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Product obtained from the reaction of a) an amine-diol resulting from the reaction of a primary amine having the formula
R-NH; wherein R represents an aliphatic or aromatic radical, with at least one alkylens oxide comprising predominantly
propylene oxide and b) at least one polyfunctional substance capable of acting on hydroxy! groups of said amine-diol. The
product disclosed may be used as additive in an electrodeposition paint composition in order to form, after application on a
metal substrate, a coating or a film having an improved resistance to pinholes and to cracking.

(57) Abrégé

Produit de réaction de a) un aminediol provenant de l1a réaction d'une amine primaire de formule R-NH; dans laquelie R
désigne un radical aliphatique ou aromatique, avec au moins un oxyde d’alkyléne comprenant en prédoeminance de l'oxyde
de propyléne et de b) au moins une substance polyfonctionnelle, capable d'agir sur les groupes hydroxyles dudit aminediol.
It peut étre utilisé comme additif dans une composition de peinture d“¢lectrodéposition afin de fournir aprés application sur
un substrat métallique, un revétement ou un film ayant une résistance améliorée aux piqures et a la cratérisation.




PRODUCTS OBTAINED FROM THE REACTION OF AMINE-DIOL
AND A POLYFUNCTIONAL SUBSTANCE AND APPLICATION OF SUCH
PRODUCTS TO ELECTROAPPLICABLE CATIONIC PAINT
COMPOSITIONS

FIELD OF THE INVENTION

The present invention concerns the field of electroapplicable paints. Its object
is products obtained from the reaction of an amine-diol with a polyfunctional
substance, said products having the character of a resin. Through the introduction of
cationic groups, said resin ¢an be put in the form of an aqueous dispersion which can
be employed directly as an additive in an electroapplicable cationic paint
composition.
PRIOR ART

The technique for forming a paint or varnish by electrodeposition from a bath
of suitable chemical composition is known to a person skilled in the art. There are
many bibliographic and patent references on such a subject. Illustrations in the field
of the invention are provided by US Patents No0.4.689.131 and No.4.810.535, which
were recently granted, and which describe additives intended to improve the
appearance of coatings obtained by electrodeposition. Such a technique finds wide
application in the automotive industry. In fact, vehicle bodies are routinely coated
with a paint or a varnish by electrodeposition.

At the present time, there is an intensified search for sheet metal which has
good corrosion resistance, and this leads to the selection of special ferrous alloys and
of enamel compositions which are further improved in comparison with those

already available. For example, it has been found that iron/zinc alloys are suitable
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for the production of sheet metal having good corrosion resistance. It is known,
nevertheless, that this type of sheet metal, in particular, is difficult to treat by the
electrodeposition technique if the end purpose is to produce a flawless surface
coating. In particular, the appearance of pinholes or craters is observed, these being
surface defects caused by the application of the potential difference needed for the
electrodeposition (or electrophoresis). When sheet metal components, as in the case
of vehicle car bodies, have areas that are accessible with difficulty, there is a
tendency to increase the voltage applied to make certain that the whole of the body
will be provided with a suitable coating. By this very fact, the risk of pinholes is
increased, these being, in fact, attributable to small electric arcs initiated at the metal
substrate and passing through the surface coating.

The presence of a perfectly continuous electrophoretic coating is obviously
eminently desirable, not only for corrosion resistance bﬁt also for a property
commonly known as 'gravel impact resistance’, which reflects the ability of the metal
parts of the vehicle to withstand the impact of a wide variety of objects, to which
these areas may be subjected when the vekicle is used.

Compounds of the amine-diol type are known in the prior art.  Such
compounds have already been used, for example, to impregnate fabrics to give them
gloss.  This application was the subject of patent application EP-79.103.847
(Publication No.EP-11.130). The products described in this document are low-
polymerized amine-diols.

US Patent N0.4.001.329 concerns a product obtained from the reaction

between an aniline, formaldehyde and diethanolamine. The product is used for the



production of polyurethane foam. The compound obtained is a polyol containing
free hydroxyl groups.

US Patent No.4.761.502 also concerns the preparation of amine-diols of which
the hydroxyl groups are not substituted. The products are used as intermediates in
the manufacture of dyes.

Other applications of amines substituted by aliphatic or aromatic groups are
also described in the literature. Compounds of this type have been used to improve
the performance of printing inks (Chemical Abstracts, Vo0l.97, No.22, 1982, abstract
No0.184.144.G), in the manufacture of pressure-sensitive copying paper (Chemical
Abstracts, Vol.79, No.25, 1973, abstract No.151.696.P), and in cationic emulsions
used as soil stabilizers (Chemical Abstracts, Vol.101, No.24, 1984, abstract
No0.215.560.X, and Chemical Abstracts, Vol.104, No.21, 1986, abstract
N.185.507.C).

However, the products described in the prior art only have low molecular
weights, and have not been used to prepare, by reaction with other active agents,
additives for paint compositions.

GENERAL DESCRIPTION OF THE INVENTION

The object of the invention is an additive which can be used in an
electroapplicable paint composition which, after application to a metal substrate,
yields a coating or film having an improved resistance to pinholes and to cratering.

Another object of the invention is to provide an additive of the above type,
which improves the film appearance in an electroapplicable cationic paint system,
and which simultaneously does not impair the adhesiveness of the layers usually

applied to coat sheet metal, such as finishing goats or body compounds.



Yet another object of the invention is to provide an additive for an
elecroapplicable paint, whose composition makes it possibie to work with higher
potential differences, offering a better opportunity to coat the less accessible areas of
a metal substrate, such as a vehicle body.

Yet another object of the invention is an additive for an electroapplicable
cationic paint system which, in many cases, does not use solvents, and this
contributes to the protection of the environment, since the electrodeposition can be
carried out without the need to observe the precautions that are indispensable with
systems that include a solvent.

In its general form, the invention concerns the product obtained from the
reaction of an amine-diol, such as‘deﬁncd hereafter, and a polyfunctional substance
which is capable of reacting with the hydroxyl groups of said amine-diol.

The amine-diol used to prepare the product of the invention is itself obtained
from the reaction of a primary amine having the formula R-NHj, in which R
represents an aliphatic or aromatic radical, with at least one alkylene oxide
comprising predominantly propylene oxide.

With a view (o its use in electrcapplicable paint systems, it is caused to react
with at least one polyfunctional substancg capable of acting on its hydroxyl groups,
in order to form a resin.

The R group of the amine generally contains 1 to 20 carbon atoms. It is
preferably an alkyl or aralkyl group, with a linear or branched chain. Preference is
given to amines in which the R radical contains from 1 to 12 carbon atoms and is

chosen, for example, from methyl, butyl or lauryl radicals. The R group may also



be of the aromatic type, for example a phenyl group. In this case it may contain 6 to
18 carbon atoms, with preference given to the range from about C¢ to Cy3.

The other reactant uced to prepare the amine-diol of the invention is an
alkylene oxide comprising predominantly propylene oxide. This expression means
that, for the needs of the invention, that is to say in the use of electroapplicable paint
systems, ethylene oxide, used alone in reaction with the amine R-NH; would not be
suitable, because it would give rise to a compound having excessively high solubility
properties. This is why it is most advantageous to use propylene oxide. However,
the latter can be used in a mixture with other alkylene oxides, even with a small
proportion of ethylene oxide. Butylene oxide or isobutylene oxide can be used in
theory, but, in this case, it s preferable to mix them with propylene oxide. For the
invention, the latter is present predominantly, that is to say in a proportion of more
than 50% by weight, and preferably more than 80% by weight with respect to the
mixture of alkylene oxides.

DESCRIPTION OF THE PREFERRED EMBODIMENT

According to a preferred embodiment of the invention, it was found that the
compound of the amine-diol type should have a molecular weight ranging
approximately between 800 and 1500 and, even better, between 1000 and 1200.
Practical tests have in fact demonstrated that additives obtained from amine-diol
with a molecular weight higher than approximately 1500, fer example in the range of
2000, while offering very good resistance to cratering, cause a deterioration of the
adhesiveness of certain finishing coats (especially those based on alkyd resins).
Moreover, the products resulting from an amine-diol having a molecular weight

lower than 800, approximately from 500 to 800 for example, do not exhibit any



adhesion defects, but do not offer good resistance to cratering. According to the
invention, it was accordingly found that, to provide for an additive offering good
adhesion qualities and simultaneously good resistance to cratering, the appropriate
molecular weight ranges of the amine-diol are approximately between 800 and 1500
and, even better, between 1000 and 1200.

In the first step, the reaction of the primary amine R-NH; with the alkylene
oxide is carried out in order to place the two components of the reaction in contact
under mild conditions, that is to say without catalyst and with a moderate rise in
temperature (not exceeding 50 °C, the reaction temperature then being, for example,
40 °C), and with a slight excess of amine with respect to alkylene oxide. This
excess can be up to 2/1 on a molar basis. |

The reaction is then continued to extend the chain of the compound by placing
additional alkylene oxide molecules in contact with the prociuct resulting from the
first step, and in the presence of a basic catalyst, such as potassium hydroxide. The
reaction is continued until the molecular weight has been adjusted within the ranges
indicated above.

The formation of the amine-diol by reaction of the amine R-NH; with an
alkylene oxide O-Alk was first illustrated schematically as follows:

(Alk-O)—H

m

R-NH; + x (O-Alk) > R-N

(Alk-O)—H
n

withm+n=x.
The reaction mechanism in the case of propylene oxide is also illustrated

below. The reaction mechanism was simplified to show the reaction of x moles of




propylene oxide until the amine-diol compound with the desired molecular weight

was obtained:

R-NH; + : x (CH;-CH-CHy)
| o)
l
R
1
CH; N CH;
| |
H—(0—CH—CH,;) (CH,—CH—O)—H
n m

withm +n =x.

The amine-diol thus obtained, which is a tertiary mono-amine, contains
hydroxyl groups. A person skilled in the art will understand that the number of
alkylene oxide links, in particular propylene oxide, will vary according to the
molecular weight to be obtained, and also in accordance with the basic amine R-NHj;
employed. In general, the number of propylene oxide groups can vary from 10 to
40.

With a view to its use in electroapplicable paint systems, the amine-diol type of
compound is caused to react, to form a resin, with at least one polyfunctional
substance capable of acting on the hydroxyl groups of the amine-diol. There are
many substances capable of performing this function, the most accessible ones being
isocyanates, acids and acid anhydrides. The result of such a reaction is an extension
of the chain and an increase in the molecular weigiit, culminating in a resin which,

by neutralization, is capable of forming an aqueous dispersion by virtue of the

formation of cationic sites.



Use is advantageously made of diisocyanates such as toluene diisocyanate,
isophorone diisocyanate, hexamethylene diisocyanate, tetramethylphenyl isocyanate,
methylenediphenyl diisocyanate (MDI) and polymethylene polyphenyl isocyanate
and other similar isocyanates already known in the technique of electroapplicable
resins. On this subject, reference can be made to US Patent N0.4.689.131, already
mentioned at the beginning of this description. The reaction conditions involve the
use of excess amine-diol with respect to the isocyanate. If the proportions of
reactants are defined by the equivalents of OH groups with respect to the NCO
isocyanate groups, the molar ratio OH/NCO may range approximately between 2/1
and 4/3, a ratio close to 3/2 being preferred.

As indicated above, instead of isocyanates, use can be made of other chain
extenders, such as acids and acid anhydrides, particularly diacids or diacid
anhydrides, such as phthalic or maleic acids or anhydrides. |

The proportions of the amine-diols with respect to the acids or acid anhydrides
will range advantageously between 2/3 and 4/3, with a preference for 3/2, said ratio
being defined as the equivalents of OH groups with respect to the COoH groups
(OH/CO,H in moles).

However, in practice, however, preference is assigned to isocyanates, because
the reaction times with acids and acid anhydrides are generally longer.

In certain cases, and particularly if the R radical of the amine R-NH; contaius
more than 1 or 2 carbon atoms, it may be necessary, to ensure a good aqueous
dispersion of the resin prepared from the corresponding amine-diol compound, to use

jointly, as is known to & person skilled in the art, another resin, known as a milling
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resin, which facilitates dilution in water. This technique is known per se and is
illustrated in the examples that follow.

The invention thus provides an additive preventing the formation of craters,
exhibiting excellent adhesiveness to the primers, body compounds and finishing
coats, and also imparting improved resistance of the film to the formation of pinholes
on metal substrates, particularly on metal substrates based on heterogeneous alloys,
moré specifically of the iron/zinc type, and particularly substrates pretreated by
galvanizing, zinc electroplating or, more generally, by the deposition of a zinc
coating. In addition, the product of the invention comprises a solvent-free polymer.

The invention is illustrated further, without being limited in any manner, by the
examples below.

Unless otherwise indicated, all the parts are expressed by weight.

EXAMPLE 1

A pigment grinding vehicle is prepared from a mixture of the following

constituents.

ingredient parts by weight solids equivalents
Epon 828* 531.00 5310 2.82
bisphenol A 208.00 208.0 1.82
triethylphenylphosphonium iodide 0.53

xylene 19.10

2-ethylhexanolmonourethane of
2,4-toluene diisocyanate,

95% in methylisobutylketone 301.40 286.3
quaternizing agent (1) 461.30 315.9
2-butoxyethanol 1001.90

2523.20 1341.2



*Epoxy resin obtained from the reaction of epichlorhydrin with bisphenol A,
which has an epoxy equivalent of 188, marketed by Shell Chemical Company.

(1) The quaternizing agent is prepared by causing 328 parts by weight of 2-
ethylhexanolmonourethane to react with 2,4-toluene diisocyanate in
methylethylketone at ambient temperature, with 9.2 parts by weight of
trimethylethanolamine. The mixture is left to exothermic reaction and held for 1 h
at 80 °C, and then 120.3 parts by weight of lactic acid are added, followed by 107
parts of butoxyethanol. The reaction mixture is then stirred for 1 h at 65 °C, after
the incorporation of 94 parts by weight of water.

The catalyst, xylene, Epon 828 and bisphenol A were introduced under
nitrogen atmosphere into a reactor and heated to between 150 and 160 °C to initiate
the exothermic reaction. After 1 h at 160 °C, the reaction mixture was cooled to
120 °C and the 2-ethylhexanolmonourethane of 2,4-toluene diisocyanate, at 95% in
methylisobutylketone, was added. The temperature of the reaction mixture was held
at 115 °C for 1 h, and the 2-butoxyethanol was then added. The reaction mixture
was then cooled to 85 °C, homogenized, and the quaternizing agent then added.
The temperature of the reaction mixture was held at 80 to 85 °C until an acid number
of about 1 was obtained. The reaction mixture had a solids content of 53%.

EXAMPLE 2

A conventional cationic resin was prepared from the following mixture of

ingredients.

ingredient parts by weight solids equivalents
Epon 828 702.2 702.2 3.735
PCP 200** 263.4 263.4 1.000
bisphenol A 197.8 197.8 1.735
xylene 61.6

10



benzyldimethylamine 3.8
capped isocyanate cross-linking agent (2) 891.0 629.1
diketimine derived from
diethylenetriamine and
methylisobutylketone (76% solids
content in methylisobutylketone) 75.3 54.7 0.612
N-methylethanolamine 59.1 59.1 0.787
phenoxypropanol 126.9 11.7
cationic surfactant(3) 29.3 11.7
acetic acid 29.5
H;0 36% 2917.2

5327.8 1918.0

**PCP 200: polycaprolactonediol sold by Union Carbide Corporation.

(2) Polyurethane cross-linking agent, obtained from the reaction of toluene
diisocyanate (80/20 mixture of 2,4/2,6 isomers), with 2-ethylhexanol, and treatment
of the product with trimethylolpropane in 2 molar proportion of 3/1. The cross-
linking agent is present in the form of a solution in methoxypropanol with a solids
content of 70%.

(3) The cationic surfactant is prepared by blending 120 parts of an
alkylimidazoline marketed by Geigy Industrial Chemical under the name Geigy
Amine C, 120 parts by weight of an acetylenic alcohol marketed by Ast Products
and Chemicals Inc under the name Surfynol 104, 120 parts by weight of 2-
butoxyethanol, 221 parts by weight of deionized water, and 19 parts by weight of
glacial acetic acid.

The Epon 828, PCP 200 and xylene were introduced into a reactor and heated
to 210 °C with nitrogen sparging. The reaction mixture was kept under reflux for
1/5 h to remove the water. The reaction mixture was cooled to 150 °C, and the

bisphenol A and 1.6 parts of the benzyldimethylamine catalyst were added. The
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reaction mixture was heated to 150 to 190 °C and kept at this temperature for about
11/2 h, and then cooled to 130 °C. The remainder of the benzyldimethylamine
catalyst was added, and the reaction mixture kept at 130 °C for about 3 h, until a
reduced viscosity was obtained (solution with a 50% resin solids content in
methoxypropanol), corresponding to the value P on the Gardner-Holdt scale.

The polyurethane cross-linking agent, diketimine and methylethanolamine
were then introduced, and the temperature of the reaction mixture was raised to
110 °C and kept at this value for 1 h.

The phenoxypropanol wag added, and the reaction mixture dispersed in water
after having been added to a mixture of acetic acid, deionized water and cationic
surfactant (3). This dispersion was diluted to 36% solids content with deionized
water.

EXAMPLE 3
A conventional cationic resin stripped of solvents by distillation was prepared

from the following mixture of ingredients.

ingredient parts by weight solids equivalents
Epon 828 682.3 682.3 3.629
bisphenol A 197.7 197.7 1.732
polyetherdiol(1) 238.7 238.7 1.000
methylisobutylketone 58.8

benzyldimethylamine (total) 2.3

polyurethane cross-linking agent(2) 975.4 682.8

diketimine derived from
diethylenetriamine and
methylisobutylketone (73% solids

content in methylisobutylketone) 76.1 55.5
N-methylethanolamine 64.8 64.8
phenoxypropanol 96.2
lactic acid 700 61.6
H,0 35480

"6010.3 1983 .4
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(1) Diol obtained from the reaction of bisphenol A with ethylene oxide with
a stoichiometry such that the final product has a hydroxyl equivalent weight of
approximately 239.

(2) Polyurethane cross-linking agent obtained from toluene diisocyanate
(80/20 mixture of 2,4/2,6 isomers) with hexoxyethanol (ethylene glycol monohexyl
ether), diluted to 70% in methylisobutylketone.

The Epon 828, polyetherdiol, bisphenol A and methylisobutylketone were
introduced into a reactor and heated 1o 200 °C with nitrogen sparging. The reaction
mixture was kept under reflux for about 1/, h to remove the water. The reaction
mixture was cooled to 150 °C, and 1.1 parts of benzyldimethylamine catalyst were
added. The reaction mixture was heated to 150 to 190 °C and kept at this
temperature for about 1 h, then cooled to 130 °C before adding 1.2 parts of
benzyldimethylamine and holding for approximately 3 h uﬁtﬂ a reduced Gardner-
Holdt viscosity corresponding to the value R was obtained (50% solids content in
methoxypropanol).

The polyurethane cross-linking agent; diketamine and N-methylethanolamine
were then introduced into the reaction mixture, and the temperature raised to 110 °C
and kept at this value for 1 h.

The phenoxypropanol was added, and the reaction mixture was dispersed in
water by addition to a mixture of lactic acid and deionized water. This dispersion
was diluted with deionized water to a solids content of 33%, and was distilled under
vacuum to remove the volatile organic solvents, in order to yield a dispersion with a

solids content of 38%.
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EXAMPLE 4

A methylaminopolyoxypropylenediol was prepared from the mixture of the

following ingredients.

ingredient parts by weight solids equivalents
methylamine 40% in water 77.5 31.0 1.000
propylene oxide 115.7 115.7 1.995
KOH 1.1
propylene oxide 866.2 866.2 13.935
acetic acid 1.1

1061.6 1012.9

The methylamine solution is introduced into a dry, clean reactor fitted with a
stirrer, and provided with heating and cooling, and capable of maintaining an internal
pressure of 1034 kPa (150 psi) under sealing, and the reactor is hermetically sealed.
The temperature is raised to 40 °C, and the propylene oxide is added slowly at this
temperature. The exothermic reaction is controlled by cooling, and by the rate of
addition of propylene oxide. The reaction temperature is then held at 40 °C. When
all the oxide has been introduced into the reactOr; the reaction mixture is kept at
40 °C for 1 h, after which a sample is taken to determine the tertiary amine content
and the neutralization equivalent (94% minimum and 180 to 200 respectively).

When the analyses for the tertiary amine and thé neutralization equivalent are
satisfactory, the reaction mixture is heated to 100 °C, and the water is stripped by
vacuum distillation under a pressure below 1333 Pa (10 mmHg). Removal by
distillation is stopped when the water content, measured by the Karl Fischer method,
i3 less than 0.15%.

When the water content is satisfactory, the reaction mixture is cooled to 40 °C

and the KOH catalyst is added. The reactor 1s then purged with nitrogen (three
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times). The reaction mixture is then heated to 120 °C, and propylene oxide is added
slowly. The temperature is maintained at 120 to 125 °C by controlling the rate of
addition of propylene oxide and by cooling the reactor. After all the oxide has been
introduced, the reaction mixture is kept at 120 to 125 °C for 1 h, and samples are
then taken to determine the neutralization equivalent and the tertiary amine content.
If necessary, propylene oxide can be added and caused to react, to adjust the
reaction.

Once the product is assessed and approved, it is cooled to 40 °C and

neutralized with acetic acid.

. Neutralization equivalent 1000 to 1250

. Tertiary amine 94% minimum
. Hydroxyl equivalent weight 43010 510
EXAMPLE 5

A laurylaminopolyoxypropylenediol was prepared from the following mixture

of ingredients.

ingredient parts by weight solids equivalents
laurylamine 171.0 171.0 1.000
propylene oxide 1157 1157 1.995
KOH 1.1 _
propylene oxide 866.2 866.2 14;935
acetic acid 1.1

1155.1 1152.9
The procedure is similar to the one described in Example 4, the neutralization

¢quivalent and hydroxyl weight being adjusted.
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EXAMPLE 6

A butylaminopolyoxypropylenediol was prepared from the following mixture

of ingredients.

ingredient parts by weight solids equivalents
butylamine 73.0 73.0 1.000
propylene oxide 115.7 115.7 1.995
KOH 1.1

propylene oxide 866.2 866.2 14.935
acetic acid 1.1

1057.1 1054.9
The procedure is similar to the one described in Example 4, the neutralization
equivalent and the hydroxyl equivalent weight being adjusted.
EXAMPLE 7

A phenylaminopolyoxypropylenediol was prepared from the following mixture

of ingredients.

ingredient parts by weight solids equivalents
phenylamine 91.0 91.0 1.000
propylene oxide 115.7 115.7 1.995
KOH 1.1

propylene oxide 866.2 866.2 14.935
acetic acid 1.1

10751 10729
The procedure is similar to the one described in Example 4, the neutralization
equivalent and hydroxyl equivalent weight being adjusted.
EXAMPLE 8
A polyurethanepolyaminodiol was prepared from the following mixture of

ingredients.

T ,»" 16



ingredient parts by weight solids equivalents

methylaminopolyoxypropylenediol

from Example 4 27120 2712 6 (OH)
MIBK (methylisobutylketone) 135.6
dibutyltin dilaurate 0.5
toluene diisocyanate

(80720, 2,4/2,6 isomers) 348.0 348.0 4 (NCO)
acetic acid 180.0 3.0
deionized water 51239

8500.0 3600

The methylaminopolyoxypropylenediol and methylisobutylketone were
introduced into a reactor under nitrogen blanket and heated to 120 °C. At 120 °C,
the reaction mixture is placed under vacuum to remove the methylisobutylketone and
to dry the amine-diol. When the distillation is completed, the vacuum inlet is
stopped with the help of a nitrogen blanket, and the temperature is lowered to 60 °C.

At 60 °C, the catalyst is added, and the addition of tolwene diisocyanate is
started. The exothermic reaction is thermostatically controlled (by the rate of
addition of the toluene diisocyanate and by cooling) at a maximum temperature of
80 °C. When the addition is completed, the product is held at 80 °C for 1 h, until no
NCO group can be detected by infrared.

The product is then dissolved in a mixture of acetic acid and deionized water.

EXAMPLE 9

A polyurethanepolyaminodicl was prepared from the following mixture of

ingredients.
ingredient parts by weight solids equivalents
methylamiriopolyoxypropylenediol
from Example 4 27120 2712
MIBK (methylisobutylketone) 135.6
dibutyltin dilaurate 0.5
ST .
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toluene diisocyanate

(80/20, 2,4/2,6 isomers) 348.0 348
grinding vehicle from Example 1 6018.0 3190
acetic acid 130.0
deionized water 8153.0

6250

The procedure is the same as in Example 8, except that the mixture also
includes the grinding vehicle from Example 1.

For this purpose, the product is mixed with acetic acid and said grinding
vehicle, and finally dispersed in deionized water.

EXAMPLE 10

A polyurethanepolyaminodiol was prepared from the following mixture of

ingredients.
ingredient parts by weight solids equivalents
laurylaminopolyoxjrpropylenedi‘ol
from Example 5 3060.0 3060 6 (OH)
MIBK (methylisobutylketone) 153.0
dibutyltin dilaurate 0.5
toluene diisocyanate
(80/20, 2,4/2,6 isomers) 348.0 348 4 (NCO)
acetic acid 165.0 2.75
Ig;‘inding vehicle from Example 1 6430.0 3408
20 for 36% solids content 8930.0
18933.0 6816

The procedure is similar to the one described in Example 9.

EXAMPLE 11

A polyurethanepolyaminodiol was prepared from the following mixture of

ingredients.

18



ingredient parts by weight  solids equivalents

butylaminopolyoxypropylenediol

from Example 6 3114.0 3114 6 (OH)
methylisobutylketone 155.7
dibutylan dilaurate 0.5
toluene diisocyanate

(80/20, 2,4/2,6 isomers) 348.0 348 4 (NCO)
acetic acid 148.0
grinding vehicle from Example 1 6811.0 3610
deionized water 9223.0

19644.0 7072

The procedure is similar to the one described in Example 9.

EXAMPLE 12

A polyurethanepolyaminodiol was prepared from the following mixture of

ingredients.
ingredient parts by weight solids equivalents
phenylaminopolyoxypropylenediol

from Example 7 3468.0 3468.0
(OH)methylisobutylketone 173.4
dibutyltin dilaurate 0.5
toluene diisocyanate (80/20, 2,4/2,6 isomers) 300.6 300.6 3.45 (NCO)
acetic acid 123.0 2.06
grinding vehicle from Example 1 7343.0 3821.6
deionized water 103854

217939 7590.2
The procedure is similar to the one described in Example 9.
EXAMPLE 13 (comparison)
A polyoxyalkylenepolyaminepolyepoxide addition product as described in
Example 1 of US Patent No.4.432.850 was prepared from the following mixture of

ingredients.
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ingredient parts by weight solids equivalents

Jeffamine D2000(1) 14159
Epon 1001(2) 489.1
2-butoxyethanol 179.8
acetic acid 29.5
H,0 for 36% solids content 3178.0

52923

(1) Jeffamine D200 is a polyoxypropylenediamine with a molecular weight
of 2000, marketed by Jefferson Chemical Company or Texaco.

(2) Epon 1001 is a polyglycidyl ether of bisphenol A having an epoxy
equivalent of 523, available from Shell Chemical Company.

The Jeffamine D2000 was introduced into a reactor under nitrogen atmosphere
and heated to 90 °C, and a solution of Epon 1001 in butoxyethanol was then added.
The reaction mixture was heated to 110 °C and held for 2 h.‘ The reaction mixture
was dispersed in acetic acid and deionized water. |
EXAMPLE 14

A pigment paste was prepared from the following mixture of ingredients.

ingredient parts by weight solids equivalents
titanium dioxide 4442 44.42
lead silicate 2.90 2.90
carbon black 0.37 0.37
grinding vehicle from Example 1 18.50 9.80
deionized water 27.51
catalyst paste (1) 6.30 2.52
100.00 ‘ 60.00

(1) The dibutyltin oxide catalyst was dispersed in the grinding vehicle from
Example 1 as follows: 28.3 parts of grinding vehicle from Example 1, 25 parts by
weight of dibutyltin oxide, and 46.7 parts by weight of deionized water.

The above ingredients were ground in a mill to a Hegman No.7 fineness.

‘Q\F-\LJA
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Coating compositions that can be applied by cationic electrodeposition

Examples 15 to 24 below concern coating compositions that can be applied by
cationic deposition, containing the new additives according to the invention,
intended to improve the surface appearance without undesirably affecting the
adhesiveness, and also concern additives for comparison.

The compositions were applied by cathodic electrodeposition on steel panels
previously subjected to treatment with zinc phosphate. The electrodeposited
coatings were cured at elevated temperature, and the surface appearance of the cured
coatings was assessed. The electrodeposited and cured coatings were then coated
with various alkyd and polyester coating compositions, and the topcoat was assessed
for adhesiveness to the bottom coat obtained by electrodeposition. The thickness of
the dry topcoat film was approximately 35 to 40 um. Additive-free compositions
were also evaluated for comparative purposes. The results of the tests are
summarized in Table 1 below.

EXAMPLE 15
An additive-free cationic electrodeposition bath was prepared as a control by

mixing the following ingredients,

ingredient parts by weight solids equivalents
resin for cationic electrodeposition
from Example 2 988
pigment paste from Example 14 157
deionized water 1855
3000

Steel panels subjected to pretreatment with zinc phosphate were coated by

cathodic electrophoresis in an electrodeposition bath at 200 V at a temperature of

21



24°C. The deposition time was calculated to give a film thickness of 20 t0 23 um
after curing. In this example, the time was 3 min 40 s.

These panels were used to check the adhesiveness of the topcoat and the
resistance to crater formation. In this case, before the panels were baked, drops of
oil were placed with a syringe on the uncured electrodeposited film.

To evaluate the resistance of the film to the formation of craters in the absence
of a severe contaminant, such as oil, an ACT type cold-rolled steel, marketed by
Advanced Coating Technologies Inc, and having a very smooth surface, was coated
in the resin bath.

EXAMPLE 16

An additive-free cationic electrodeposition bath was prepared as a control by

mixing the following ingredients.

ingredient parts by weight solids equivalents

resin for cationic electrodeposition
from Example 2 889
pigment grinding vehicle resin
from Example 1 68
pigment paste from Example 14 157
deionized water 1188
2302

The panels received a coating by electrophoresis as described in Example 15.

The deposition time on steel panels subjected to pretreatment with zinc phosphate
was 2 min 40 s.
EXAMPLE 17

A cationic electrodeposition bath containing the addition product from

Example 9 was prepared by mixing the following ingredients.

o 22



ingredient parts by weight solids equivalents

resin for cationic electrodeposition

from Example 2 790
pigment paste from Example 14 15
deionized water 1855
additive from Example 9 198

3000

The panels received a coating by electrophoresis as described in Example 15.
The deposition time on steel panels which had been subjected to pretreatment with
zinc phosphate was 2 min 30 s.
EXAMPLE 18

A cationic electrodeposition bath containing the addition product from

Example 10 was prepared by mixing the following ingredients.

ingredient parts by weight solids equivalents
resin for cationic electrodeposition
from Example 2 790
pigment paste from Example 14 157
deionized water 1855
additive from Example 10 198
2990

The panels received a coating by electrophoresis as described in Example 15.
The deposition time on steel panels which had been subjected to pretreatment with
zinc phosphate was 2 min 30s,
EXAMPLE 19

A cationic electrodeposition bath containing the addition product from
Example 11 was prepared by mixing the following ingredients.
ingredient parts by weight solids equivalents

resin for cationic electrodeposition
from Example 2 790
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pigment paste from Example 14 157

deionized water 1855
additdve from Example 13 198
— 2990

The panels received a coating by electrophoresis as described in Example 15.
The deposition time was 2 min 30 s.
EXAMPLE 20

A cationic electrodeposition bath containing the addition product from

Example 12 was prepared by mixing the following ingredients.

ingredient parts by weight solids equivalents
resin for cationic electrodeposition

from Example 2 790
pigment paste from Example 14 157
deionized water 1855
additive from Example 12 198

2990

EXAMPLE 21

A cationic electrodeposition bath containing the addition product from

. Example 13 was prepared by mixing the following ingredients.

ingredient parts by weight solids equivalents
resin for cationic electrodeposition

from Example 2 790
pigment paste from Example 14 157
deionized water 1855
additive from Example 13 198

2950

EXAMPLE 22

An additive-free cationic electrodeposition bath was prepared as a control from

the mixture of the following ingredients.
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ingredient paris by weight solids equivalents

resin for cationic electrodeposition

from Example 3 1224
pigment paste from Example 14 375
deionized water 1401

3000

Panels precoated with iron/zinc alloy (‘Galva-neal'), marketed by Advanced
Coating Technologies Inc, under the name CHR HD6 60/Ad, were coated by
electrophoresis under various voltages to evaluate the resistance of the film to
microrupture (which is also described by the expression 'pinholes’). For all the
panels coated under a voltage of 180 to 300 V, the bath température was 28 °C, and
the deposition time was adjusted to obtain a thickness of 21 um. The results are
given in Table 2.

EXAMPLE 23 '

A cationic electrodeposition bath containing the addition product from

Example 8 was prepared by mixing the following ingredieats.

ingredient parts by weight solids equivalents
resin for cationic electrodeposition
from Example 3 1101
pigment paste from Example 14 375
deionized water 1395
additive from Example 8 129
3000

The same panels as those defined in Example 22 were coated by

electrophoresis following the procedure described in Example 15.
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EXAMPLE 24
A cationic electrodeposition bath containing the addition product from

Example 13 was prepared as a control by mixing the following ingredients.

ingredient parts by weight solids equivalents
resin for cationic electrodeposition
from Example 3 1101
pigment paste from Example 14 375
deionized water 1395
additve from Example 13 129
3000
Table 1

Surface appearance, adhesiveness and resistance to crater formation
of cationic electrodeposition compositions

example 15 16 17 18" 19 20
addidve (ex No.) none none 9 10 11 12
property ,

film thickness (im) 22 21 19 20 20 20
oil spot resistance (1) 5 5 =2 = = 3
cross-hatching test of

adhesiveness of topcoat (2) 0 0 0 0 0 0

cross-hatching test of
adhesiveness of topcoat

after QCT (3) 0 0 0 0 0 0
surface appeararnce on
|ACT (4) 5 3 0 0 0 0

(1) Oil spot resistance was assessed visually. A score was employed,
ranging from O (perfect) to 5 (very poor) as a function of size, shape and appearance
of the defects caused by drops-of oil applied to a panel which had received a coating

by electrophoresis, before the coating was baked.
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(2) The topcoat is a conventional alkyd topcoat marketed by PPG Industries
Inc, France, under the name 'leaf-Green'.

The cross-hatch test adhesiveness is determined by scribing a cross-hatch on
the topcoat, producing tapes on the cross-hatched area, and pulling the tape at a
180 degree angle. Coatings that display good adhesiveness do not exhibit any
peeling of the tape (score 0).

(3) The cross-hatch test adhesiveness is determined as described above, but
after the panel which has received the topcoat has been treated in a condensation
moisture chamber at 60 °C (QCT chamber) for 16 h.

(4) The ACT panels are those defined in Example 15.

7 ¢
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Table 2
Surface appearance of panels precoated with
iron/zinc alloy and coated with cataphoresis film

example No. 22 23 24

approximate number of pinholes counted over an area of 110 cm? for a film
thickness of 18 10 21 um

applied voltage

additive none example 8 example 13
180 V 40 0 0
200V 1300 0 300
220V 1400 0 400
240V 1900 50 600
260V 2400 70 1300
280V 5400 700 2300
300V 5400 1300 5600

As may be seen from Table 1, according to the results of the tests performed
with the compositions of the invention (Examples 17 to 20, with the respective
additives from Examples 9 to 12):

. the oil spot resistance is significantly improved,
. the appearance of the topcoat is perfect, and craters are totally absent (scote 0
on ACT).

These results are obtained without any loss of intercoat adhesiveness
properties, as shown by the adhesiveness tests (scores 0). This is not the case if the
product from Example 13 of the prior art is employed as additive.

Similarly, from Table 2 it can be seen that the use of an additive according to

the invention (Example 8) makes if possible to work with application voltages of

28




220 V without the appearance of pinholes, which is not the case with the additive-
free control or with the composition containing an additive of the prior art

(Example 13).
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

Tesnous
1. Electroapplicable cationic paint composition containing theLproduct
obtained from the reaction of:

(a) an amine-diol obtained from the reaction of a primary amine having
the formula R-NH3, in which R represents an aliphatic or aromatic radical, with at
least one alkylene oxide comprising predominantly propylene oxide, and

(b) at least one polyfunctional substance, capable of acting on the
hydroxyl groups of said amine-diol.

2. Composition as claimed in Claim 1, wherein the R group of the amine R-
:.: : NH; contains from 1 to 20 carbon atoms.
3. Composition as claimed in one of Claims 1 or 2, wherein the R group is

an alkyl or aralkyl group with a linear or branched chain.

. 4. Composition as claimed in one of Claims 1 to 3, wherein the R group
e, contains from 1 to 12 carbon atoms.
5.  Composition as claimed in one of Claims 1 to 4, wherein the R group is
st selected from the methyl, butyl or lauryl radicals.

6. Composition as claimed in one of Claims 1 to 4, wherein the R group is of
an aromatic nature, in which case it may contain from 6 to 18 carbon atoms, and
preferably from 6 to 12 carbon atoms.

7. Composition as claimed in Claim 6, wherein R is a phenyl group.
8. Composition as claimed in one of Claims 1 to 7, wherein the propylene

oxide is present in proportions higher than 50% by weight, and preferably higher
than 80% by weight with respect to the mixture of alkylene oxides.




™
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9. Composition as claimed in one of Claims 1 to 8, wherein the amine-diol
(a) has a molecular weight of between approximately 800 and 1500, and
preferably between 1000 and 1200.

10. Composition as claimed in one of Claims 1 to 9, wherein said
polyfunctional substance (b) is selected from isocyanates, acids and acid
anhydrides.

11. Composition as claimed in Claim 10, wherein the isocyanates are
selected from diisocyanates, such as toluene diisocyanate, isophorone
diisocyanate, hexamethylene diisocyanate, and tetramethylphenyl isocyanate.

12. Composition as claimed in Claim 10, wherein the diacids or diacid
anhydrides are phthalic and maleic acids or anhydrides.

13. Composition as claimed in one of Claims 1 to 11, wherein, for the reaction
of the amine-diol (a) with the polyfunctional substance (b), the ratio OH/NCO
expressed in molar equivalents, of the hydroxyl groups of amine-diol (a) to the
isocyanate groups of substance (b) ranges approximately between 2/1 and 4/3.

14. Conmiposition as claimed in Claim 13, wherein the ratio OH/NCO is
approximately 3/2.

15. Composition as claimed in one of Claims 1 to 10 and 12, wherein, for the
reaction of the amine-diol (a) with the polyfunctional substance (b), the ratio
OH/CO2H expressed in molar equivalents of the hydroxyl groups of the amine-
diol (a) to the acid or anhydric groups of substance (b) ranges approximately
between 2/1 and 4/3, and is preferably approximately 3/2,
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16. Composition as claimed in one of Claims 1 to 15, wherein it also contains
a milling resin to facilitate dilution in water.
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ABSTRACT OF THE DISCLOSURE

Products obtained from the reaction of amine-diol and a
polyfunctional substance and the application of such products

to electroapplicable cationic paint compositions

PPG Industries (France) SA

Product obtained from the reaction of

(a) an amine-diol rcsulting from the reaction of a primary amine having the
formula R-NH; in which R represéms an aliphatic or aromat?c radical, with at least
one alkylene oxide comprising predominantly propylene oxidé, and

(b) at least one polyfunctional substance, capable of acting on the hydroxyl
groups of said amine-diol.

The product disclosed may be used as an additive in an electrodeposition paint
composition in order to furnish, after application to a metal substrate, a coating or

film having an improved resistance to pinholes and to cratering.

NO DRAWING




INTERNATIONAL SEARCH REPORT

International application No,

PCT/FR 92/00988

A.  CLASSIFICATION OF SUBJECT MATTER
Int.Cl1.5 C07C217/08; CO09D5/44;

€07C271/20;

According to International Patent Classification (IPC) or to bath national classification and IPC

C07C271/28

B. FIELDS SEARCHED

Int.C1.5 €07C; CO9D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included ip the fields searched

Electronic data base consulted during the international search (name of data base and. where practicable. search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 10 claim No.
X US,A,4 588 840 (GURGIOLO) 1-4
13 May 1986 6-11.13
see column 1, line 15 - line 25;
claims; examples
X GB,A.2 187 449 (BASF) 1-4
9 September 1987 6-11.13
see the whole
A EP,A,0 011 130 (HENKEL) 1
28 May 1980
see claims 2,3
A US,A,4 761 502 (KLUGER ET. Al.) 1
2 hugust 1988 )
see claims; examples §.14-19
A US,A,4 001 329 (BELL) 1
4 January 1977
see example 1
_— -] -

D“ Further documents are listed in tiie continuation of Box C.

D See patent family annex.

* Special categories of cited documen}s:

document defining the general state of the art which is not considered
to be of particular relevance

“E" earlicr document but published on or after the international filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication daie of another citation or other
special reason as specified)

document referring 1o an oral disclosure, use. exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed-

“T" later document published after the international filing date or priority
date and not in conf(lict with the application but cited to understand

the principle or theory underiying the invention

' document of particular relevance; the claimed invention capnot be
‘considered novel or canno! be considered 1o involve an inventive
step when the document is taken alone

' document of particuiar relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combisiation
being obvious to a person skilled in the-ant

“&" document member of the same patent family

Date of the actual completion of the international search

10 March 1993 (10.03.93)

Date of mailing of the international search report

18 March 1993 (18.03.93)

Name and maiting address of the ISA/
EUROPEAN PATENT OFFICE

' Facsimile No.

Authorized officer

Telephone No.

Form PCI/ISA7210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT Internattonal appiicanon No.

-

PCT/FR 92/00988

C {Continuation). DQCUMENTS CONSIDERED TO BE RELEVANT

24 December 1973, Columbus, Ohio, US;

abstract no. 151696p,

S MAEDA "Desensitiver compositions for pressure
sensitive copying paper"

page 364; column 2;

see abstract

& ZA,A,7 203 908 (MITSUBISHI PAPER MILLS LTD)

Category* Citation of document, with indication, where appropriate, ot the relevant passages Relevant to claim No.
A EP.A,0 193 685 {PEINTURES CORONA) 1,16,17
10 September 1986
cited in the application
see claims; examples
A US,A,4 810 535 (MCCOLLUM ET. AL.) 1,16,17
7 March 1989
cited in the application
see the whole
A CHEMICAL ABSTRACTS, Vol. 101, No. 24, 1,5.9
10 December 1984, Columbus, Ohio, US;
abstract no. 215560x,
D. BRODRECHT ET. AL. “Cationic emulsion for road
construction”
page 364; column 2;
+ see abstract
E & DD,A,207 811 (VEB PETROCHEMISCHES KOMBINAT SCHWEDT)
A CHEMICAL ABSTRACTS, Vol. 104, No. 21, 1,5,9
26 May 1986, Columbus, Ohio, US;
abstract no. 185507c, ,
B. KEIL ET. AL. "Soil Stabilisers"
page 56t; column 1;
see abstract
& DD,A,228 417 (VEB PETROCHEMISCHES KOMBINAT SCHWEDT)
A CHEMICAL ABSTRACTS, Vol. 97, No, 22, 1,5.9
29 November 1982, Columbus, Ohio, US;
abstract ro. 184144q,
CANON, K.K. "“Jet Printing Inks"“
page 102; column 1;
see abstract ‘
& JP,A,82 090 065 (CANON K.K.)
&
page 32520CS "“11th Collective Index" ‘
A CHEMICAL ABSTRACTS, Vol. 79, No. 25, + 1,5,9

‘orm PCT/ISA/210 (continuation of second sheer) (July 199§)




INTERNATIONAL SEARCH REPORT International application No.
PCT/FR 92/00988

-

C (Countinuationt. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A EP,A,0 193 685 (PEINTURES CORONA) 1,16,17
10 September 1986 ‘

cited in the application

see claims; examples

A US,A,4 810 535 (MCCOLLUM ET. AL.) 1,16,17

7 March 1989

cited in the application

see the whole

A CHEMICAL ABSTRACTS, Vol. 101, No. 24, 1,5,9

10 December 1984, Columbus, Ohio, US;

abstract no. 215560x,

D. BRODRECHT ET. AL. "Cationic emulsion for road

construction"

page 364; column 2;

see abstract ‘

& DD,A,207 811 (VEB PETROCHEMISCHES KOMBINAT SCHWEDT)

A CHEMICAL ABSTRACTS, Vol. 104, No. 21, 1,5,9

26 May 1986, Columbus, Ohio, US;

abstract no. 185507c,

B. KEIL ET. AL. "Soil Stabilisers”

page 561; column 1;

see abstract

& DD,A,228 417 (VEB PETROCHEMISCHES KOMBINAT SCHWEDT)

A CHEMICAL ABSTRACTS, Vol. 97, No, 22, ' 1,5,9

29 November 1982, Columbus, Qhio, US; ’

abstract no. 184144q, !

CANON, K.K. *“Jdet Printing Inks"

page 102; column 1; .

see abstract

& JP,A,82 090 065 (CANON K.K.)

&

page 32520CS "1tth Cellective Index”

A CHEMICAL ABSTRACTS, Vol. 79, No. 25, 1,5,9
24 December 1973, Columbus, Ohio, US; :

abstract no. 151696p,

S MAEDA "Desensitiver compositions for pressure

sensitive copying paper”

page 364; column 2;

see abstract

& 7ZA,A,7 203 908 (MITSUBISHI PAPER MILLS LTD)

-

Form PCTASAR 10 (cantinnatian Af esmand chaarl /Lot 1007Y



EPO FORM POA9

ANNEX TO THE INTERNATIONAL SEARCH REPORT
ON INTERNATIONAL PATENT APPLICATION NO. gi 920023?57

- This annex tists the patent family members relating to the patent documents cited in the abovo-mentioncd interniational search report,
The members arc as contained in the European Patent Office EDP file on
The European Patent Office is in no way linble for these particulars which arc merely given for the purpose of information. 10/03/93

Patent document Publication Patent family Publication
cited in search report 1 duve member(s) date
US-A-4588840 13-05-86 None
GB-A-2187449 09-09-87 US~A- 4762950 09-08-88
EP-A-0011130 28-05-80 DE-A- 2844451 24-04-80

DE-A- 2844463 24-04-80
JP-A- 55066546 20-05-80
Us-A- 4281196 28-07-81

o G D " W G - - W S - - - - an - -

US-A-4761502 02-08-88 None
US-A-4001329 04-01-77 None
EP-A-0193685 10-09-~86 AU-B- 586590 13-07-89

AU-A~ 5459186 24-09-86
WO-A- 8605196 12-09-86
JP-T- 62501976 06-08-87
Us-A- 4689131 25-08-87

US-A-4810535 07-03-89 EP-A- 0326937 09-08-89
JP=-A- 2004826 09-01-90

- - e o e Y Y T U D 0 0 S D G A D e N S Y S

For more details about this annex : see Official Journal of the European Patent Office, No.. 12/82



merwn ¥ WERE K A A SRR FEe I EEARIUR RFivIal

Demands internationale No

PCT/FR 92/00988

L. CLASSEMENT DE LINVENTION (si plusiours symboles de classification soat applicabies, les (adiquer tous) 7

_ Selon ix clasnfication internationale des drevets (CIB) ou 4 ia fols selon ia classification nationals ot Is CIB

€18 8§ C07C217/08; C0905/44; €07C271/20;

€o7C271/28

B, DOMAINES SUR LESQUELS LA RECHERCHE A PORTE

Documentation minizmale consultée®

Systdme de classification | Symboies de classification

CIB 5 co7¢C ; €osD

Documentation consultée autre que is documentation ninimale dans in mesure
ol de tels documents font partie des domaines sur lesquels Is recherche a portd

M. DOCUMENTS CONSIDERES COMME l’l".ll'll\'EN‘lSls

Identification des documents cités, avec indication, si nécessairej

Catégorie ® des passages partinents L

INo. des revendications
vishes 14

X US,A,4 588 840 (GURGIOLO)

13 Mai 1986

voir colonne 1, ligne 15 - ligne 25;
revendications; exemples

X GB,A,2 187 449 (BASF)

9 Septembre 1987

voir en entier

A EP,A,0 011 130 (HENKEL)
' 28 Mai 1980
voir revendications 2,3

A US,A,4 761 502 (KLUGER ET. AL.)
2 AolGt 1988
voir revendications; exemples 9,14-19

1-4,
6-11,13

QAUae

© Catigories spécisies de documents cités:i!

“A® document définissant Iéat générsl de I technique, non
considéré comme particulidrement pertinent

“E" document antérieur, mais publié i is date de.dépot interns-
tionsl ou apris cette date

“L* document pouvant jeter un doute sur une revendication de
privrité ou cité pour diterminar 1a date de publication d"une
autre citation ou pour une raison spéciale (telle qu'indiqués).

*0” documnent se riférant 4 une divaigation orale, 4 un usage, a
une exposition ou tous autres moyems

“P* document publié avant ia date de dépét international, mais

| postérieurerment 4 s date de priorité revendiquée

pliquant une activité inventive

*T" document ultérieur publi¢ postérieurement 4 la date de déplt
international ou 4 la date de priorité ot n'appartenenant pas
4 état de |a technique pertipent, mais cité pour comprendre
le principe ou la théorie constituant ia base de Iinvention
“X" document particuliérement pertinent; I’inivention revendi-
40 ne peut dtre considirée comme nouvelie ou comme

*Y* document particuliérement pertinent; I'invention reven-
diquée ne pett tre considérés comme impliquant une
activité inventive Jorsque Js documaent est associé 4 un ou
plusieurs autres documents de méme nature, cette combi-
nsison étant évidente pour une personne du mitier.

“&" document qui fait partie de ia méme familie de brevets

IV. CERTIFICATION

Date i laqueile ia recherche internationals & été effectivement achevée

10 MARS 1993 18. 3. 93

Date d‘expidition du présent rapport de recherche internationgle

Administration chargée de Ia recherche inlmﬁ.tvuue

OFFICE EUROPEEN DES BREVETS HELPS I.M.

Signature du fonctionnaire autorisé

Ferumiatrs PCT/ISA[210 (deuxiemn Gsuille) (Jomvier 198S)




PCT/FR 92/00988

Demands Internationals No
(SUITE DES RENSEIGNEMENTS INDIQUES SUR LA
M. DOCUMENTS CONSIDERES COMME PERTINENTS M DEUXIEME FEUILLE)
‘ Idendfication des documents cités, 1 avec Indication, si nécessaire 1 No. 45 revegicats
tegorie® des passages partinents 1’ { viseus 8 ons
A US,A,4 001 329 (BELL) 1

4 Janvier 1977

voir exemple 1

A EP,A,0 193 685 (PIENTURES CORONA) 1,16,17
10 Septembre 1986

cité dans 1a demande

voir revendications; exemples
A US,A,4 810 535 (MCCOLLUM ET. AL.) 1,16,17
7 Mars 1989

cité dans la demande

voir en entier .

A CHEMICAL ABSTRACTS, vol. 101, no. 24, 1,5,9
10 Décembre 1984, Columbus, Ohio, US;
abstract no. 215560x,

D. BRODRECHT ET. AL. 'Cationic emulsion
for road construction’

page 364 ;colonne 2 ;

voir abrégé

& DD,A,207 811 (VEB PETROCHEMISCHES
KOMBINAT SCHWEDT)

A CHEMICAL ABSTRACTS, vol. 104, no. 21, 1,5,9
26 Mai 1986, Columbus, Ohio, US;
abstract no. 185507c,

8. KEIL ET. AL. 'Soil Stabilisers'
page 561 ;colonne 1 ;

voir abrégé

& DD,A,228 417 (VEB PETROCHEMISCHES
KOMBINAT SCHWEDT)

A CHEMICAL ABSTRACTS, vol. 97, no. 22, 1,5,9
29 Novembre 1982, Columbus, Ohio, US;
abstract no. 184144g,

CANON, K.K. 'Jet Printing Inks'

page 102 ;colonne 1 ;

voir abrégé

& JP,A,82 090 065 (CANON K.K.)

&

page 32520CS '11th Collective Index'
A CHEMICAL ABSTRACTS, vol. 79, no. 25, 1,5,9
24 Décembre 1973, Columbus, Ohio, US;
abstract no. 151696p,

S MAEDA 'Desensitiser compesitions for
pressure sensitive copying paper'

page 364 ;colonne 2 ;

voir abrégé /

& Z?,A,? 203 908 (MITSUBISHI PAPER MILLS
LTD

Formmisire PCT/ISA/210 (fowille additioamalle) (Octabrs 1981)



ANNEXE AU RAPPORT DE RECHERCHE INTERNATIONALE

RELATIF A LA DEMANDE INTERNATIONALE NO. gi 920022357

Ltmmnexemdnmluwmdela tamille de brevets relatifs aux documents brevets cites dans le rapport de
recherche internationale vise ci-dessus.

Lesdits membres sont contenus au fichier informatique de i'Office curopéen des brevets & la date du

Les reascignements fournis sont donnés a titre indicatif et n‘engagent pas In responsabilité de I‘Office européen des brevets. 10/03/93

EPQ FORM P02

Document brevet cité Date de Membre(s) de Ia Date de
au rappenrt de recherche publication famille de brevet(s) publication
US-A-4588840 13-05-86 Aucun

GB-A-2187449 - 09-09-87 Us-A- 4762950 09-08-88

EP-A-0011130 | 28-05-80 DE-A- 2844451 24-04-80

DE-A- 2844463 24-04-80
JP-A- 55066546 20-05-80
US-A- 4281196 28-07-81
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US-A-4761502 02-08-88 Aucun
US-A-4001329 04 01 77 Aucun
EP—A 0193685 10-09-86 AU-B- 586590 13 07-89

AU-A- 5459186 24-09-86
WO-A- 8605196 12-09-86
JP-T- 62501976 06-08-87
US=A- 4689131 25-08-87
US-A-4810535 07-03-89 EP-A~ 0326937 09-08-89
JP-A- 2004826 . 09-01-90
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