 204 641
¢ Soler Perales, José EP-A- 0 219 660 EP-A- 0 228 596
20140 Andoain (Guipuzcoa) (ES) GB-A- 1 584 509

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It 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)



10

15

20

25

30

35

40

45

50

55

EP 0 842 974 B1
Description

[0001] The present invention relates to organopolysiloxane base compositions hardenable at temperatures below
50°C in the presence of water or air humidity. These compositions, known as RTV or silicone sealants, are used as
binders, moulding masses or waterproofing products and form an elastomer after hardening at room temperature.
[0002] These compositions primarily consist of an o, w dihydroxy polydiorganosiloxane, one or several reticulating
agents containing more than two reactive groups per molecule, capable of reacting with water and silanol groups and
generally containing an accelerator.

[0003] Inorderto modify the characteristics of hardenable compositions for specific applications, non-reactive polysi-
loxanes, such as o, w trimethyl polydimethylsiloxanes, thixotropy agents such as pyrogenic silicas, mineral charges,
biocides, UV absorbers, pigments, etc. may be incorporated.

[0004] Undoubtedly, due to the high cost of polysiloxanes, the incorporation of organic plasticisers in these compo-
sitions appears to be a very advantageous possibility. The incorporation of these components moreover allows char-
acteristics such as transparency, paintability, etc. to be improved.

[0005] An attempt has previously been made at using organic substances such as adipates, polybutenes, etc. in
compositions vulcanising at room temperature.

[0006] Generally, the scarce compatibility of polysiloxanes with other raw materials does not allow hardenable com-
positions to be made containing a high quantity of organic plasticisers without losing transparency and/or without ex-
udation phenomena taking place.

[0007] When the organic products have a good compatibility with polysiloxanes, they generally have a low molecular
weight and a high volatility that renders them unsuitable as permanent plasticisers.

[0008] For instance, US patent 4,357,438 describes the use of small quantities of cyclic or paraffinic compounds to
improve the paintability of polysiloxane base compositions hardenable with amidoalkylethoxysilanes. These paraffinic
compounds containing less than 24 carbon atoms have an excessively high volatility and would yield a loss of weight
and a very high volume shrinkage in hardenable compositions containing significant quantities thereof. The same would
happen with the only cyclic compound mentioned in this patent, namely cyclohexane, which is extremely volatile.
[0009] Indeed, the patent claims the use of quantities of these compounds in the overall composition that are always
below 15%.

[0010] US patent 4,312,801 describes the use of alkylaromatic compounds. These compounds, which have a good
compatibility with polysiloxanes and little volatility, have been successfully used for years, primarily to improve the
transparency of hardenable compositions. They are however inconvenient in their low resistance to sunlight and the
hardened compositions containing the same can with time be yellowed. Protecting these compositions with additives
is economically costly and, depending on the nature of the alkylaromatic compounds, does not always suffice to avoid
an aged colour change.

[0011] The present invention is based upon the incorporation of organic cycloaliphatic type products, namely alkyl-
cyclohexanes, in polysiloxane base compositions hardenable at room temperature.

[0012] We have surprisingly found that alkylcyclohexanes have an exceptionally good compatibility with polysi-
loxanes, very similar to their alkylaromatic homologues, and significant quantities may be incorporated as polysiloxanes
without producing exudation phenomena or causing a yellowing of the hardened composition under sunlight.

[0013] In accordance with the invention, alkylcyclohexane type compounds with a molecular weight in excess of 220
are used in order to limit or eliminate evaporation losses when the hardened compositions are subjected to high room
temperatures.

[0014] The alkylcyclohexanes aforesaid do not take part in the hardening reaction of polysiloxanes and substitute
the non-reactive silicone fluids normally used to plasticise hardened compositions.

[0015] The alkylcyclohexanes with a molecular weight of 220 which may be used for obtaining polysiloxane base
hardenable compositions can belong in the group having the following generic formula:

R,



10

15

20

25

30

35

40

45

50

55

EP 0 842 974 B1

[0016] Group R, is a linear or branched alkyl radical of formula C,H,,,..4 where n is greater than or equal to 1 and
smaller than 25.

[0017] Groups R,, R; can be equal to or different from each other in a same molecule and can be H and/or linear
or branched alkyl radicals of formula C,H,,.4 Where n is greater than or equal to 1 and smaller than 25.

[0018] In accordance with the invention, the polysiloxane base hardenable compositions can contain one or several
products belonging in the group aforesaid.

[0019] These mono, di or trialkylcyclohexane components are not yet commercially available in industrial quantities
but may be very economically prepared by severe hydrogenation of the corresponding alkylbenzenes.

[0020] We have made this hydrogenation using a catalyser with 56% Ni, temperatures between 150°C and 175°C,
a pressure of 3.2 MPa, a spatial velocity (LHSV) of 2 and an H,/HC ratio of 5.5.

[0021] Particularly advantageous alkylcyclohexanes worthy of note are monoalkylcyclohexanes such as decylcy-
clohexane, undecylcyclohexane, dodecylcyclohexane, tridecylcyclohexane and tetradecylcyclohexane, heavy alkylcy-
clohexanes produced by hydrogenation of heavy alkylates obtained in the manufacture of linear and/or branched do-
decylbenzenes. These heavy alkylcyclohexanes contain a large quantity of components pricipally formed by mono and
dialkylcyclohexanes.

[0022] Particularly advantageous alkylcyclohexanes worthy of note are dialkylcyclohexanes such as didecylcy-
clohexane, decylundecylcyclohexane or didodecylcyclohexane.

[0023] The alkylcyclohexane compounds have a very good compatibility with polysiloxanes, are scarcely volatile,
have a low cost and are resistent to ultraviolet light attack, which enables them to be used in significant quantities and
very transparent polysiloxane base hardenable compositions not yellowing under sunlight to be obtained.

[0024] In accordance with the present invention, polysiloxane base compositions are obtained which may be stored
in the absence of humidity and hardening in the presence of humidity to form an elastomer. They are used as moulding
or waterproofing agents.

[0025] The compositions primarily contain:

[0026] Polysiloxanes with silanol groups, a reticulating agent and a catalyser accelerating hardening of the compo-
sition in the presence of humidity.

[0027] These compositions can contain plasticisers and/or thixotropy agents and/or binding agents and/or mineral
charges and/or pigments and/or solvents and/or antioxidant additives, etc. and be primarily used as waterproofing,
encapsulating, moulding or coating masses.

[0028] Particularly, the invention provides a silicone composition hardenable at a temperature below 50°C in the
presence of water or air humidity obtained by mixing o, ® dihydroxy polydiorganosiloxane, one or several reticulating
agents containing an average of more than two groups per molecule capable of reacting with silanol groups and op-
tionally accelerators, charges, non-reactive polysiloxanes as plasticisers, pigments, and other additives, characterised
by containing alkylcyclohexanes with a molecular weight in excess of 220 in a proportion of 5 to 50 parts on the overall
mixture.

[0029] The components of the polysiloxane base compositions are known and commonly used.

[0030] The polysiloxanes with silanol groups used are preferably o, w-dihydroxy polydimethylsiloxanes with a vis-
cosity ranging between 1 000 and 500 000 mPas at 25°C and a,w trimethylpolydimethylsiloxanes as plasticiser with
viscosities ranging between 50 and 10 000 mPas at 25°C.

[0031] The reticulating agent used may be acetoxysilanes, alcoxysilanes, aminosilanes, oxymosilanes, amidosi-
lanes, etc.

[0032] The charges used are preferably silicas, calcium carbonates, quartz, diatom earths, etc.

[0033] The compositions in accordance with the presentinvention are characterised by containing alkylcyclohexanes
with a molecular weight in excess of 220 and are used in quantities of 5 to 50 parts of the overall mixture.

[0034] The compositions thus obtained are characterised by a good stability during storage, a rapid curing and a
good resistance to yellowing of the hardened product.

EXAMPLE 1

[0035] A translucent waterproofing composition is prepared in an anaerobic environment to serve as reference, with
a 45% content of a,, w dihydroxy polydimethylsiloxanes with a viscosity of 70 000 mPas, 40% o, w trimethyl polydimeth-
ylsiloxane with a viscosity of 1 000 mPas, 5% triacetoxylsilane and 10% pyrogenic silica (specific surface BET 150 m?/
g). This composition can be stored in sealed containers and the hardening process begins when the composition comes
in contact with environmental humidity.

[0036] The characteristics of this composition and those of examples 2 and 3 are shown on table I.
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EXAMPLE 2

[0037] A composition similar to that of example 1 is prepared, substituting 85% of the silicone fluid (34% of the
preparation) with a tridecylcyclohexane obtained by total hydrogenation of the linear tridecylbenzene resulting from
the manufacture of linear alkylbenzenes (LAB) and consisting of a mixture of isomers of formula C;3H,7CgH4;.
[0038] A waterproofing composition is obtained that is very transparent, easy to extrude, very stable in storage and
with little evaporation shrinkage.

EXAMPLE 3

[0039] A translucent waterproofing composition is prepared in an anaerobic environment with a content of 45% o,
w dihydroxy polydimethylsiloxane with a viscosity of 70 000 mPas, 20% o, w trimethyl polydimethylsiloxane with a
viscosity of 1 000 mPas, 20% alkylcyclohexane with a molecular weight of 350 consisting of a mixture of mono and
dialkyl cyclohexanes and obtained by hydrogenating a heavy alkylate resulting from the manufacture of dodecylben-
zene, 5% methyl trys(methylethylketoxime)silane and 10% pyrogenic silica (specific surface BET 150 m?/g). This com-
position may be stored in sealed containers and the hardening process begins when the compositions comes in contact
with environmental humidity.

[0040] A transparent waterproofing hardenable composition is obtained that is easy to extrude, very stable in storage
and with little evaporation shrinkage.

TABLE I --
Characteristics of the hardened composition
Example 1 | Example 2 | Example 3

E100 MPa 0.22 0.23 0.25
Tensile strength MPa 1.4 1.3 0.7
Ultimate elongation % 650 650 450
Hardness Shore A 15 14 17
Loss of volume 7 days at 70°C | % 4 7.5 6

[0041] Table | shows that relatively high quantities of alkylcyclohexanes can be used in hardenable polysiloxane
compositions whilst maintaining low volume losses at 70°C. A large variety of reticulation systems can also be used.

Claims

1. Asilicone composition hardenable at a temperature below 50°C in the presence of water or air humidity obtained
by mixing o, w-dihydroxy polydiorganosiloxane, one or several reticulating agents containing an average of more
than two groups per molecule capable of reacting with silanol groups and optionally accelerators, charges, non-
reactive polysiloxanes as plasticisers, pigments and other additives, characterised by containing alkylcyclohexanes
with a molecular weight in excess of 220 in a proportion of 5 to 50 parts on the overall mixture.

2. Asilicone composition as in claim 1, characterised in that the alkylcyclohexanes with a molecular weight in excess
of 220 which may be used belong in the group having the following generic formula

R,
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where group Ry is a linear or branched alkyl radical of formula C,H,,,,1 where n is greater than or equal to 1 and
smaller than 25, and where groups R,, R3 can be equal to or different from each other in a same molecule and
can be H and/or linear or branched alkyl radicals of formula C,H,,.4 where n is greater than or equal to 1 and
smaller than 25.

A silicone composition as in claims 1 and 2, essentially characterised in that monoalkylcyclohexanes such as
decylcyclohexane, undecylcyclohexane, dodecylcyclohexane, tridecylcyclohexane or tetradecylcyclohexane may
be used as particularly advantageous alkylcyclohexanes.

A silicone composition as in claims 1 and 2, essentially characterised in that dialkylcyclohexanes such as didecyl-
cyclohexane, decylundecylcyclohexane or didodecylcyclohexane may be used as particularly advantageous alkyl-
cyclohexanes.

A silicone composition as in claims 1 and 2, essentially characterised in that heavy alkylcyclohexanes produced
by hydrogenating the heavy alkylates obtained in the manufacture of linear and/or branched dodecylbenzene and
which contain a large quantity of components principally formed by mono and dialkylcyclohexanes may be advan-
tageously used.

Patentanspriiche

1.

In Gegenwart von Wasser oder Luftfeuchtigkeit bei einer Temperatur unter 50°C hartbare Siliconzusammenset-
zungen, die durch Vermischung von o, ® Dihydroxi-Polydiorganosiloxan mit einem oder mehreren Rastermitteln,
welche im Durchschnitt mehr als zwei Gruppen pro Molekil enthalten, die mit Silanolgruppen reaktionsféhig sind,
sowie wahlweise mit Beschleunigern, nicht reaktionsfahige Polysiloxanchargen als Plastifiziermittel, Pigmenten
und anderen Zusatzen hergestellt werden, dadurch gekennzeichnet, dass sie Alkylcyclohexane mit einem Molge-
wicht von uber 220 im Verhaltnis von 5 zu 50 Teilen der Gesamtmischung entalt.

Siliconzusammensetzung, nach Anspruch 1 dadurch gekennzeichnet, dass die eingesetzten Alkylcyclohexane mit
einem Molgewicht von 220 kdnnen zur Gruppe folgender Formel gehdren:

R,

Rs

wobei es sich bei der Gruppe R; um ein lineares oder verzweigtes Alkylradikal der Formel C H,,4 handelt, bei
der n grésser oder gleich 1 ist und unter 25 betragt und die Gruppen R,, R3 untereinander in einem einzigen
Molekul gleich oder verschieden und H und/oder lineare bzw. verzweigte Alkylradikale der Formel C H,.4 sein
kénnen, bei denen n grésser oder gleich 1 ist und unter 25 betragt.

Siliconzusammensetzung, nach den Anspriichen 1 und 2 hauptséachlich dadurch gekennzeichnet, dass als beson-
ders vorteilhafte Alkylcyclohexane Monoalkylcyclohexane wie Didecylcyclohexan, Undecylcyclohexan, Dodecyl-
cyclohexan oder Tetradecylcyclohexan eingesetzt werden.

Siliconzusammensetzung, nach den Anspriichen 1 und 2 hauptsachlich dadurch gekennzeichnet, dass als beson-
ders vorteilhafte Alkylcyclohexane Dialkylcyclohexane wie Didecylcyclohexan, Decyl-Undecylcyclohexan oder Di-
dodecylcyclohexan eingesetzt werden.

Siliconzusammensetzung, nach den Anspriichen 1 und 2 hauptséachlich dadurch gekennzeichnet, dass vorteilhaf-
terweise schwere Alkylcyclohexane eingesetzt werden kénnen, die durch Hydrierung von schweren, bei der Her-
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stellung von linearem und/oder verzweigtem Dodecylbenzol erhaltenen Alkylaten hergestellt werden und eine gros-
se Menge von Komponenten enthalten, die hauptsachlich durch Mono- und Dialkylcyclohexane gebildet werden.

Revendications

Composition de silicone a température inférieure a 50°C en présence d'eau ou de I'humidité de I'air obtenue par
mélange d'un o, o diydroxy polydiorganoxiloxane, d'un ou plusieurs agents de réticulation contenant une moyenne
de plus de deux groupes par molécules capables de réagir avec des groupes silanols et en option des accélérants,
des charges, des polysiloxanes non réactifs tels que des plastifiants, des pigments et d'autres additifs caractérisée
en qu'elle contient des alkylcyclohexanes au poids moléculaire supérieur a 220 dans la proportion de 5 a 50 parts
sur le total du mélange.

Composition de silicone selon 18re revendication, caractérisée en ce que les alkylcyclohexanes au poids molécu-
laire supérieur a 220 utilisables peuvent appartenir au groupe de la formule générique suivante :

R

R3

ou le groupe R, est un radical alkyl linéaire ou ramifié de formule CH,.4, n étant supérieur ou égal & 1 et inférieur
a 25 et ou les groupes R, et R3 peuvent étre égaux ou différents entre eux dans une méme molécule et peuvent
étre H et/ou des radicaux alkyls linéaires ou ramifiés de formule C H, .1, n étant supérieur ou égal a 1 et inférieur
a 25.

Composition de silicone selon les 18re et 2éme revendications, essentiellement caractérisée en ce qu'on peut utiliser
comme alkylcyclohexanes particulierement avantageux les monoalkylcyclohexanes tels que le décylcyclohexane,
le undécylcyclohexane, le dodécylcyclohexane, le tridécylcyclohexane ou le tétradécylcyclohexane.

Composition de silicone selon 1ére et 2éme revendications essentiellement caractérisée en ce que I'on peut utiliser
comme alkylcyclohexanes particulierement avantageux les dialkylcyclohexanes tels que le didécylcyclohexane,
le décylundécylcyclohexane ou le didodécylcyclohexane.

Composition de silicone selon 1ére et 2éme revendications essentiellement caractérisée en ce que I'on peut avan-
tageusement utiliser des alkylcyclohexanes lourds produits par I'hydrogénation des alquilates lourds issus de la
fabrication du dodécylbenzene linéaire et/ou ramifié et qui contiennent une grande quantité de composants formés
principalement par des mono et dialkylcyclohexanes.
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