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(57) Abréegée/Abstract:

The Invention relates a method for producing one- component sealing- and coating compounds with a polyurethane base which
can cause an Improved storage stabllity of the same and at the same time a reduction of the production costs. The method
contains the following steps: - stirring of a mixture out of a polyolcomponent and a diisocyanatecomponent, so an Isocyanate
prepolymer with a rest content of monomeric di-isocyanate of > 2 weight % Is obtained. - dispersing of pigments and inorganic
filling material and adding of a solvent while stirring, so the rest content of the monomeric di-isocyanate can react with the moisture
introduced by the filing material and a H,O concentration of < 0,01 weight % Is obtained Iin the reaction mixture. - adding of a H,O

reactive latent hardener and of at least one catalyst and an air-tight filling of resulting sealing- and coating compound.
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ABSTRACT

Method for producing one-component sealing- and coating
compounds with a polyurethane base

The invention relates a method for producing one-
component sealing- and coating compounds with a polyu-

rethane base which can cause an improved storage sta-
bility of the same and at the same time a reduction of

the production costs.
The method contains the following steps:

- stirring of a mixture out of a polyolcomponent
and a diisocyanatecomponent, soO an isocyanate
prepolymer with a rest content of monomeric di-

isocyanate of > 2 weight % is obtailned.

- dispersing of pigments and inorganic f£illing
material and adding of a solvent while stir-

ring, so the rest content of the monomeric di-
isocyanate can react with the moisture intro-

duced by the filling material and a H30 concen-

rration of < 0,01 weight % is obtained 1in the

reaction mixture.

_  adding of a H,O reactive latent hardener and of

4t least one catalyst and an air-tight filling

of resulting sealing- and coating compound .
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Method for producing one-component sealing- and coating

compounds with a polyurethane base

Description

The present invention relates to a method for producing

one-component sealing- and coating compounds with a

polyurethane base.

10 Well known and precisely examined are binding agents
for sealing- and coating compounds which contain i1socy-
anate-prepolymers which can be produced by reaction of
isocyanates with molecules with active hydrogen atoms

1ike amines and alcohols and cure under the influence
15 of humidity. DE-A 1 520 139 for example describes a

procedure to produce moisture curing mixtures of poly-

isocyanates and polyketimines oOr polyaldimines, using

isocyanate-prepolymers as polyisocyanate component. DE-

A 2 018 233 describes moisture-curable preparations

20 from isocyanate groups containing binding agents and

polyoxazolidines.

EP-A 0 702 039 describes a procedure to produce isocy-
anate-prepolymers by reaction of aromatic or Cy-

25 cloaliphatic diisocyanates with a polyol component pro-

viding that there is a rest-content of monomeric diiso-
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cyanates of less than 0,5 weight % contained 1n the
isocyanateprepolymers. When cycloaliphatic diilsocy-

anates are used, the excessive diisocyanate has to be

removed after the reaction has been finished by thin-
layer destillation until the desirable rest content of
less than‘0,5 weight % is reached. Furthermore it 1s
known from EP-A 0 702 039 and from DE-A 1 520 139 to

add filling material and HpO-reactive hardener to the

mentioned isocyanate-prepolymer with low rest content
of monomeric diisocyanates in order to produce sealing-
and coating material. To guarantee constancy of quality
and storage stability of sealing- and coating material
on the basis of already described prepolymers only a
1jow content of water is allowed to exist. This way for
example, a reaction of moisture which 1is introduced by
the filling material with free isocyanate groups under

cleavage of CO, can lead to a dangerous increase of

pressure within the bucket. Apart from that, we see
that - in the presence of hydrolysis-sensitive, latent
amine curing agents for example of the type of oXxa-
zolidines, ketimines or aldimines - the lowest degree
of rest moisture by reaction with the curing agent
leads to a thickening or curing of the material 1in the
bucket . After a certain degree of viscosity of more

rhan 8000 mPas is reached, the material 1s no more
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brushable or otherwise applicable. That is why in prac-

tise expensive drying techniques like for example dehy-
drating agents or a very costly physical predrying are

applied.

Based on this, the invention had for its purpose to
provide a manufacturing process of sealing- and coating
compounds so that an improved storage stability plus a

simultaneous reduction of processing costs can be at-

tained.

The following steps show how the problem 1is solved ac-

cording to the invention by some in-situ process:

- stirring a mixture containing a polyol component
and a diisocyanate component so that an isocy-

anate-prepolymer with a residual monomeric diilso-

cyanate of > 2 weight % 1s obtained 1intermediary;

- dispersing of pigments and an organic filling ma-
terial and adding of solvent while stirring, so

that the residual the monomer diisocyanate reacts

with the moisture that is introduced by the fill-

ing material until a Hy,O-content of < 0,01 weight

1s obtained in the reaction mixture:

%
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- adding a HoO-reactive latent curing agent and at

least one catalyst, 1f necessary, and air-proof
filling of the resulting sealing- and coating

5 compound .

10 The invention will subsequently be explained in detaill

by one illustration and some performing examples.

Fig.1l shows the viscosity course of an one component
polyurethane coating compound according to the inven-
15 tion (lower curve) and of a coating compound according

to the technology standard (upper curve).

In the process according to the invention in hand con-
cerning the production of sealing- and coating com-

20 pounds, isocyanate-containing prepolymers are produced
as basis binding agents in a first step of process. It
is important to out door floor coatings, especially of
balconies that isocyanate-containing prepolymers are
saponification- and light-stable at the same time. Iso-

25 cyanateprepolymers on the basis of polyetherpolyoles

are saponification stable but less light-stable. On the
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other hand isocyanateprepolymers on the basis of poly-
esterpolyols, polyesterpolycarbonatepolyols and polyhy-
droxyacrylates are light-stable but can”t be brought
into direct contact with concrete floor surface because
of their bad saponification stability. Beyond this,
thése polyoles have a very high grade of viscosity
which requires the use of large quantities of solvents.
But the application of large amounts of solvents 1is to
the detriment of the ecological standpoint. By mixture
of polyestercarbonatediols or polvhydroxyacrylates with
polyether, binding materials are obtained that show a
low viscosity and the curing of these binders with cy-
cloaliphatic diisocyanates and maybe latent amine
hardeners build up blockcopolymers that show a very
high saponification- and light stability. In the proc-
ess according to the invention a mixture of polyalkyle-
neetherpolyol and polyesterpolycarbonatediol are pref-
erably used as a polyol component. Mixtures of a
polyalkyleneetherpolyol and a polyester-polyetherpolyol

(Fatty acld ester) or a polyhydroxyacrylate can be used

as well.

Polyalkyleneetherpolyoles of the molecular weight of
approx. 1000 until approx. 6000 g/mol are used prefera-
bly. Special preference is given to a polypropylenegly-

col, difunctional, of an average molecular weight of
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2000 g/mol or to a polypropyleneglycol, trifunctional,
with an average molecular weight of 4000 g/mol. Accord-
ing to the invention a polyestercarbonate of an average
molecular weight of approx. 1500 g/mol to approx.-zsoo
g/mol, preferably of 2000 g/mol, is used as a further
component of the polyol mixture 1in the process. The
polyesterpolycarbonatediols, for example, present poly-
carbonates of the 6-hydroxyhexaneacid-6-

hydroxyhexylester.

According to the invention the process uses preferably
cycloaliphatic diisocyanates as an initial compound for
the isocyanateprepolymer. Cycloaliphatic diisocyanates
are called those that show at least one cycloaliphatic
ring per molecule and have at least one of both 1isocy-
anategroups directly attached with a cycloaliphatic
ring. Appropiate as such are for example cycloaliphatic
diisocyanates like l-isocyanato-3,3,5-trimethyl-5-
isocyanato-methylcyclohexane (Isophoronediisocyanate

IPDI) .

The used diisocyanates show varying reactive isocy-
anategroups within the molecule. l1l-Isocyanato-3,3,5-
trimethyl-5-isocyanatomethylcyclohexane
(Isophoronediisocyanate IPDI) for example has one pri-

mary and one secondary 1socyanategroup that are sig-
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nificantly different on account of their reactivity

concerning the OH/NCO reaction.

NCQ amw

NCO
jiVi NCO
b HO e

(reaction product 1: appr. 90%) |
M 0

NCO NCO NC O mn
C)
10 -
O | O
NC O v NC O s

(reaction product 2: appr. 10%)

15
In presence of the Lewis acids, like for example dibu-
tyltindilaurate (DBTL), the reactivity of the secondary
NCO group (see reaction way a)) is about one factor 10
higher than that of the primary NCO group (see reaction
20 way b) - (N. Marscher, H. Hbécker, Makromolekulare Che-

mie 191, 1843-1852 (1990)).

The conversion of IPDI with diols in a molar ratio of

2 : 1 following the above mentioned reaction scheme re-

25 sults 1in a kinetic controlled product distribution of

the reaction products 1 to 2 in a ratio of approx.
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9 : 1. As a consequence, about 10 % of the monomeric
diisocyanate do not react at all with polyol and at the
end of the reaction are left as residual monomers.

This yields in case of a reaction of a diol with an av-
erage molecular weight of about 2000 g/mol with IPDI to

a residual monomerxric content of IPDI of 2,5-2,8

weight %.

The production of the prepolymer takes place by stir-
ring the polyol components and the IPDI in a vacuum-
dissolver within a temperature range of 50°C to 100°C,
preferably at 90°C, until the content of the monomeric

IPDI is not decreasing anymore.

In a second process step, without 1solating the yielded

reaction products, the pigments and the inorganic fill-

ing material of the group of heavy spar (BaSO4), cal-

cium carbonate, talcum or quartz powder, which show a
water content of 0,1 to 1 weight %, in an amount up to
60 weight % - with regard to the entire weight of the
components - are added also at 90°C by being inten-
sively stirred. Simultaneously with the pigment powder
and filling material, a solvent of the group of ethy-
lacetate, butylacetate, methylethylketone, methoxypro-
pylacetate, toluene, xylene, or mixtures of the same in

a quantity of up to 20 weight % with regard to the to-
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tal weight of all components, is added. It is to be
stirred at 90°C for another 45 minutes and the exces-
sive monomeric diisocyanate reacts with water which
has been brought in by the filling materials. After
cooling and adding of a hydrolysis-sensitive, latent
curing agent and of at least one catalyst, the material
1s filled air-proof. Sealing- and coating compounds
that are produced this way excell by a special low wa-
ter content and from this results a high storage sta-

bility.

The hydrolysis-sensitive, latent curing agents can be
chosen out of the group of oxazolidines, bisoxa-
zolidines, ketimines or aldimines:; the at least one
catalyst can be chosen out of the group of p-
toluenesulfonacid, dibutyltindilaurat, zinc chloride or
organic acidanhydrides. A bisoxazolidine hardener is
used preferably. The hardening of this system is based
on a reaction of the oxazolidinerings with humidity of
alr by a cleavage of the oxygen bond of the oxazolidine

ring. The reaction of the so formed aminealcohol with

the i1socyanate prepolymer follows.

Fi1g.1l shows the viscosity course of a one component
polyurethane coating compound for the ln-situ-process

according to the standard of technology (curve above)
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over a period of 8 weeks and a storage temperature of
40°C. It is evident from the illustration that the vis-
cosity flux in case of the process according to the in-
vention that is determined due to the reaction of the
excessive monomeric diisocyanate with the water intro-
duced by the filling materials and so leads to a drying
of the coating compound, is significantly more favour-

able than the process without desiccation according to

the standard of technology.

EXAMPLES :

EXAMPLE 1:

1200 g polypropyleneglycol, difunctional, average mo-
lecular weight 2000 g/mol, 1200 g polyesterpolycarbon-
atediole, average molecular weight 2000 g/mol,
(Desmophen™ C 200, Bayer Company) and 550 g 1-
isocyanato-3,3,5-trimethyl-5-
isocyanatomethylcyclohexane (IPDI), are stirred at 90°C
in a vacuum dissolver until the concentration of mono-
meric IPDI (approx. 2,5-2,8 weight % IPDI) does not de-
crease anymore (approx. 90 minutes). Subsequently 4834

g BaSO4, 400 g pigment powder and 1400 g xylene are

added while strongly disperged at 90°C. After a stir-
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ring time of 45 minutes at 30°C the reaction mixture 1is
cooled down to room temperature. Then 400 g of a bisox-
azolidine hardener (Harter OZ, Bayer Company), 1 g of
dibutyltindilaurate and 10 g of 4-methyl-

hexahydrophthalacidanhydride are added. A coating com-

tained

solid content: 86 %
viscosity at 20°C: 2 Pas
content of monomeric IPDI: 0,14 %
content of HyO: 0,005 %

cured material (7 days at 23°C, 50% relative humidity) :

tensile strength: 9 N/mm?2

elongation at break: 400 %

Before the filling material is added the rest concen-

tration of monomeric IPDI is 2,8 % concerning the pure
binding agent (30 % of the total formulation) what 1is

equivalent to a concentration of 0,0038 mol IPDI.

The water content of BaSO, is approx. 0,14 weight % in
relation to pure BaSO4 (48 % of the total formulation)

what is equivalent to a content of 0,0037 mol H»O.
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During the stirring of 45 minutes of the reaction mix-

ture in the presence of BaSO; the following desiccation

reaction can be observed.

NCO NH.

+ H,0 > .

NCO | NCO

The originating amine reacts in some unspecific secon-
dary reactions with additional NCO groups existant in
the reaction mixture under formation of carbamide bind-
ings. So approximately one can assume a stoichiometri-

cal relation of IPDI to H5O of 1:1 for the desiccation

reaction. This corresponds very well with the wvalues

found 1n practice.

Following values have been stated in the final formula-

tion:

monomeric IPDI: 0,14 weight % => 6 x 104 mol

H5O: 0,005 weight % => 3 x 10~4 mol
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COMPARISON EXAMPLE:

Into a mixture composed out of 1500 g prepolymer 1
(reaction product of a polyetherpolyol on the basis of
propyleneoxide with an equivalent weight of approx.
1000 g/val with IPDI with a residual monomeric content
of < 0,5 %, (Desmodur™ E 41, Bayer Company)) and

1500 g prepolymer 2 (reaction product of a
polyestercarbonatediol with IPDI with a molecular
weight of approx. 2000 g/mol and a residual monomeric
content of 0,5 % (Desmodur VPLS 2958, Bayer Company)),
4789 g BaSO4, 400 g pigment powder and 1400 g xylene at
room temperature are added while strongly being
dispersed. 400 g of a bisoxazolidine hardener (Harter
0Z, Bayer Company), 1lg dibutyltindilaurate and 10 g
4-methyl-hexahydropaththalacidanhydride are added.

A coating compound with the following characteristic

data 1is obtained:

solid content: 86 %
viscosity at 20°C: 2 Pas

\O

content of monomeric IPDI: < 0,12 %



10

15

20

25

CA 02293355 2006-03-06

o\

content ot H4O: 0,07

cured material (7 days at 23°C, 50 % relative humid-

1ty) :

tensile strength: 9 N/mm?
elongation at break: 400 %
EXAMPLE 2:

1000 g polypropyleneglycol, trifunctional, average mo-
lecular weight 4000 g/mol, 1000 g of a solution of a
polvhydroxyacrylate, approx. trifunctional, average mo-
lecular weight Mn = 1300 g/mol, (Joncryl™ SCX-507, Jon-
son Polymer Company) in butylacetate with an OH content
of 4,2 % related to the solid matter and 650 g 1-
isocyanato-3,3,5-trimethyl-5-
isocyanatomethylcyclohexane (IPDI) are stirred at 90°C
in a vacuumdissolver until the content of monomeric
IPDI (approx. 2,6 weight % IPDI) does not decrease any-
more (approx. 90 minutes). Then, while being strongly

disperged at 90°C, 5139 g BaSO4, 400 g pigment powder

and 1400 g xylene are added. After a stirring time of

45 minutes at 90°C the reaction mixture 1s cooled down

to room temperature and 400 g of a bisoxazolidine hard-
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ener (Harter™ 0Z, Bayer Company), 1 g of dibutyltindi-
laurate and 10 g of 4-methyl-

hexahydrophthalacidanhydride are added.

5 A coating compound with the following characteristic

data 1s obtained:

solid content: 84 %
viscosity at 20°C: 3 Pas

10 content of monomeric IPDI: 0,18 %
content of H5»O: 0,005 %

cured material (7 days at 23°C, 50% relative humidity) :

tensile strength: 10 N/mm2

15 elongation at break: 80 %

EXAMPLE 3¢

20 1500 g polypropyleneglycol, trifunctional, average mo-
lecular weight 4000 g/mol, 528 g of a fatty acid ester,

approx. trifunctional, average molecular weight 561

g/mol, (Sovermol™ 750, Henkel Company) with an OH con-
tent of 9,1 % related to the solid matter and 810 g 1-

25 1socyanato-3,3,5-trimethyl-5-
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isocyanatomethylcyclohexane (IPDI) are stirred at 90°C
in a vacuumdissolver until the content of monomeric

IPDI (approx. 2,8 weight % IPDI) does not decrease any-

more (approx. 90 minutes). Subsequently 5033 g BaSO4,

400 g pigment powder and 1312 g xylene are added while
being strongly disperged at 90°C. After a stirring time
of 45 minutes at 90°C the reaction mixture 1s cooled
down to room temperature. Then 400 g of a bisoxa-
20lidine hardener (Harter 0Z, Bayer Company), 1 g of
dibutyltindilaurate and 10 g of 4-methyl-
hexahydrophthalacidanhydride are added.

A coating compound with the following characteristic

data is obtailined:

solid content: 86 %
viscosity at 20°C: 2 Pas
content of monomeric IPDI: 0,18 %
content of H5,O: 0,005 %

cured material (7 days at 23°C, 50% relative humidity):

tensile strength: 12 N/mm?

elongation at break: 50 %
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The formulations of the coating compounds from the ex-

amples 1,2 and 3 contain:

28-34 weight % prepolymer
5 52-56 weight % filling material/pigments
14-16 weight % solvents

4 weight % latent hardener.

The sealing- and coating compounds that are produced
10 according to the method according to the invention show

a very high storage stability of at least one year.
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1I0S

Method for producing one-component sealling- and

coating compounds with a polyurethane base by

- stirring of a mixture of one polyol-component
and one dilisocyanate-component, so an
isocyanate prepolymer with a residual of
monomeric diisocyanate of > 2 welight % 1is

obtained intermediary;

- dispersing of pigments and inorganic filling

*

material and adding of solvents while

stirring, so that the residual monomeric
diisocyanate reacts with the water content
that 1s i1ntroduced by the filling material
until H;O content of < 0,01 weight % 1s

obtained in the reaction mixture;

- adding of a H;O reactive latent curing agent
and air-proof filling of the resulting

sealing- and coating compound.

Method according to claim 1, wherein at least one

catalyst 1s added with the H;O reactive latent

curing agent.
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Method according to claim 1 or 2, wherein said
polyol-component 1s a mixture of one
polyetherpolyole with one polyesterpolycl and/or
one polvyesterpoly-ether—-polyol,
polyesterpolycarbonatediol,

polyhydroxyacrylate.

Method according to claim 3, wherein said
polyetherpolyol-component 1s composed of
polyether-polyols of an average molecular welight
of 1000 to 6000 g/mol with incorporated

ethyleneoxide- and/or propyleneoxide units.

Method according to claim 4, wherein said
poly—-etherpolyol-component 1s a
polypropyleneglycol, di-functional, with an
average molecular weight of 2000 g/mol or a
polypropyleneglycol, trifunctional, with an

average molecular weight of 4000 g/mol.

Method according to claim 3, wherein said
polyesterpolycarbonatediole with an average

molecular weight of 2000 g/mol is used.
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Method according to claim 6, wherein the average
molecular weight is on the basis of the
polycarbonate of 6-hydroxyhexaneacid-6-

hydroxyhexylester.

Method according to any one of claims 1 to 7,
wherein said at least one cycloaliphatic

diisocyanate as diisocyanate-component is used.

Method according to claim 8, wherein said
l-isocyanato-3, 3, 5-trimethyl-5-isocyanatomethyl-
cyclohexane (IPDI) 1s used as dilsocyanate-

component.

Method according to any one of the claims 1 to 9,
wherein said reaction of polypropyleneglycol and
polyesterpolycarbonatediol and l-isocyanato-3, 3,
5-trimethyl-5-isocyanatomethylcyclohexane (IPDI)
in a molar ratio of 1:1:4 while being stirred 1n a

vacuum dissolver for about 90 minutes at about

90°C so that the residual content of monomeric
diisocyanate (IPDI) of 2,5 to 2,8 weight % 1s

stated 1n the reaction mixture.

Method according to any one of the claims 1 to 10,

wherein the pigment, filling material and solvent



S
12.
13.

10

15
14.

20

CA 02293355 2006-03-06

- 271 -

are added at about 90°C into the reaction mixture
and are dispersed with vigourous stirring, then
the reaction mixture is cooled down to room
temperature and then the latent curing agent 1s

added.

Method according to claim 11, wherein at least one

catalyst 1s added with the latent curing agent.

Method according to any one of the claims 1 to 12,

wherein said pigments and inorganic filling
materials are selected from the group consisting
of barium sulfate (BaSQO4), calcium carbonate, talc
and quartz powder with a water content of 0,1 to 1

weight % H20, related to the filling material, in

a quantity up to 60 weight %, related to the total

weight of the components, are added.

Method according to any one of the claims 1 to 13,
whereln saild solvents are selected from the group
consisting of ethylacetate, butylacetate,

methylethylketone, methoxypropylacetate, toluene,

xylene, and mixtures of the same in an amount up

to 20 weight %, related to the total weight of the

components, are added.
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15. Method according to any one of claims 1 to 14,
wherein said latent hardener is selected from the

group consisting of oxazolidine, bisoxazolidine,

ketimine and aldimine are added.

16. Method according to claim 15 wherein at least one

catalyst selected from the group consisting of

p—-toluenesulfone acid, dibutyltindilaurate, zinc

chloride and organic acidanhydrides 1s added.
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Viscosity course of 1 CPUR coating compound

IN-situ-process

without drying
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