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(57) Claim

1. Aqueous coating compound containing a film forming material

based on water dilutable binders which contain a mixture of

A) 90 to 40% by weight of hydroxyl group- containing ροΙ'-ΛϋΓ resin

having

a) a number average molecular weight of from 10,000 to 500,000,

b) a glass transition temperature of from -50 to +150°C,

c) an acid number of from 0 to 80 (mg KOH per g of solid resin),

d) a hydroxyl number of from 60 to 250 (mg KOH per g of solid

reZncwve.
■palymethanex having a

resin) and
I

e) a viscosity of from 5 to 100 Pa.s (determined on a 50% solution -■ |

in butoxyethanol at 25oC) and

B) 10 to 60% by weight of a dispersion of a

sufficiently high acid number to ensure that the neutralized product will 

form a stable emulsion in water, the quantitative proportions of A) and 

B) being based on their solids content and their sum always amounting to

.../2

■1
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100%, and colour pigments and/or metallic and/or non-metallic effect 

pigments and optionally conventional solvents and auxiliary substances 

and additives.

2. Aqueous coating compound according to claim 1, characterised in

that component A) is obtainable by radical polymerisation of

a) 0 to 12% by weight ofc(, -unsaturated carboxylic acids,

b) 10 to 65% by weight of hydroxyl group- containing monomers

capable of being incorporated by polymerisation.

c) 0.1 to 7% by weight of polyunsaturated monomers, and

d) 16 to 90% by weight of monounsaturated monomers which contain

no reactive groups other than a double bond.

3. Process for the preparation of a coating compound containing

metallic and/or non-metallic effect pigments according to one of the

preceding claims, characterised in that the components A) and B) are

mixed in the quantitative proportions indicated in Claim 1 with the

metallic and/or non-metallic effect pigments and optionally one or more

colour producing pigments, the colour producing pigments being ground up

in a proportion of component A) or another grinding resin. .

i
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AQUEOUS COATING COMPOUND, A PROCESS FOR ITS PREPARATION AND ITS USE

The following statement is a full description of this invention, including the best method of performing it known 
to me:— V
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b e 1 n g introduc e d i n t o t h e 1 a c q u e r b y mean s o f a me 1 am i n e

r e s 1 n

Primers for metal c o i 1 s based ο n a c Γ y 1 a t e

r esin/polyurethane dispersi ο n s a r e described i n DE-PS 27 36

5 4 2 N o s p e c i a 1 aery late resins adj u s t e d t o t h e

r equirements o f met a 1 base coat s are mentioned DE-OS 23 6 3

307 describes t h e emu 1 s i ο n polymerisation of vinyl monom e r s

1 n polyurethane dispersio n s These vinyl monomers may b e

a c r ylate esters; the use of vinyl monomers containing f r e e

c arboxyl gr o u p s is not m entioned, n or is th ere a n y men t i ο n

o f special requirements for metalli c base coats The high

tn olecular w e i g h t P r o d u c t s o b t a i n e d b y e m u 1 s i o n

P olymerisation are u s e d a s modified polyurethane r u b b e r s

d

c

a

i

I n DE-OS 3 2 1 0 0 5 1, water dilutable P o 1 y u r e t h a n e

i s p e r s ions a r e us e d for the preparation of met a 1 lie b a s e

o a

n d

s

t s The films o b t a i n e d from th em are generally too soft

must therefore

therefore

film propertie

for repairs

difficulties

T h

b e cross -linked with melamine r e sins 11

d i f f i c u It to obtain suitable w a ter r e s i s t ant

s a

E 1

e problem

t th e low temperatures

ectrostati c spraying

which

also 9

are

i v e

n e c e s

s r 1 s

s

e

a r

t

y

o

therefore existed of providing a b i n d e r

s y s tern which would to a 1 a r ge extent be physi c a 1 1 y d r y 1 n 9

and w o u Id not have the disadvantages mentioned above

fol

This

1 o w i n g

problem has surpr i s i n g 1 y been s o 1 v e d b y t h e

b i n d e r combinatio n which is co n t a i n e d i n t h e

coating compound according t o the invention and constitutes

a m i x t u r e of

A) 9 0 to 4 0 % b y weight o f hydroxyl group- c ο n t a 1 n i n g

polymer res i n having

a ) a n umber average m o 1 ecu 1 ar w e i g h t of from 10,000

t o 5 00 , 000 ,

b ) a glass transitio n tempera t u r e of from -50 t □

+150°C,

c ) an acid number of from 0 to 80 (mg KOH per g □ f

871112 , !gdspe.005,herbts3.spe,



Ρ

)

Γ

e r of from 60 to 250 (ug KOH per g

4’

3

ί

<
I

<

1 s olid re sin),

2

3

4

5

6

7

8

9

1 0

1 1

1

1

1

1

1

1

1

1

2

3

4

5

6

7

8

9

20

21

22

2 3

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

d)

e )

a

o

a

hydrox y1 numb

f s olid resin) and

v i s c o s i t y of from 5 to 1 00 P a .s and

B) 1 0 t o 60 $ by weight o f

the

sol

and

quantitati

ids content

v e pro 

of A)

portions

and B) and

p ο 1 y u r

A)o f

e t h a

and

n e

B)

their sum

p i g m e

a u x i 1 i a

e m u 1

d i s p

It

n t s and o ptionally conventio

r y

i s

C o

s

e

also

resin

a

m

a

c

substances and additi v e s.

p r e f e r r e d t o use

8 0

20

m p ο π e

i f i e r s

r s i ο n

con

Comp

c c o r

t o

t o

n t

60$

4 0$

s A

dispersion .

being

being

n al s

b a s ε d

a 1

ο 1

ο n the

ways

vent

1

s

0 0% ,

a n d

by

by

weight o f component

) a

weight

B )n d

o f

a r

component B).

e prefer i? b 1 y f r e e fro m

C oupone

containing

s i s t o f m i x t

n t

u r

ο n e n t A ) , the

ding

ο 1 e c

v e r a

hr om

the

1

P

P

+

u 1 a

ge

to the

m ο 1 e c u 1

atography,

molecular we

,000,000

articles

B) i s P r e fera b1y a P ο 1 y u r e t h a n e

e a g

u r e s

roups

o f the

Componen

cor r e s p

t A) or 8 ) m a y

ο n d i n g types □ f

compoundresin o f the coating

a r

i n

b a

r weight

polymer

v e n t i ο n , preferably has a number aver

of from 40,000 to 200,000. The num

weight is determined by gel per meat

s e d on polystyrene. The upper 1 i m i t

r

n

p a r t i c

age

b e

1 o

. i ns preferably 2,000,000i g h t i

Preferably,

are present.

referably at

50°

the

C.

A) i

virtually

The glass

-15 to + 1 0 0 0 C and

The glass transition temp

glass transition temperatures

no water so

transition

The acid number

1 u b 1 e

t e m p e

most preferably

e r a t u r e

o f the

s f r o m 0 to 8 0

of the polymer 

(mg KOH p e r g o

r e s i

particul

The

particul

a r

v

a r

from 80

iscosity

from 1 0

t o

o f

t o

200

component

5 0 P a .s ,

in but oxyethanol

T h

system

sprayed

a b 25°C

e inventi o n provides

for aqueous coating

A)

□ f

u 1 a r

micro

r a t u r

9 θ 1

e i s

at + 2 0 t □
is calculated from

homonui ymers

n used as component

f sol

is from

determined

i d r e sin) , and i n

5 to 1 00 P a. s , i n

i n a 50$ solution

a physically drying binder

comp ounds cap able of being

electrostatically without any sign o f coagulation

This spraying may be carried out, for example, by means of

871112, Sgdspe.005,herbts3.spe



>

I

4

,/iZ

<

1

2

3

4

5

6

7

8

9

■i 0

1 1

1

1

2

3

1 4

1

1

1

5

6

7

1 8

1 9

20

21

22

2 3

24

25

26

27

28

29

30

31

32

33

34

35

36

37

high

h a s

r

w

o

P

rotation bells

been

Excellent coatings

shown that when force dried at t

e g i ο n of , for example,

ithstand storage i n

n

o

s u

w h

c o

P i

P o

1

b

f

the

1 ymer

surface

resins

itable for Us

i c h are

o r

o r

e a

highly

lour a r e

P

s

t

are obtained.

emperatures in

It

the

g m e n t s .

s s i b 1 e

a

e

c q u e r s

comes

o r m u 1

d i s p e r

9

s

o

r i n d i

t a

f

i t

80° C, the coati ngs obtained w ill

water

loss

without any appearance of defects

of adhesion.

olyacrylate

grinding bi

ransparent

obtained both with

I n addition, t h e

r e s i

n d e r

and

o r g a

s

h

n s Used

for pig

a u

n i c

e a

and

are emine

ment s.

great de

n t

P a s t

p t h

with i η o r 9 a n

1 y

e s

o f

i c

T h

b y

a n

a n

a t i

si o

n 9

b i1i ty

e pastes

t h e s e m e

ο n

n s

d uni lac

ha v e high s t o r a 9 e stability. I t i s

a

P

n s

u e r

t

s

o

i

i n t e 9 r a 1

This

and

resins

(high

dispersion in

c o m p o

produce both m e t a 1 1 i c b a s e

n

n

constitut

which the 9 rinding b i n d e r

e n

e s

emulsions which

s

partly

hearing

owing

forces

sand mil 1 s o r

t

has hitherto been necessa

binders for the preparation

uni

the

by

r y

o f

lacquers,

properties

grinding

i n v

the

the

up

e n t i o

tint

They

t

c

s

□

n a r e

o f

The

t
a

a

o f t h e b a s e 1 a c q u e r

great adv anta 9 e o v e r

re unsuitabl

o their lack

are produced

pearl mills)

t o resort to s

e f o

o f

r use a s

s h e a r i n 9

i n

I

but these binders

of the lacquers.

with the p

e m i n e n t 1 y

met a 1 1 i c 1 a c q

the p r o c e s s

n such case s

p e c i a 1 g r i n d i n g

tinted metallic

had a

1 a c q u e r s

deleterious effect

The tinting pastes

olyacrylate resin

o r

ο n

o b t a i n e d

p ο 1 y m

invention

may be

e r resins

are p r e f e

e m p

ata

e r a t u r

1 y s t s

tsbilizer

b t a i n an

s

s ο, 1 u t i ο n

according to

suitable for tinting o r

u e r s

u

r

s e d

a b 1

the

adjusting

prepared in water

e s of 5 0

without

and/or

t o

the

1 6 0

use

as component fl) a ccording t o

y poly(meth)acryl

dilutabl e organic

o C w i t h the aid

o f e m u 1 s i f i e r s ,

ate

sol

o f

r e s i

vents

n s

a t

r a d i c a

dispersi o

1

n

protective

average molecula

C 0 1 1 o i d s It 1 s important t o
t

r weight w h i c h is high f o r

polymerisation, as indicat e d a b o v e and as

solution

In solution polymerisation, an., increase

normally obtained by

polymerisation yield

i s

in viscosity i s

reducing the quantity of catalyst The

then becomes incomplete due to the high

f

S71112,!gdspe.005,herbts3.spe,

38 solvent content and the stabilizers present in the monomers
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1
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9

0

1

2

3

1 4

1 5

1 6

1 7

1 Θ

1 9

20

A better solution is found in the combination of a

relatively high catalyst content with the addition of

polyunsaturated

monomers, it is

reactive groups

polymerisation

monomers. Instead of th

possible to incorporate

, w

s o

produced "in situ".

a

9

n

hich then react with

n d

r o

e u

ese polyunsaturated

monomers containing

one another during

that the polyunsaturated monomer is

By s u i t a b 1 e choice of the acid numbers

hydroxyl numbers,

ups can be

tralizatio

diluted with

weight. A

acrylate res

for example,

w

i n t r o d

n with

a t e r to

u c

the req

e d into

basic

a sol

high hydroxyl

i n

a

an acid number

The comp

has a

water

of 2 0

uired number of

the molecule s

com

ids

n u

low acid

hydrophili

o that aft e

c

r

pounds the substance

content of from

mber should be

number and conv

dilutable product can be

and

osition o

(component A) preferably

a ) 0 to 12$ by weight,

e

can b e

15 to

used

rsely.

45$ by

if the

Thus,

obtained with

a hydroxyl number of 150.

f the poly(meth)acrylate resin

consists of

i n

■x.
b ) 10 to 65$ by weight, i n particular 15 to 50$ by weight

gift 
s

««31

I '

21 o f hydroxy 1 group- containi n 9

22 m o η o m e r s c a p a b 1 e o f b e i n g

23 incorporated by polymerisation, i n

24 particular ethylenically mon o -

25 unsaturated monomers containi n g

26 hydroxyl groups ♦

27 C ) by weight 9 in particular 0.5 to 5 $ by weight,

26 most preferably 1 . 0 to 3 $ by weight

29 of polyunsaturat e d mon o m e r s , in

30 particular e t h y 1 e n i c a 1 1 y

31 polyunsaturated monomers and

32 d ) 16 to 90$ by weight 9 in particular 3 5 to 8 5 $ by weight

33 of unsaturat e d , in p articula r

34 ethylenica1 ly unsaturated monomer s

ί t
ί <

ί <

35 which contain no reactiv e group s

36 other than the unsaturated bond

37 The ethy1enica 1 1 y unsaturated monomers may be virtually

38 any monomers capable of radical polymerisation but the usual

871 1 1 2,!gdspe.005 ,herbts3.spe



6

1 restrictions for copolynerisations apply, as prescribed by

2 the Q - and e-scheme of Alfrey and Price or the

3 copolymerisation parameters (see e.g. Brandrup and

4 Immergut, Polymer Handbook, 2nd ed. John Wiley i Sons, New

5 York (1975)).

6 Thec><,(§ -unsaturated carboxylic acids used are monomers

7 represented by the general formula

8 R-CH=-.CR'-COOH

9 wherein

1 0 R = H, COOH, CnH2n+1 □ r C 0 0 C nH2n+1

1 1 R ’ = HorCnH2n + 1'

1 2 n = 1 t o 6'

1 3 Examples of these m ο η o m ers are acryli c acid,

1 4 methacrylic acid crotonic acid, fumaric acid, ma 1 e i c acid

1 5 monoalkyl esters and it a c ο n i c acid mcinoalkyl esters.

1 6 Acrylic acid and methacrylic acid are preferred.

1 7 Hydroxyl group- cont a i n i n g monomers capable of being

0 G Ο Ο 
Ο <

0 0 0«

Ο Ο β 1 
ο 

ο ο ο <

e s «
4 ί t

S « '

« C 
« 
t

e

<

2 2

1 8 incorporated b y polymerisation are undeirstood to b e

1 9 compounds which i n addition to containing a polymerisable.

20 a thy 1enica1 1 y u n saturated group contain at least one

21 hydroxyl group ο n a C2 to C2Q carbon struct u r e. They are

mainly unsaturated esterification products corresponding t o

23 the general formula

2 4 R"-CH=CR'-X-R"'

25 wherein, in addition to the meanings given above, R" = R’ or

26 C00CnH2n ο n i _+ 1 , R a straight chained or branched C1 -6

27 alkyl g r oup having 1 to 3 OH groups and X = COO, CONH, C H 2°

2 8 or 0 .

29 Par ticularly suitable are (me th)acrylic a c i d

30 hydroxya lkyl esters such as -hydroxyethy1 acrylate, -

31 hydroxypropy1 methacrylate, butane dio 1-1,4-monoaCry1 ate,

32 mon ate, 2,3-dihydroxy-propy1

33 penta monomethacrylate or

34 and fumaric acid

35 esters which the straight chained,

36 branched or eye lie alkyl group contains 2 to 20 carbon

t

P r o p y 1 e n e 9 1 y c o 1 o a c r y 1

m e t h a c r y i a t e 9 e r y t h r i t ο 1

Ρ o 1 y P

d i h y d

r o p y 1 e n e g 1 y c ο 1 m ο η o a c r y 1 a t e

r o x y a 1 k y 1 i n

37 atoms. N-hydroxyalkyl (meth) acrylamides and N-hydroxyalkyl 

38 fumaric acid mono- or diamides may also be used, e.g. N

I

p n .4



ti

Ζ· r

7 ■-

1 hydroxysthy 1

2 methacrylamide

acrylamide o 

Particularly

r

e

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

N-(2-hydroxypropyl)-

lastic properties may be

the reactio 

(meth)acrylate and (-capro1 acton 

include allyl

obtained by usi

containing

o

e

c

n g n product

e . Other

Λof hydroxyalkyl

hydroxyl group-

compounds alcohol, tnonovinyl ethers

f polyols

thyleneg

, e s p e

1 y c ο 1

ontaining al

c i a 1

and

1 y 1

dihydroxypropyl-mo

monoallyl ether or

Hydroxyalkyl

hydroxyethyl

The h y d

o f

n

alkylene

butylene

By π

1y diols

butane

ethers

o

, s u c h as monovinyl ethers of

d i

o

o 1 9 and hydi o x y 1 9 r o u P -

r e stars s u c h a s 2 3 -

allyl e t h e r 9 trimethy 1 ο 1 pro P a n e -

<
4

<
35

36

37

38

,3-dihydroxypropanoic acid 

(meth)acrylates 

(meth)acrylate.

2

are

allyl ester

roxyl groups may

carboxyl group-

oxides

oxide

such as ethyl

a 1

ethylenical ly

compounds having at 1

doublebonds

( C R ' = C H - R ) m 

addition to

po

e a

corresponding

where m 1

the meanings

particular suitable , e.g

so be incorporated by

c o

ene

the

ntaining copolymers

o x i o* e ,

w

propylene oxide

ith

o r

lyunsaturated monomers’1 are meant

s t

t o

t o

two

the

3 ,

r a d i c a

general

pref er a

indicated abov

general basic chemical structure bearing

bond. Examples of groups denoted by 8

and groups of the

11y polymerisable

tf Cxatula R-CH = CR

b 1 y

b, B

the

m 1 and,

represents

-B-

i n

the

reactive double

include the ο-, m- 

-X-alkyl-X'-f o rmu 1 aand p-phenyl group

wherein the alkyl group preferably has 2 to 18

X'

carbon atoms

and X and

CONH, COO,

a benzene

are

NHCOO

ring as

substituted, sue

divinylbenzene.

r

a

a

e

identical or different comp o unde, e.g. 0,

o r NH-CO-NH. B may represent

i n

h a s

Other sultab

aaction

1 c o h □ 1 s

1 r e a d y

1

» for example,

diviny1benzene which may

e

or may not be

p-methyl-divinylbenzene or o-nony1 -

p ο 1 y u nsaturated monomers include

dihydricespecially1 c o h ο 1 s ,polya

β -unsaturated 

defined abov

products o f

, with ος , carboxylic acids a s

e . The foil owing are e x a m p les

thanediol diacrylate,

butanediol diac

neopentylgj. ycol

dimethacry1 ate ,

ethyleneglycol dimethacrylate., 1 ,4-

rylate , 1 ,6 -he x a n e d iol diacryl a t e ,

dimethacrylate, 

polyglycol-400-di

t rlethylenegly c ο 1

a c r y1 a t e, glyce r ο 1

671113,1odsoe.005.herbts3.sDe.
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1 dimethacrylate, trimethylol propane triacrylate and/ o r

2 P entaerythritol diacrylate 9 P ο 1y f un ctional monom e r s

3 c ontaining u r e t h a n e groups and a m ide group s are prepared by

4 t he reaction, o

5 m ethacrylic ac i d

f for exampl 

β -isocyanatoe

e , hexane

t h y 1 e s t e r

6 (meth)acry1 ate o r (meth)acrylic acid

7 compounds ha v i n g a d i f f e r e n t s t

8 methacrylate, diallyl phthalate,

8 divinylethyl e n e urea

1 0 d i a 1 1 y 1 ester

1 1 the r e a c t i ο n

1 2 acid o r

1 3 u n

1 4 h e

1 5

1 6

1 7

1 8

1 9

20

21

22

23

2 4

25

26

27

28

29

30

31

32

33

34

35

3 6

37

38

diisocyanate o r

with hydroxyethyl

Examples of suitable

ructure . are:

butanediol d i v i n y 1

divinylpropylene urea, malei

, bismaleic imides, g1yoxabis-acry1 amide

product of

f Umar i c acid s

a n

e m i

saturated

xanediol

m o n omers s u c

m e

C 0

f o

q u

C 0

s h

t h a c r y 1 a

r

r

a

n

o

d e

d i a c r y 1 a t e

t e and m e t

rasp

m

n

d

u

e d

o π ding g 1 y c e r i c

i n the process o

allyl

ether,

acid

and/or

t i t y o f polyunsat

i t i ο n s

Id be

sired

formation

The

r

P

a

e a c t i v e

r o per

c i d a

m a 1

the

a s

eye

e i c

h

epoxide resin

ester s . The u

h a s but a n e d i

i s P r e f e r r e d .

h a c r y lie a c

dimethacry 1 a

f

u

polymer

rated

i s

m o η o

a t

m

With ( meth) acry1ic

s e

ο 1

i d

t

i

e

e

ο n

r s

of difunctiona

diac

When

a

i s

a n

r e u

1

r y 1 a t

g 1 y c

s e d ,

auto

The

d th

e o r

i d y

t h

1

e

m a t i c

n a t u r

a 1 iy

e a n d

e r e a c t i ο n

( c a t a 1 y s t s , reaction t e m P e r a t u r e , s o 1 u Β Π t S )

c a

i 9

r e fully adjusted t o ο n e a η o t h e r s o t h a t th e

h u i SCO s i t y may b e o b t a i n e d without g e 1

u n s a t u r

group s

a t e

a r

d

e

monomers

chosen a

tie

Iky

a c

s

1

i d

alkyl

a str

and the

e s t e r s ,

or f u m a r

groups ha

a i g h t o r

w h i c h con tai n η o a d d i t i ο n a 1

ccording

properties of com

methacrylic acid

ic acid dialkyl es

u e

b r

1

t o the m e c h a n i c a 1

loaliphatic

"hard” monomers

temperature in

and/ o r

whose

c 1 u d e

aromatic type such

as c<-methylstyre

vinyl tolue

vinylbenzenes

methacrylic

a

n e

n e o

such

r

acid

ethylmethacrylate,

batibility.

alkyl e

t e r s are

to 20 carbon at

anched aliphatic

( a 1 k y 1 ) a

polymers

monomers

A c r yii c

s

9

P

a s

e s

r □ m

h a v

o f

a t i

e a

th

c

e

s t e r

used

s a n d / o

i n

r

which

o m s and

chain

group

are a r r a n g e d

styrene» sub s

and/ o r a s a

Examples o f

high glass transition

viny I-ο-, πι­

t i t u t e d

ο-, m- or p-alkylstyr

-tert.-butylstyrene,

o— or p-ch1orostyrene,

o r P -

styrenes s

e n e s such

uch

a s

halo

short

9 e n a t e d

chained

ters such as methylmethacr y 1 a t e ,

propy1methacry1 ate or butylmethacrylate,

871112, !gdspe.005,herbts3.spe
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1

2

3

4

5

6

7

8

9

1 Ο

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

2 1

2 2

2 3

24

2 5

26

27

28

29

30

31

32

3 3

3 4

3 5

36

37

38

c

d

a

a

yclohexyl methacrylate, isobornyl

ihydrodicyclopentadienyl methacrylat

nd / or (meth)acrylonitrile. Examples

r e :

as n -

a

e ,

□ f

methacrylate,

(meth)acrylamide

"soft" monomers

acrylic acid esters having a long alcohol chain, such

butylacrylate, isobutylacrylate, tert.-butylacryl

n d / o

e

a

e

u

a t e

r 2-ethy1 -hexy1 acr ylate. Unsaturated ethers such a s

thoxyethyl methacrylate or tetrahydrofurfurylacrylate m a y

e

Iso

s t e

s e d

be used

r type,

under s

A c e r tain proportion of monomers of the vinyl

xamples of

m e t h a c r y 1 a

( m e t h ) a c

c o m p o u n

h e

s

partis

u i t a b 1 e

pr

t e

r y 1 i c

d s

lari y vinyl esters themselves,

reaction

eferred monomer

monomers,

and

may b e

conditions. The following

comuina tions :

(meth)acrylic acid

acid esters

a r e

acrylate and/o r

, hydroxyalkyl

as mono olefinically unsaturated

divinylbenzene, butanediol diacry

xanediol diacrylat e a s polyunsaturated comoounds.

o

late a n d

Copo lymerisati

lution poly

initiators and

o n i s carried o u t i n k noun m a η n e r b y

m e r i s a t i ο n iiii t h th e a d d i t i on of r a d i c a 1

i s

m o

s o

3 0

s 0

E

e

t

P

carried

η o m e r a

lution.

t o 7 0 5?

X

t

r

r

d i

n

out

d

Th

b y

1

a

v e n t s

m P les

h o x y e t

i e

o P

optional

in a

keeps

ly mo 1 ecu 1 a

liquid which

the resulting

e m ο η o m

weight

e r and polymer

S ο 1 u t i o n P o

r

a c

P

w h i

o f

han

c h

s u

a r e

c h

ο 1 9 b

dilutabl

solvents

u t

e

weight

t s as

ο 1 y m e

content

r e g u 1 a t o r s. 11

s

r

1 y m e r i s

with

inc 1 u

w a

d e

t

ο 1 v e n t for t h e

in a state

amounts

a t i ο n i n

e r i s P r

e t h y 1 e n e

o f

to a b o u

o r g a n i

t

c

e f e r r ed

glycol

oxyethanol 9 d i e t h y i e n e 9 1 y c o 1 9

thylenegl

yleneglyc

propyl e n e g 1 y

y c 0 1 * diethyle neg 1 y c ο 1 - d i m e t h y 1 ether 9

dimethyl ether,

b

m

m

h

h

P

u t a η ο 1

ethoxy

9 s e

p r o p a

□
c

1

o

9 e t hoxyprop ano 1 ♦ metho x y P r o P ano 1 9

1

d i a

monomethyl ether, d i p r o p y 1 e n e g 1 y c 0 1

cetone alcohol, ethanol, isopropa η ο 1 , n

none, d i o x

tert

a n e ,

-butanol,

t e t

a c e t ο n e 9

ethylpyrrolidone

igh boili

exylenegly

entanedio1-1

1

9

n g ,

col,

and m i x t u r e s t h e r e o f

mat er insoluble

phenoxyeth

,3-monoisobUtyrate

euelling prope

eneral ly heated

anol □
may be

r t i e s > The so 1 v e n t o

t o the

rahydrofu r a n , N -

A

s o

r 2

certain

1 v e n t

> 2 , 4 - t r

added

r sol

reaction temperature

amount

such

i m e t h y

of

a s

1 -

to improved the

vent

and

mixture is

the monomer

°71112 9!gdspe.005,herbt 3 . s ρ e ,

m ixture is then run i n over a period of several hours. In



- 1 Ο -

1

2

3

4
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6

7

θ
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1 Ο

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

21

22

2 3

24

25

26

27

28

29

30

31

32

3 3

34

3 5

36

37

38

order that the reaction may be carried out at the reflux

temperature, the initia

of the solvent mixture

life uf 30 minutes

dissolved cold in th

i

P

a

q

w

t o

tor

It

1 0

s added

eroxides

u

P

c

separately

and/or a

re soluble

Uantities o

eight,

s e d njay

eroxide

z o

base

b e ,

9

u m e n e h

f

d

f

i n o r

0.1

ο n

o r

h y d r o p

y d r o p e

butylperoctoate

compounds which

is adjusted to the boiling point

generally decomposes with a h alf

hours The initiator i s either

e monomer mixture o r for safety reasons

during the inflow o

compounds are added

9

t o

the

a n

5 %

q u

example

ic solven

by weight

entity of

» b e η z o y 1

t s

eroxides

r o x i d e

o r

are

(2-cyanopropane),

4

m

r

c

R

t

tert

such as

or per

t

f tn

a s

T h e

onomer mixture.

cat alysts which

y are u s e d i n

prefer a b 1 y 0.5 t o 3 % by

monomer

peroxide

5 . The p eroxides

or di-ter t.-butyl

art.-butylhydroperoxide

esters such as

buty1perbeπzoate . Examples

decomposed by heat include 2,2'-a

1 ,1 '-azo-bis-cyclohexane

,4'-azo-bis-(4-cyanopentanoic acid). The

o r

tert

o f a z o

z o b i s -

carbonitri

molecular

1

w

e a n d

eight

ay be lowered in known manner by

egulators These are

o

e

m p o u n d s

gulators

e r t - d o d e

erythritol

mere

9

and other

which are

cylmercapt

tert.-buty 1

aptoacetic a

into

a

n

t

q

r

e

e

e

u t

r

To

a n

n e u

convert

aqueous

t

rali

t i a r y

c i d ,

the

s

r a 1 i z e d

means of molecular w eight

preferably mercapt a n s , h a 1 o g e n a ted

rad

par

a n ,

i c a 1 transmitt

ticularly

ing subst

preferred are

tetrakis-mercaptoacetyl-

-o-thiocresol 9

a

n

P

thiosalicylic

n c

e π

e s .

and

t a -

a c i d ,

buten-1-o1 and dimericX-methylstyrene

emulsifier-free poly(meth)

olution or

zing age

a 1 k y 1 a m

uaternary

a crylate resin

and

n t

i n

ammonium

ol ethylamine,

dimethylamino

t

d

m

s

e s

then

are:

and a

riisopropano

dispersion, the c

d i 1 u t

a m m ο n

1 k a n o

a rboxy 1 group s

e d

i a

1 a

9

m

with

prim

i n e s ,

ω a t

ary

e r .

sec

ami π o

Suita b 1 e

o

e

nd a r y

t her s

a n

a n

d

d

hydroxides

triethylamine,

e t h

lam

imethylamino-

a η ο I ,

i

2

n e ,

-me

The fol lowing

propylamine,

rtiisopropanolamine

are examples

butylamine,

, triethanolamine,

2-amine-2-methyl-1 - prop

thylprop a η □ 1 - 1 »■ m o r p h o

a

1

η o

i n

ethylmorpholine

influences the

T h e choice o

stability of the

f amine

aqueous

neutraliz i ng

be tested accordingl y . Ammonia »

1 , 2 -

e a n d

a g e n t

dispersion

t r i e t h y

and must

1 a m i n e ,

dimethy1 amiηoetha η ο 1 and N-methy1-morpho1ine are preferred

871 1 1
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1 1
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1

O W
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1

e

4
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6

1 7
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1 9

20
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1 1

i

a

u

ng to

n t i t y

trail

i m i t

The

6.5

a r i

b e

v

w

their

of am

z a t i o

depends

n

pH o f the

z a 0.5

s e a

I

nd the

r e m o

a c u u m ,

i t h w a

i s

t o

c o

t h

c o

A

pref

5 0 ,

n

e

π

its

v e d by

high volatility.

ine added depend

of the carboxyl g

on the stability

s

r

o f

neutralized coating

f the ph is too low,

resin precipitates

distillation under

o

The

ο n

ups

the

upper limit of

the 100? degr

present The

dispersion obt

compound should be

dispersion

Low boiling

normal pres

e e

1 o

t h

o

w e

e

f

r

a i n e d

about

difficultie

solvents ma

s ure or unde

s

y

r

if necessary preceded by neutraliz a t i ο n and dilution

ter

polyurethane dispersion is used

e r a b 1 y

tent

m o s

P

a s component B Thi s

u s u a 1

t a i n i n g

and

t

r e

anionic a n d

preferab

para ti on

m a η n

i s o c

er by

y a n a t e

acid groups,

/or

by e

hydrazin e .

preferably ha s a n a c i d numb er of 5

isocyanate groups

molecular weight

amine

over.

i y 1 0 t o 3 0 , b a s e d on the solid s

o f thi s di s p e r carried out i n

chain 1 e n g the n i n g of a prepolym e r

end groups,

mulsification

I n this p r

react

P o 1 y a

after neutralization

i n water with

o f

o cess I e i t h e

with diamines

mines

o r , if r e 1 a

or mixture s there

polyamine

r all

t i v e 1 y

s

o f a r e u

t h e

high

s e d ,

nitrogen atoms

Polyurethane

preferably

which have

f

n

c

ormed

umber

can

o f

onsisting

The

P r e P a r e d

h y d

e

P

i

r

1

t

r o x y i

x c e s s

r e

n

a

c

f e r a

a P a b

t i o

carrying reactive hydrogen

dispersions con taining urea

may b e left

groups a r e

prepared

improved

b e

a c

o f

This process

dispersibility,

give

i.e.

dispersed in water with a

id s

fine

prepolym

by the

number

polyisoc

b 1 y at

1 e o f

o f NCO

5:1.0 t o

o 1.2:1.

s rise t o product s

the polyurethane

r e latively s m a 1

s

1

alt groups and form

particles

e r s con

reaction

of 10 to

y a n a t e s

a n organic p h a s e

taining isocyanat e groups m a y b g

a

of polyhydric alcohols ha

1800, preferably 50 to

t

5 0 to 1 3 0 0 C,

reacting

groups

1.0:1

The

v i n g a

w

t o

5 0 0 , with

i t h

0 H

0 and is

polyols

P r

temperatures

in organic so

isocyanates

groups lies

e ferably i

used for the

n

prepolymer may be of 1 ow molecular

of up

1 vents

The e

i n the

t o 1 5 0 0 C »

the rang

p r e p a r

weight

molecular weight but may contain relatively

w h i c h a r e

q u i v a 1

range

e n t

o f

e o f 1.4:1

a t i o n o f the

and/

inert

o r high

anionic
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1 2

ί

1

2 Low molecular weight polyols give rise to a harder

I > 
( 
ί

I

i 
,ί

.·» groups.

ί
f!

3

4

5

polyurethane than relatively high molecular weight polyols

Low

6 0

molecular weight

to about 400 and

polyols

may con tain

a

a

molecular weight of from 

liphatic, alicyclic or

ί
a

6 a r o matic groups. T h ey are used i n quantities of up to 30%

7 by weight of the total polyol constituents, preferably about

28 to 20% by weight. It is advantageous to use low mo 1 ecu 1 a r

9 111 eight polyols containing up to about 20 carbon atoms P e r

1 0 m olecule, such as ethyleneglycol, diethylenegly c 0 1 9

1 1 triethyleneglycol, 1 ,2-propanediol, 1 * 3-propanedlol » 1 , 4

1 2 butanediol, 1,2-butylenegly col 9 1 , 6 - h e x a n e d 1 o 1 f

1 3 trimethylolpropane, castor oil o r hydrogenated casto r oil,

1 4 di-trimethylo 1 p r o pane ether, pentaerythr i t ο 1 9 1 , 2 -

1 5 c yclohexanedio 1 , 1 , 4 - c y c lohexane dimethanol, bisph e η ο 1 A 9

1 6 b isphenol F, n e o p e n t y lglycol. hydroxyplvali c a c i d

1 7 n eopentylglycol ester, h y d r o x y e t h y 1 a t e d or h y d r o x y p r o p y 1 a t e d

1 8 b isphenol A, hyd rogena ted bisphenol A and mixtures thereof

1 9 In order to obtain an isocyana te prepolymer with high

20 f lexibility, a high proportion of a r e 1 a t i v e 1 y high

21 molecular weight , straight chained p ο 1 y ο 1 pref e r a b 1 y having

22 a hydroxyl number of from 30 to 150 should be added. Up to

23 97% by weight of the whole

2 4 a nd unsaturated polyesters

polyol may consist 

and/or polyethers

o f sat ura ted

2 5 w eights ΙΊ n of from 4 0 0 to 5 0 0 0 . A liphatic

28 c orresponding to th 1 f o r m U 1 a

27

28

29

e genera

30

with molecular

polyetherdio 1 s

Ϊ 
t. 
i>£

t

1

31 in which R = hydrogen or a lower alkyl group optionally

32 having various substituents and n = 2 to 6, preferably 3 to

33 4 and m = 2 to 100, preferably 5 to 50, are suitable high

34 molecular weight polyols. Examples include straight chained

35 or branched pο 1yetherdiο 1s such as pο 1y(oxyethy1ene)g1ycο 1s,

36 pο 1y( οxypropy1ene)g1ycο 1s and/or pο 1y(oxybu t y 1 ene)g1y c ο 1 s .

37 The selected polyetherdiols should not introduce an

38 excessive amount of ether groups b cause the polymers

•.j»· 871113, Igdspe. 005,herbts3.spe,
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1 obtained would t h en swell in water The preferred

2 polyetherdiols a r e poly(oxypropylene)glycols in the

3 molecular weight ffl n range of from 400 to 3 0 00

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8
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Polyesterdiols may be

organic dicarboxylic

diols or they may

or a

s m a 1

high

b e

acids

lactone. For P r

1

e r

diol s

prop o r t i ο n

v a 1

may

o f

e n c y

b e

cycloaliphatic

Th e diols

consist I

prepared by the esterification of

o r their anhydrides with organic

derived

e p a r i n g

polyols

may be used.

from a hydroxycarboxy 1ic

branched polyes.terpolyol

or polycarboxylic

The dicarboxylic

straight chained or b

or aromatic dicarboxylic

used for

for example, of

propyleneglycol,

acids

acids

ranched

acids or

π o f the

acid

s , a

of a

and

a liphatic,

diols.

polyesters

alkylene glycols

butyleneglycol,glycol,

hexanediο 1 - (1 , 6 ), neopentylglycol and othe

dimethylolcyclohexane but small

a s t-rimethylolpropane, glycerol

b e a d d e d . The a c i d c 0 m P one n t

P Γ i m a r i1y of 1 o Ul m o 1 e c u 1 a r ui e

t h

c a

s

t

c

a

g

t

I

e i r

rbon

such a s

butanedi

r diols,

ethylene

ol-(1 ,4),

such as

quantities of polyols

or pentaerythritοn may

such

also

o f the P o iy ester c 0 n s i st s

lght d i c a r b o xy 1 ic a c id s o r

anhydrid

atoms in

e s c o n t a i n ing 2 t o 3 0 , P r e f e r a b 1 y 4 t o 1 8

the m o 1 e c u 1 e . The fol 1 ο ω i n g are examples o f

uitable acids: o - p h t h a 1 i c acid , i s o p h t h a 1 i c acid.

e r e p h

y c 1 o h

z e 1 a ί

e

c

t h a 1 i c

x a

a c i d , t e t r a h y d r o p h t h a 1 i c a c i d ,

nedica rboxy 1 ic a c i d , succinic acid , adipic acid

a

1 u t a r i c

etrachlo

cid, sebac

rophthal i

nstead of these ac

such exists.

quantities o f

groups may b

anhydride o r

e

c

1

x

c a c 1 d , maleic acid, f u m a r i c acid,

a c

a c

ids,

For the

h 1

i d

th

oroheptanedicar

and/or dimerise

box y lie acid,

d f a tty acids

eir anhydrides may be

formation

carboxylic acids

use d where

of polyesterpolyols,

having

e p

t h

unsaturated fatty

P c

resent,

e adduct

acids.

'sterdio 1 s

with a diol are also

are distinguished by

for

o f

obtained

e x a m p 1 e

maleic a

minor

3 or more carb

trimel litic

o x y 1

a c i d

cid anhydride a n d

by the reaction of a lactone

used according to the invention. They

the presence of hydroxyl end groups and

recurrent polyester units of the formula
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1

2

3 1 η which n is preferably 4 to 6 and the substituent denoted

4

5

by hydrogen or an alkyl, uycloalkyl or alkoxy group.

No substituent contains more than 12 carbon atoms. The

R i s

6 t o t a 1 n umber of ca rbon atoms in the substituent does not

7

8

9

acid,

12 per lact one ring.

hydroxybutyric ac id ,

Examples are hydroxycaproic 

hydroxydecanoic acid and/or

hydroxystear1c acid. The lactone used as starting material

e x c e e d

1 0

11

1 2

may be represented by

CH2 (CR2)n

0-----------------------------

the following general formula:

13 wherein n and R have the meanings already indicated.

14 The polyssterdiols are preferably prepared from the

15 unsubstituted E- caprolactone in which n has the value 4 and

16 all the substituents denoted by R are hydrogen. The

17 reaction with lactone is started by low molecular weight

18 polyols such as ethyleneglycol, 1,3-propanedlol, 1,4-

19 butanediol or dimethylol cyclohexane although other

20 reactants, such as ethylenediamine, alkyl dialkanolamines or

ί
21 urea may be reacted with caprolactone.

22 Pο 1yactamdiο 1 s prepare

23 of ^-caprolactam with low

24 suitable as relatively high

25 Aliphatic, cyclo

26 pο 1yisocyanates containing

27 molecule are suitable

28 isocyanates. The isomers

d by the reaction, for example, 

molecular weight diols are also 

molecular weight diols.

aliphatic and/or aromatic 

at least 2 isocyanate groups per

as typical multifunctional

or isomeric mixtures of organic

29 diisocyanates are preferred. Suitable aromatic

30 diisocyanates include phenylenediisocyanate,

31 tolylenediisocyanate, xylylenediisocyanate,

32 biphenylenediisocyanate, naphthylenediisocyanate and

33 d iphen y 1 me t ha ne di is ocy a na te .

34 Owing to their high resistance to ultra violet light,

35 (cyc1o) a 1iphatic diisocyanates give rise to products which

36 have a reduced tendency to yellowing. Examples of such

37 diisocyanates include isophoronediisocyanates,

38 eyelopenty lenediisocyanate and the hydrogenation products of

871113,!gdspe.005,herbts3.spe
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aromatic dllsocyanates

methylcyclohex

dicyclohexylmethanedii

such as cyclohexylenediisocyanate,

ylenediisocyana

socyanate. Aliphatic

are compounds of the formula

representsrwherein

from 6

identic

9

a

t

h

t o

a 1

t e and

diisocyanat e s

roup

toms

w 11 h

E

e t r a m e

e x a m e

6 ,

□ r

1

x a

and th

an integer from

e groups

different.

to 8 carbon

mples incl

t o 20, in particul a r

may

a t □

u d e

thylenediisocyanate,

thylenedi

ethylethylenediiso

m e t h y 1 t

trimethyl h

diisocyanat

r 1

e x a

e s

m

n

a

e t

b e

m s

t

P

9

noted by

hydrogen

r

isocyanat

cyanate,

h y 1 e n e

edilsocyana

R ,

o r

preferabl

imethyle

entamethyl

e , propyle

dimethylethyl

d i i s o c y

t e. Parti

re isophorοnediisocyanat

methanediisocyanate.

the formation o f

a

c

e

n

e

n

e

n

y

e

n

e

n

P

n

The polyisocyanate

the prepolymer m

which may b e

a lower

1 o r 2

d i i s o c y

alkyl

carbon

a n a t e 9

ediisocyanate

diisocyanate

ediisocyanate

a t e

9

>

»

and

u 1 a r

and

ly preferred

dicyclohexy1 -

component used

ay contain a proportion

for

o f

olyisocyanat e s having a higher valency, pro vided they d □

o t

P r o

the

the

con

give rise t o gel formation. T riisocyanat es which ha v e

ved to be use f u 1 are those which have been prepared

tr 1 merisatiοn or oligomerisation

reaction of dllsocyanates with

taining OH groups

example, the biuret o f

t h

P

t

e iso c y a n u r ate 0

r

r

1

E

P

o d u c t

lmethy

o w e r e d ,

o f

lol

if

a

P r

d d i t i

OP

n e

o

a n e

c e s s a

or N H

b y

x a m p 1 e s

h e n y 1 i

0

s o

f s u c h

of dllsocyanates

polyfunctional

groups. These inc

hexamethylenediisocyanate

hexamethylenedilsocy

n

r y 9

a

o r by

compounds

1 u d e, for

and water,

n a t e and the

o f

The

by

chain

cyanate,

stearylisocyanate

Polyurethanes are

c

isophoronedii

average f u n c t i o

the addition of

break!

y c 1 o h

unless special constituents

process of their synthesis

s

n

n g mono

e x y 1 i s

ocyanate

a 1 i t y

mono!

i s a c y

o c y a

s

a

o c

n

not compatiblegenerally

are incorporated in 

and/or special step

during their preparation
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in the
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Thus a sufficiently high acid
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number is built into component B to ensure that the 

neutralized product will form a stable emulsion in water. 

This is achieved by means of compounds which contain two 

isocyanate reactive H groups and at least one group capable 

of anion formation. Hydroxyl groups and primary and/or 

secondary amino groups in particular may be used as 

isocyanate reactive groups. Carboxyl groups, sulphonic acid 

groups and/or phosphonic acid groups are groups capable of 

anion formation. Carboxylic acid groups or carboxylate 

groups are preferably used for this purpose. They should be 

so slow to react that the isocyanate groups in the 

diisocyanate preferentially react with the hydroxyl groups 

of the molecule. Alkanoic acids containing two substituents 

on the <=< carbon atom, for example, may be used for this 

purpose. The substituent may be a hydroxyl group or an 

alkyl group or preferably, an alkylol group. These polyols 

have at least 1, generally 1 to 3 carboxyl groups in the 

molecule. They contain from 2 to about 25, preferably from 

3 to 10 carbon atoms. Dihydroxypropionic acid, 

dihydroxysuccinic acid and dihydoxybenzoic acids are 

examples of such compounds. A particularly preferred group 

of dihydroxyalkanoic acids are the Λ,οζ-dlinethylolalkanoic

acids which are characterised by the structural formula

CH-OH 
f 2

R-------_ c------- COOHch2oh
wherein R d e η o tes hydrogen Q Γ a n alkyl group with up to

about 20 carbon atoms. Examples o f such compounds are 2,2-

dimethy1 ο 1 acetic acid, 2,2-dimethy1 ο 1propiοnic acid, 2,2- 

dimethy1 ο 1bUtyric acid and 2,2-d1methy1 ο 1penta πoic acid. 

The preferred dihydroxyalkanoic acid is 2,2- 

dimethy1 ο 1prοpiοnic acid. Examples of compounds containing 

amino groups include , -diaminovaleric acid, 3,4- 

d i a m 1 ηobenzoic acid, 2,4 - diamiηotο 1uenesu1phοnic acid and 

2,4-diamino-diphenylether sulphonic acid. The polyol which 

contains carboxyl groups may constitute from 3 to 100% by 

weight preferably from 5 to 5 0 ί by weight of the total

871113,Igdspe.005,herbts3.spe,



- 17 -

1

2

3

4

5

6

7

8

9

1 Ο

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 θ

1 9

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

polyol component in the isocyanate prepolymer

This dihyd roxyalkanoic ac id is at least partly

neutralized with tertiary amine before the reaction with

isocyanates in order to with the

a

P r e v e n t a r e a c t i o n

isocyanat

a

e s .

b 1The quantity of ioniza e carboxyl groups a i 1 ab 1 e as

result of the arboxyl g up neutralization e salt

v a

c r o i n t h

form

-0’ -C = 0 
I

L

is g e 0.4? by weight, pref erab iy leas

0.7? eight the lids conte

n e

b y

r a

w

1 1 y a t

9

1 e a s

b a

t

s e d ο n s o n t

a t

T h e u p p e

t

r

o ?i1 i m i t a b b i h tu t 6 w es 9y The

d i h y d r 1 k a η o i c i

ot i t y fq u a n

res

40,

oxya

sin

The

acids the trail iy

an acid number

upper limit of the acid number is 6 0,

based th e solids content

The repolymers according the

u 1 t

n

o f a t 1 a

u η n e u

a s t 5 , p

z e d P r e P o m e r

r e f e r a b 1 y a t 1 e a s t

1 0

ο n

i s o c y a n a t e p u s e d

P r e f e r a b 1 y

t o

reactionb e f theη ΰ om y p r e p a u sa orad by simultai n v

polyol or polyol mixture with a diisocyanate excess.

Alternatively, the reaction may b e carried out step wise i n

the prescribed sequence.

Examples are describe d in 0 E 2 6 2 4 4 4 2 and DE 3 2 1 D

051. Ths reaction tempera t u r e m a y be up t 0 15 0° C and i s

preferably in the range of 5 0 t 0 1 3 0 0 C. The r e a c t i ο n i s

continued until virtually all the hydroxyl functions have

undergone reaction.

The isocyanate prepolymer contains at least about 0.5?

by weight of isoc groups, preferably at least 1

weight N C 0, based on the solids content. The upper limit

about 15? by we preferably 10? weight, me

preferably 5? by weight

The reaction may b carried out in the

catalyst such as organ! c tin compound

presence of a 

s and/or tertiary

amines Organic solvents which do not contain Zerewitinoff

y a n a t e

i g h t , b y

e

? b y

i s

s t

871113,!gdspe.005,herbts3.spe,

active hydrogen may be added in order to keep the reactants



1 in a liquid state

2 control S u 1 t a b

3 dimethylformamide.

4 d 1 m e t h y 1 e t h e r ,

5 m ethyl e thy 1 ketone

6 m e t h o x y groups, s

7 esters,

8 h y d r o c

9 h y d r o 9

1 0 the r e o

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8
t I

1 9

20
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- 18

and improve

1 e sol

esters,

k e t ο

and

u c h

a c

a s

chlorinated hydro

a r b ο n

e n a t e d

f

limits

the reaction temperature

i n c 1 u de, for example,

ethers such a s diethyleneglycol-

e s t

e t ο n e

pyrrolidone

furan

The

e

9

meth

s ,

guan

and should

solution having

s u f f i c

prefer

solids

w

c

e

r s ,

k e t o

O X y h e X

k e tones such a s

n e

a n

s substituted

one, glycol e

carbons

s such

9 a

a s

aroma

t i t y of

with

ther

a t e r ,

lent to u

ably 0.02

content

liphatic , a n d

N-methylpy

alicyclic

rrolidone 9'

tic hydro

solvent

car b ο n s a n d mixture s

m a y vary w i t h i n w i d e

be sufficient to

a suitable viscosity

s e

t o

I f

f o rm a

It is

boil at 3

from 0.01 to 1

8$ by weight

the sol vents,

1 o w e r tern p e r a t u

prepolyme

in most

r

cases

S $ by

of so

weight of sol vent,

1 vent, based o n the

which may be insoluble i π

re than water, they may be

arefully distilled

vaporation

polyurethane

t

P

P

o

o

o

off by v a c u urn distillation or thin layer

after the preparation of the urea- contain!

dispersion Higher boiling solvents s h o u 1 d

n 9

b e

a large

1 y u r e t h

1 y m e r p

preferred

a mixture

The

least pa

resultin

a

a

e xtent water

ne dispersion

rticles durin

soluble and remain in th

to facilitate

e a q u e o

coalescen

g film formation

solvent is N-methylpyrrolidone,

with ketones

anionic

r t i a 1 1 y

9 i n c r e

u s

c e of th

A particular

optionally used

e

i y

a s

such as methylethyl ketone

group

n e u t

s of the

r a 1 i z e d

a s e in the

sufficient for infinite

isocyanate prepolymer

with a

dlspers

dilution. It

are a t

tertiary amine

ibility in water

is also sufficient

T h e

i s

for ί

j 29 stable dispersion of the neutralized polyurethane containing

30 urea gfoups Suitable tertiary amine s are, for e x a m p 1 e ,

31 trimethylamin e . t r 1 e t h y 1 a m i n e , d i ti e t h y 1 a n i 1 i n e 9

32 diet h y 1 a η i 1 i n e a n d N - m e t h y 1 m o r p h ο 1 i n e A f t e r

33 n e u t r a lization, the i s ocyanate with

34 water t o yield a finely div ided dispersion Shortly

35 thereafter 9 the isocyanate groups still present are reacted

36 ω i t h d 1 - a n d / o r polyami nes containing primary a n d / □ r

37 s e c ο n d a r y a mine groups as chain lengthening agents Thi s

38 r e action results in further linkage and increase i n th e

871113,Igdspe.005,herbts3.spe,
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1
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1 Ο

1 1

1 2

1 3

molecular

obtained,

with

temp

i n s u

e

r

the

r a t u

e

agents

i n c r e a s

water.

weight. In order

the competing re

that

actio

isocyanate must

concentration)r e ,

r e p r o

used a

e the

be c

optimum properties

n b e t W e e n amine an d

a r e f u 1 1 y adjusted

and c a r e f u 1

may be

water

(ti m e ,

1y monitored t o

ducible production. The chain lengthen Ing

r e

di

Organic

generally

w

a

r

i t h o u t c

c h i e v e d ,

a t i o

c h a i n

preferably water so

spersibility of

diamines are

provide

a u s i ng g

how

of a m i η o

1 e n

the

the maximum

luble compounds as these

polymer end product in

preferably

increase i n

el ling of the resin.

ever

group

g t h e n i n g

it is necessary to s

used bee

molecul

If this

elect a

a u s

a r

i s

s u

e they

weight

to be

i t a b 1 e

s to isocyanate groups. The quantity of

agent is determined according to its

1 4

1 5

1 6

1 7

1 8

1 1 9
i

20

j ' ■ 21

22

1
2 3

T 24
i 
■i 2 5

1 26

27

28

, 1 29

30

31

32

33

34

35

36

37

38

functionality,

the duration

9

g

a

roups

roups

nd is

P

f

r e s e n

the isocyanate content of the prepolymer and

of the

in the

i n

P r

c e

the

reaction. The ratio

chain lengthen!

prepolymer

eferably in

of e x c e s s i v

o f r e a c t i v e a m i n o

orm of primary

undesirably low

the

e a c

amino

ng ac-ent

should

range

t o the is o c y a n a t e

generally b

of from 1 : 1

e less that 1 : 1

to 0.75:1. T h e

tive hydrogen,

groups, may result

molecular weight.

The polyamines

to 40 carbon atoms,

They may carry subs

e s

i n

pecially in t h e

polymers with a n

are mainly alkylene

preferably about 2

tituents which

reactive hydrogen atom

a straight chained

aromatic structure

o r

group

ethyl

s .

e n e

polyamines having 1

to 15 carbon atoms.

are free from isocyanate

s.

and

Examples include polyamines having

The foil

diamine,

o w i n

branched aliphatic.

containing at least

g ar

p r o p y 1 e

cycloaliphatic or

two primary amino

e examples

nediamine ,

of suitable d i a m i n e s

1 ,4 b u t y 1 e n e d i a m i n e

pipe r a zine, 1 , 4 - c y c 1 o h e x y 1 d i m e t h y 1 a m i n e »
hexamethylenediamine-(l,6),

menthanediamine,

tri m e t h y 1 h

i s o p

e x a

h o

m e t h y 1 e n e d i a mine 9

r onediamine *

4,4'diaminodicyclohexylmethane

Preferred diamines include

as propylenediamine and

trimethylcyclohexane

Chain lengthening ma

871113, Igdspe.005,herbts3.spe

and ami n □ e thylethanolamine

alkyl and cycloalkyldiamines such

1 - a mi n o-3-aminomethyl-3,5,5-

y be car tied out at least partly

with a polyamine which h as at 1 east three amino groups
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containing a reactive hydrogen

may be used

atoms with

after chain

o f

ami

this

n e *

and

pre

c y

f e

high

atom. This type of polyamine

in such quantities that unreacted amine nitrogen

one or two reactive hydrogen atoms are present

lengthening of the polymer. Suitable polyamines

kind include diethy1enetriamine , triethy1enetetra­

dipropylenetriamin e and dibuty 1 enetriamine. Alkyl

c

r r

r

loalkyl triamines

ed polyamines

small

ethylhexylamine

process of chain

used may als

is protected

the presence

I f

o b

a s

o f

such

the

proportions

may be added

lengthening.

e

a

w

a s

i s o

o f

diamines in

ketimine

a t e r due

t o

The

and

Components

ob a s e d b i n d e r s

i n V e n t i ο n . Th

i π V e n t i ο n m a y

Th e componen t

N e u trail zati ο n

e

b

A)

renders

ith water.w

f the

a

a

diethylengtriami n e a r e

c y

P

c

a n a t e content i s v e r y

m

r

onoamines su

event gelling

hain lengthening

which the primary

which only b

to splitting off

c h a s

e c o m e

of th

i n

ag

t h e

ent s

a m i n o g r o

reactive

e k e t ο n e

u P

i n

mmonia and/

1 coho 1s and

A ) an d B) defined above f

coating compounds

aqueous coating compounds

o r m the

accordin

e obtained by mixing comp

may be neutralized

the

The

or a

eye

s u

m

1

b s t

i

i

n e s

a q u e o u s -

9 t □ the

according 

onents A )

before or after

t o the

and B)

components

a n c e

( i n

c amine

dimethylaminoethanolamine,

o r N-alkylm o r p h ο 1 i n e s

d

c

c

e

o

sired vis

mponents

omponents

The a

c o

A)

q

s used for

particula

s

invention

pigments.

those

a

s i t y

and

u e

r e

o u s

P r

i s

B)

C 0

e f e

a

r

The

mixing.

sufficiently dilutabl e

neutralization

r alkylamines),

such as di- and triethyl

diisopropaneolamine,

Dilution with water t

carried out before and /

are mixed,

ting

ably

colouring a

described in

of November 1973

suitable. The c o a

may b

a m i n

e

o

amine,

morpholine,

o obtain the

or after the

depending

c o m p o u

pigment

gents us

German standard

o n th e a d d e d

n d s a c c o r ding t o t h e

e d with c o lour f o r m i n g

e d may b e , for e x ample,

DIN 55944, sheet 1 t o 4

Commercial pigment preparations

ting compounds according to the

are particularly suitable for the incorporation

pigments such

pearly lustre

result in exce

a s

are also

inventio

o f e f f e c

n

t

metal pigments (e.g. alubronzes)

pigments and/or interference

11 ent effect lacquers. The

pigments,

a n d / o r

which

effect pigments

871113,Igdspe.005,herbts3.spe,
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or pearly lustre pigments may bethe metal pigment

incorpii

optional ly with the additionaqueous

Grinding up is

coloured

obtained,

ith a grinding resin ispigments n e c e s s a r y ,w

a r

and m idilutable a m

and/orresinsa

s t shoulda

weightbut b y b i n d eu

difficult to weif the p i g m e r t s are

b t a i π a b 1resin ο n s i s t s o fc a

weight of a

to 4 0% b y N , N-di-C

η o m eμ

t r ba

ami η o t

s t i t u t cryl amidea s

) a c r y 1 ide i n h i c h thewa m

mino(meth)rylates to a

the range f from 1:2o

4 0% b o f hydroxy-Cj

weight of

unsaturated compound

cyanate

o 

u

o
(

s melamine

e added

such as

copolymer of

copolymer o

a polyiso

of resin p 

p to 2 0 % of the

be as

n e - f o rpolyester resins

-C1

mix

water, dispersing

not necessary.

binder.

•ated by, for exam

weight of

g-alky 1 (

agents and

- C 1

e d

mills. Suitable grinding resins e , for

f solvents,

t. One

a r 1 e

t b r a

quantity

o s s i b 1 e r

e p 1 a c e d s

e

1

n d / o r

1 k y 1

-sub

r a

Particularly suitable

871113, Igdspe.005,herbts3.spe,

by weight of

of N,N-di-C1 

(j-alkyl(meth)acryla 

meth)

the

pie, simply mixing them into the

of a proportion

thickeners

metal effect or uniform colour shades are

previous careful grinding up (dispersion)

condensation resins such

The

rinding

ctlon

1 k y 1 a m i

(meth 

amino(meth)ac

hould be in

y weight

1 ky1(meth) acry1 ates and 

to 89.5% by

- ο 1e finical ly

e.g i n

X a m p 1 e ,

1 d e h y d e

acrylate.

small a

may b

u i t a b 1

by th

s

e

e

e

to 4 ~

th)acrylamides

to 4 _ 

t e s and

and /

t i o

o

o

a c r y 1 a t

to 2:1.

t o

r

f

e

8

copolymerisable ex ,

s and

s

containing

biuret, urethane or isocyanurate groups and containing

unmasked and optionally also masked isocyanate groups.

-T-h-e—p r e p a g a-t-i-o-n—e-f—t-hi-o—p-o--l-y-m-e-j—t-s—d-e-o-e-r-i-b'-e-d—i n t h

ppi i

dispersion

led "Pigment

internal file reference T31431, 

.t-h.e press n.L.a.pp.l.lxa t.i.nn.....--------------------------

and preferred as grinding resin

for pigments is also the resin described in the description
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of component A) according to the

component

b e

invention If the resin of

A) is used as grindin

used for this purpose

g resin, parts

or additional

of coupon e n t

quantities o f

c

c

a

OUp

o m p

f t e

ο n

ο n

r

water.

n e c e s s

ent

ent

par

A)

A)

t i a

This

ity o f

cases hav

the prop

e a

e

coating c

The

may

a s

1

i s

u

be used as

g r i n d i n

neutral!

s

low

r t i e s

o m p o u n d

usual

influencing the

c

a

c

c

c

g res

z a t i □

particul

i n g a f

m ο 1 e c u 1

o f the

s a

i

a r 1 y

o r

a r

1

grinding resin

η ί n d partial

important since

eign binder which

weight

a c q u e r

ccording to th

norganic or

The u

i e

s e o f

d o u t

d i 1 u t i ο n w ith

.it avoids

would i n m

the

o s t

and could possibly

films obtaine d f

e invention.

organic addi

flow properties may be added

oupounds according to the invention. Thus s

c

e

e

f a 1

r o m

t i v e s

t o the

u b s t

c o a

a n c e s

t as thickeners

1 1 u 1 o s e ethers s

inc 1ud

u c h as

1 1 u 1 o s e

ontaining

s i f y

the

for

ting

which

or carboxymethyl

e, for example, water S 0 1 u b 1 e

hydroxyethyl cellulose

cellulose and synthetic

ionic and/or associatively

> m ethyl

polymers

acting groups, such as

polyvinylalcohol, poly(meth)acrylamide, poly(meth)acrylic 

acid, polyvinylpyrrolidone, styrene/maleic acid anhydride or 

ethylene/maleic acid anhydride copolymers and their 

derivatives as well as hydrophobically modified ethoxylated 

polyurethanes or polyacrylates. Particularly preferred are

c

a

w

arboxyl group-

cid number of

hich may als

pigments .

5olvents

those which h a

resin

value

c

c

P

1

s ma

s an

ompounds

The

ο n

o s

5$

y

d

a

b e

t o

tain

s i b 1 e

containing

f r

o

are

o m 6 0 to

be used

poly-crylate copolymers ha v i n g an

7 8 0,

for

neutralizing

ve been described

added to c o r r e c t

improve the

ccording

coating

as small

c

This p r

by weight

The coating

to the

o

a

o

c

preferably from 200 to 500,

w e t t i ng th e metal effect

agents

above

such a s , for e x a m p 1 e ,

for pο 1y(meth) acry1 ate

the flow proper

storage stability

invention

mpounds according

proportion of or

P

o

o f

t o the

g a n i c s

ties and pH

the coating

invent! o n

0 1 vents a s

ortion may be,

mpounds accor

for e x a m pie ♦ less th a n

ding t o the i n v e n t i o n

9 e n erally have a solids content of a b o u t 1 0 to 50 $ by

.Ji 871113, 1gdspe.005,harbts3.spe,
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1 weight This solids content varies according to the purpose

2 for which the c oating compound is intended For metallic

3 1 a c q u e r s , for ex content is prefer ably 10 to 2 5 ί

4 b y weight. F or uniformly coloured lacquers the proportion

5 i s higher, for example 15 to 5 0 J by weight.

6 s c o a t i n g comp o u n d s a c c o r ding to the

7 i n v e n t i ο n may be physically dried even at low. temperatures.

8 but conventional cross-linking agents may also be used, such

9 a s , for example, formaldehyde condensatio n products, e.g.

1 0 melamine resins, and/or blocked isocyanates, optional ly with

1 1 the addition of c a t a 1 y s t s . Curing may also take p 1 a c e after

1 2 the surface has been c o a ted with a convent! ο n a 1 clear

1 3 lacquer, in which case the c o a ting compound may b e pr e d r i e d

1 4 or, preferably, the lacquer is

1 5 component clear lacquers are

applied wet

(•e.g.used

1 6 and/ p r polyeste r-isocyana t e ) ♦ par

1 7 P r op e rties with r e g a rd to wa t e r r e

1 8 s t ο n e chipping, a d h e rence and s

1 9 a 1 ready obtaine d a t low c u r i n g

20 r e gion of 80 to 1 3 0 0 C. For

21 temperatures above 1 20°C are

22 The thickness of th e la

2 3

2 4

25

26

27

28

29

30

3 1

32

3 3

34

35

36

37

38

in wet. When 2 -

acrylic-isocyanate

ticularly advantageo u s

sis tan

tability

c e f r e s i s t a nc e t 0

t o w e a t h e r 1 n g a r e

temperat u r e s , e . 9 · i n the

a 1-component

preferred.

yers

for

c 1 e a r 1 a c q u e r ,

are P refer a b1y from 1 0 t o

c o a t i n3 0 /< m dry film thickness

coating compounds according to the inv

when a clear lacquer is used

i

c

a

9

e

nvention,

oating la

bsolutely

s o b t

n t i ο n

in addition.

a i n e d fro

and 30 to

m the

6 0 ,’> m

According t o th e

"high solids" a

c q u e r s C o a t i n

r e

9

necessary but is

motor car industry.

i n

a s

combination with

preferably

with a clea

u

r

particularly ad

s ed as clea

lacquer

antageou

The polymerisation resin A) may

v s

r t o P

i s η o t

b

suitable cross-linking agents to

water dilutable clear lacquer.

By using binders which have

in the

e used

serve

not been pre-cross-linked,

good

with

levelling

the coati

addition,

improved

excellent.

resistance

the

The

flow resulting in smooth surfaces is obtained

ng compounds accor

bronze alignment

water

ding to the invention

in metallic 1 acquer s

I

i

n

s

resistance of the coatings obtained i s

When used in the motor vehicle sector , excellent

to stone chipping is obtained

071113,!gdspe.OO5,herbts3.spe
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a

y

t

c c

The water- co

or ding to the

e 1

op

ntaining

i n v e n t i o

a

n have

ter dilutable

the advartt a g

coatings

e of n □ t

lowing. They m

coat lacque

Their use

lacquers may be

( s t o v

c ο n t a

a y be us e d both a s base lacq u e r s and a s

r s.

as b a s e lac

covered

b e en predried and

e

i

clear

types)

q u e r s is These b a s e

with

the

a c 1 e a

two 1 a

r

y

top lacquer

ers may tiisn

after

be d

they

r i e d

)
n

together Both the known, conventional s ο 1 v e n t

i n g

1 a c q

and

lacquer s , e . 9· 1 - c o m p o n e n t and 2 - c o mpo n e n t

uers (especially the 2 - component high s o 1 id s

w a t er dilutable clear lacquers m a y be used a s

clear top coat lacquers. The coating compounds according t o

the Jnvention

surfaces.

the use of

invention

The

the

for

application

provide good a d h erence to a w i o e variety o f

present invention accordingly also relates t o

aqueous

the for

t o the s

c o a ting compounds according to the

m a

u r

t i

f a

o n o f a coating ο n a substrate by

c e o f the subst r a t e ♦ optional ly

covering with a layer of a c 1 ear lacquer dis s o 1 v e d i n water

o
1

c

r in organic

5 0 0 C .

s o 1 v e n t s , and h eating to temperatures o f 60 to

The substrates are the usual articles coa

oating compounds of this type, in particular parts

ted with

vehicles

or a

used

dip

e 1 e

b e 1

P

c

f i 1

The

i n

i n g

o f motor

which may previously have been coated with a primer

1 e r.

lacquer may

the lacquer

or roller

be applied by the conventional methods

industry, e.g. s praying, knife coating,

coating, a n d the p o s s i b i 1 i t y o f

trostatic spraying by means of so call high r o t a t i ο n

1 s , as already mentioned about, should b e particular iy

mentioned .

E xam£ 1 e of Eiegaration 1_

Hydroxyl group- containing polymer resin A1.

912 g of butoxyethanol are heated to 130°C in a 3 -

necked flask in an inert gas atmosphere

condensation and a mixture of

6 0 g of

1 65

under reflux

acrylic acid

g of hydroxyethyl acrylate

145 g of n-butyl acrylate

6 0 g of isobutyl acrylate

871113, Igdspe 00 5 9 herbts3 spe ,
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20

9

9

o f

o f

methyl methacrylate

butanediol diacrylate

6 9 of tert.butyl-peroxy-2-ethylhexanoate,

is then s 1 0 w iy addad from a dropping funnel within three

hours with v i g c rous stirring while the reaction temperature

is maintained 1 3 0 0 C T ha t e reaction mixture is aft e r -

initiated twice with tert.-butyl-peroxy-2-ethylhexanoate a t

an interval of two h ours and the resin 1 sth en polymer! s e d

to completion

Final values:

solids content: 50.4% by weight (30 min. heating t o

1 80°C)

n

u

acid number: 48 KOH per of s olid resin

viscosity: 21 Pa t th solid s content

When a test f a Tynda effect was rried out on

eutralized res diluted with wate

npolarised mono onia tic 1 as er light the result

m g

s a

9

e

o r 1 1 c a t h e

i n r t o 15%, u s i n g

c h Γ 9 ω a s

n e g a t i v e

Hydroxyl group- containing polymerresin A2

Method of preparation as for A1 but with the following 

composition at 120°C:

Final values:

1927 g of butyoxyetha ηo 1

92 g of methacrylic acid

331 g of hydroxypropy1 acrylate

462 g of isobutyl acrylate

1134 g of methyl methacrylate

34 g of hexanediol diacrylate

1 4 g of t e r t. - b u t y 1 - p e r o x y - 2 - e t h o x y h e x a η o a t e .

solids content: 

acid number: 

viscosity :

51.6% by weight

29 mg KOH per g

29 Pa.s at the

(30 min at 180°C) 

of solid resin 

solids content.

Tyndall effect: negative

Ex2.!2£l£ £f ££££3.££tl££ Z

Aqueous polyurethane dispersion B.

θ 71113 , !gdspe .005 ,herbts3.spe,

250 g of a straight chained polyester (synthesised from

adipic acid, isophthalic acid and hexanediol; OH number 77,

acid number 10) are heated to 7 0 0 0 together with 80 g of
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1 methylethyl ketone and 53.3 g of N-methylpyrrolidone in a

2 reaction v e s s e 1 , equipped with stirrer, internal

3 thermometer, heating means and reflux condenser, and 74 g of

4 hydrogenated bisphenol A and 28.3 g of dimethy1 ο 1propiοnic

5 acid ?ro added at this temperature. The reaction mixture is

6 heated to 120°C and stirred at this temperature for half an

7 hour 14 6.7 g o f hexamethylenediisocyanate are then added

8 at 70°C After a n exothermic phase (temperature <90°C), the

9 reaction mixture i s kept at 7 5 0 C until the residual

1 0 isocyanate numbers are less than 1.8 The resin mixture is

1 1 dispersed while still w arm in 891 g of deionised water and

1 2 23.5 g of triethylami n e with vigorous stirring 10.5 g of

1 3 propylene-1,3-diamine i n 75 g of deionised water are added 5

1 4 minutes after all the resin has been added, and stirring of

1 5 the reaction mixture is continued for 1 hour

1 6 A translucent, aqueous dispersion having the fol lowing

1 7 characteristics was obtained:

1 8 solids content: 30 %

1 9 10 9 m P a .s

20 p H : 9 . 8

21 acid number: g of solid resin)

22 EXAMPLE 1

23 Preparation of a metallic base lacquer

2 4 Ammonia and water are added with stirring to 1 000 g o f

25 the polyacryla t e re sin A 1 m entioned in ex ample o f

26 preparation 1 to form a solution having a solids content o f

27 2 0 ί and a pH o f 7.3 This solution is left at ro o m

28 temperature for 24 hour s a nd the pH is readjusted to 7.3 b y

29 the addition o f ammonia if necessary

30 At the s a m e time 9 4 0 g of a commercial aluminium bronze

31 having an aluminium c ontent of 6 5 J is made up into a paste

32 with a mixture of 10 9 of water and 14 g of b u t o x y e t h a η ο 1

mixture of 434 g of the polyacrylate resin solutio nA33

3 4 described above, 1 37 g of

35 g of ammonia is run at a

36 minutes into 64 g of the a

37 stirring (about 600 revs

38 continued for a further 15

completely salt free water and

uniform rate over a period of 1

4

5

bove described bronze paste with

per min.), and stirring is then

minutes

871113,1gdspe.005,herbts3 • s p e
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1
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i 3

4

5

i 6
! 7

8

I 9

ί 10

. 1 1

1 2

• 1 3

; 1 4

. 1 5

1 6

1 7

1 8

. 19

20

21

2 2

' 23

24

25

26

27

28

29

' 3 0

31

3 2

33

34

35

36

37

38

12 4 g

dispersion

of a comm

o f a commercially obtainable polyurethan e

h a

e r

polyacrylate

pH is adjust

EXAMPLE 2

Formation of

a

v

c

Ing a solids content of 30j, followed by 237

ial 3.4% thickener solution based on

dispersion are then added with stirring and

ed to 7.3-7.5 with ammonia

9

a

the

1 a c q u e r

The metal

pplied with a

P

a

coat in metallic

lie b a s e 1 acquer described in Example 1 i s

flow c up gun to a zinc phosphatised car b o d y

anel which h a s been lacquered with a n electro-dip pr i m e r

nd a filler s 0 that after drying for 5 minutes at 20°C and

5 minutes

t hicknes

commerci

1acquer)

dry film

1

m

w

e

N

s

a

a t 8 0 0

o f

1 c 1

foil

C the metal lie base 1 a c q u e r has a d r y f i 1 m

a b o

ear

u t

lac

owed

thickness

a c q u e r surface th

eta

i t h

1 effect. The

a fine knife

i gh t times by the

o 1 o s s of a

P r e p a red a s

t

P h

m p e r a t

a s e o f

blisters

u r e o

1 h

and

EXAMPLE 3

1 5 /^m . 

q u e r (

This

e . g a

i s

high

then cove red with a

sol id, 2 - c o m p o n e n t

b y

o f

u s

1 a

b y

S t 0 V i ng a t 1 3 0 0 C for 30 minutes T h e

the clear

obtained

1 a

h

cquer film

the so cal

c

a s

i s

s o called

d h e s i ο n i s r e

d

f

our

Preparation o

Ammonia

polyacrylate

th a t

465 g

an o

3 80

di

9 0

c o

s

1

r

escribed

4 0 0 C for 1

a b

2 0

, the 1 a c q

without

q u e r

a f i

led

a d h e s i

corded

o v e i

hours

u e r film

cut

i s

n e ,

about 4 0 yjm T h e

d o w

ladder

v e tape

s

i

A η o

k e p t

Aft e r

s f o u

u n i f

n to

cut

o rm 1y light

the

and

tear-off

t h e r test

filler

tested

method

plat e

i n

a r e

n d t o

water a t a

conditio

be free

n i n 9

f r o m

crinkling or 1

f a tinting paste

and water are added

resin A2 described in

a solids

of this

OSS

1 n

o f 9 1 OSS

sue h

example

cant

resin

ganic vat dye

g of

quantity to

o f

t h e

preparation 1

ent of 3 8 ί and

solution are

(scarlet GO,

completely desalted w

a pH of 8.0

predispersed

transp

a t e r f

are

o r

n t 9

are o b t a i n e d

with

Η o e c

1 55

h s t)

g

a

1 5 minutes i n

o f

n d

a

solver at 21 m/sec

minutes at tempe

our paste has a

suitable for tinting

EXAMPLE 4

r

and then

a t u r e s i

ground up

n the

high t r a

i n a P earl mil 1 f o r

region o f 6 0 0 C T hi s

nsparency and is eminently

water-di1utab1e metallic ba we lacquers

B71113,!gdspe.005,herbts3.spe



1 Preparation of a white

2 Ammonia and water

3 of polyacrylate

4 1 that a solids

5 a r e obtained

6 8 0 g of w a

7 acetyleneglycol

8 a re incorpor

9 s ol uti on in a

1 0 m /sec After

1 1 i t i s d i s p e

1 2 t e m per a t u res

1 3 the above

1 4

1 5

1 6

1 7

1 8

1 9

2 0

21

22

23

2 4

25

26

27

28

29

30

31

32

3 3

34

3 5

36

37

3 8

28

primer

are added in such quantities to 745 g

resin A1 described in Example

c o

ter

a t

i n

e d

o f preparation

ntent of 37.2^ by weight

, 2 0 g o f a

butylglycol

i n 4 0 0

dissolver a

the mixture

r s e d in a

and a pH of 8.0

i n t h e r e g i

d e s c r i b

g of water,

In addition

example of

viscosity

salt free

This

e d

based

5 0 ί solution

and 300 g of

g o

nd di

o f a symmetric

titaniumdioxide

f this

s p e r s e d

has been 1

pearl mil

on of 40°C

» 400 g

polyacrylate resin

for

eft to

1

a

37.2? polyacrylate

on 800 g of g

of polyureth

10 minutes at 21

stand overnight,

p r e p a r

is then

water

white

ation 2 are

adjusted t

base coat is

o

a

for

nd a

20 minutes

further 150 g

resin solution and

a t

o f

50

rinding material , are added

ane dispersion B

added with stir

21 DIN-4-sec

pplied by

described in

r i

with

means o f

ng and the

completely

a flow cup

gun

f i 1

t h i

t

s

c

to a

1 e r t

z

o

c k n e s s

emperatur

inc

f 0

o f

e

urface is

omponent c

30 minutes

EXAMPLE 5

Preparation

1

P ο 1 y u r

phosphatised stand a r d plate c o v e r e d with

r m

a b o

for 5

then

a

u t

m i

base c o at la yer h a v i n g a d r y f i 1 m

30 /dm which

n u t e s and at

i s

8 0 0 C

covered with a

then

s ο 1 v

for

ear lacquer (high solid) and

A pure white, high

o f a metal lie base

e t h a ne disper s i ο n

d r i e d a t r o o m

5 m i n u t e s T h e

e n t -

s t o v

containin g 2 -

ed at 130°C for

gloss lacque

lacquer

8 described

r film r e s u Its

i n E x a tn p 1 e of

preparation 2

fully desalted

i s diluted

water 450

with 420 g of polyacrylat

t o

g

e

Example of preparation 1 is

a

o f

res

with the addition of 170 g of

the mixture is diluted with

salt free water

solids cont

this

in so

adjusted

c o m p 1 e t

a f u r

e nt of 2 0% with

20ί dispersion together

lution A1 mentioned in

to pH 7.9 with ammonia

ely salt free water

t h e r 4 17 g of comp 1et

and

ely

4 0 g

aluminium

of a commercial

content of 6 5 ί ar

871113,!gdspe.005,herbts3.spe

a

e

1 u m

m a d

i n i u

e up

m bro

into

nze having a n

a paste with a
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1

2

3

4

5

6

7

θ

g

1 ο

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

21

2 2

23

2 4

mixture of 10 g of completely salt free water and 1 4 g of

butoxyethanol

620 g of t h e b i n d e r m 1 x t uie d escribed a b o v e a r e r u n

1 n t o 6 4 g of thi s b r ο n z a pa s t a at a uniform r ate o v e r 1 5

m i n u t e s with s t i r r i n 9 · The m i x t u r e i s then s t i r r e d for a

f u r t h e r 15 minutes at about 800 rev s P e r min A mixture o f

2 89 g o f completely salt f r e e water and 27 g of a commercial

thicken er based ο n a polya cry 1 a te dispersion and having a

s ο 1 i d s content o f 3 0? is then r u n in with stirring an d

s t i r r i n g is con tin u e d for a further 15 minute s . T h e p H i s

readjusted to 7.3-7.6 with ammonia if necessary and adjusted

to a spraying viscosity

addition of completely salt 

lacquer is applied to a hub 

gun to form a film having a 

15 /^m. After exposure to 

temperature) and drying for 

is over lacquered when coo 

containing clear lacquer (2

layer having dry film thickne 

dried at 80°C for 45 minutes.

DIN-4-sec by theof about 25

free water. This meta 1 lie base

cap o f polya mi de with a flow cup

dry film thickness of about

air (about 5 minutes at room

5 minutes at 80°C, the surface 

1 with a conventional solvent­

-component high-solid) to form a 

ss of about 40 yz m, and this is 

A high gloss metallic effect

coating results.

The claims form part of the disclosure of this

specification.

t
371113, Igdspe. 005, herbts3.spe.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Aqueous coating compound containing a film forming material

based on water dilutable binders which contain

A) 90 to 40% by weight of hydroxyl group-

5

a mixture of

containing polymer resin

having

a) a number average molecular weight of from 10,000 to 500,000,

b) a glass transition temperature of from -50 to +150°C,

c) an acid number of from 0 to 80 (mg KOH per g of solid resin),

d) a hydroxyl number of from 60 to 250 (mg KOH per g of solid

10 resin) and

e) a viscosity of from 5 to 100 Pa.s (determined on a 50% solution

in butoxyethanol at 25oC) and

O fl I 
0

o a ·

c s

ft C 4

B) 10 to 60% by weight of

sufficiently high acid number

a dispersion of a -paXymafcha-nsξ having a 

to ensure that the neutralized product will

·. 15
4 *
ί
ί

ί

form a stable emulsion in water, the quantitative proportions of A) and

B) being based on their solids content and their sum always amounting to 

100%, and colour pigments and/or metallic and/or non-metallic effect 

pigments and optionally conventional solvents and auxiliary substances 

and additives.

2. Aqueous coating compound according to claim 1, characterised in 

that component A) is obtainable by radical polymerisation of

a) 0 to 12% by weight ofc<, β -unsaturated carboxylic acids,
/i-
i b) 10 to 65% by weight of hydroxyl group- containing monomers

capable of being incorporated by polymerisation.

25 c) 0.1 to 7% by weight of polyunsaturated monomers, and

d)

3.

metallic

16 to 90% by weight of monounsaturated monomers which contain 

no reactive groups other than a double bond.

Process for the preparation of a coating compound containing 

and/or non-metallic effect pigments according to one of the

amspe.003/herb 90 5 4
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preceding claims, characterised in that the components A) and B) are

mixed in the quantitative proportions indicated in Claim 1 with the

metallic and/or non-metallic effect pigments and optionally one or more

colour producing pigments, the colour producing pigments being ground up

5 in a proportion of component A) or another grinding resin.

4. Process for the preparation of a coating compound containing 

colour pigments according to one of the claims 1 or 2, characterised in 

that a proportion of component A) or another grinding resin is ground up 

with a colour producing pigment and mixed in any desired sequence with

10 component A) or the remainder of component A) and component B) or a

mixture thereof and optionally one or more metallic or non-metallic 

effect pigments, the quantitative proportions of components A) and B) 

according to Claim 1 being observed.

5. Process for the preparation of a coating on a substrate by

15 application of the aqueous coating compound in accordance with claims 1

or 2 to the surface of the substrate, optionally covering with a coating 

of a clear lacquer dissolved in water or in organic solvents and heating 

to temperatures of 60 to 150°C.

6. A process for the preparation of a coating compound containing

20 metallic and/or non-metallic effect pigments, wherein a component A) (as

defined in claim 1) and a component B) (as defined in claim 1) are mixed 

in the quantitative proportions indicated in claim 1 with the metallic 

and/or non-metallic effect pigments and optionally one or more colour 

producing pigments, the colour producing pigments being ground up in a

25 proportion of component A) or other grinding resin.

7. A process for the preparation of a coating compound containing 

colour pigments, wherein a proportion of component A) (as defined in

amspe.003/herb

claim 1) or another grinding resin is ground up with a colour producing 

pigment and mixed in any desired sequence with component A) (as defined

90 5 4
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in claim 1) or a mixture thereof and optionally one or more metallic or 

non-metallic effect pigments, the quantitative proportions of components 

A) and B) according to claim 1 being observed.

8. An aqueous coating compound substantially as herein described

5 with reference to any one of the Examples.

9. A process for the preparation of a coating compound 

substantially as herein described with reference to any one of the 

Examples.
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