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@ Process for the preparation of a iow molecular weight acrylate copolymer, and a liquid coating composition having a
high solids content based on the acrylate copolymer thus obtained.

@ The invention relates to a process for the preparation of
an acrylate copolymer having a number average molecular
weight of 400-2000 by polymerization of a8 monomer mixture
consisting of 35-60 mole % of styrene and/or a-methyl
styrene, 20-60 mole % of acrylic acid and/ or methacrylic acid
and 0-30 mole % of one or more other monovinyl com-
pounds in the presence of a 2 to 8 carbon atoms-containing
mercaptomonocarboxylic acid or mercaptodicarboxylic acid
as chain length regulator in an amount of 0.05 to 0.2 moles
per mole of the monomeric compounds, after which the
resulting reaction product is brought into reaction with a
glycidy! aster of a3 monocarboxylic acid. The invention also
relates to a liquid coating composition having a solids con-
tent of at least 60% by weight based on the acrylate
copolymer thus prepared and a curing agent.
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Akzo N.V., Arnhem

Process for the preparation of a low molecular weight acrylate copolymer,
and a liquid coating composition having a high solids content based on

the acrylate copolymer thus obtained.

The inventlion relates to a process for the preparation of an acrylate
copolymer by polymerization of a monomer mixture consisting of 35-60
mole % of styrene and/or K-methyl styrené, 20-60 mole % of acrylic
acid and/or methacrylic acid and 0-30 mole % of one 6: more other mono-
vinyl compounds at a temperature of 60° to 200°C in the preséhé;—of a
radical initiator, after which the resulting reaction prodﬁct is
brought into reaction with a glycidyl ester of a carboxylic acid of the
general formula

) H2C —/FH - CH2 - 0-- ﬁ - R, where R represents an

o

alkyl group having 4 to 10 carbon atoms.

A compound of the type indicated above is known from British Patent
Specification 1 009 217, in which however exclusively high molecular
weight acrylate copolymers are described. It is of course possible to
make use of chain length regulating coméounds such as dodecyl mercaptah,
but they have the disadvantage thgt the resulting prbducts give out a

strong smell.

The present invention has for its object to provide low molecular weight
acrylate copolymers which do not at all or hardly give out any smell
and are excellently suitable for use in liquid coating compositions
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‘“having a high solids content. -
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The process according to the invention is characterized in that the
polymerization of the monomeric compounds is carried out in the
presence of a 2 to 8 carbcn atoms-~containing mercaptomcnocarbéxylic
acid and/or mércaptodicarboxylic acid as chain length regulator in an
amount of 0.02 to 0.25 moles per mole of the monomeric compounds.

As representative examples of chain length regulators meay be mentioned

‘mercaptoacetic acid, 2-mercaptopropionic acid, 3-mercaptopropionic acid,

mercaptovaleric acid, 2-mercaptobenzoic acid, mercaptosuccinic acid,
mercaptoisophthalic acid. Preferably use should be made of a mercapto-
monocarboxylic acid and/or mercaptodicarboxylic acid containing 2 ta 6
carbon atoms, more particularly a mercaptopropionic acid.

The chain length regulator is preferably used in an amount of 0.05 to

0.20 moles per mole of the monomeric compounds.

As mentioned before, the monomer mixture to be polymerized may be
built up frém 35-60 mole % of styrene and/or o{-methyl styrene and
20-60 mole % of acrylic acid and/or methacrylic acid as well as-from
not more than 30 mole % of one or more other monovinyl compounds, *
for instance: acrylonitrile, vinyl chloride and vinyl aceéate. Such a
monovinyl compound, however, should preferably be a monoacrylic or'a
monomethacrylic ester of an alcohol having 1-12 carbon atoms and 1-3
hydroxyl groups. As examples of such compounds, hereinafter referred

to as acrylate monomer, may be mentioned methyl acrylate, methyl
methacrylate, ethyl acrylate, hydroxyethyl acrylate, hydroxyethyl
methacrylate, hydroxypropyl acrylate, hydroxypropyl methacrylate, butyl
acrylate, hydroxybutyl acxylate, 2-ethylhexyl acrylate, hydroxyoctyl
acrylate, dodecyl methacrylate, trimethylol propane monoacrylate,
2-hydroxy-3-chloropropyl acrylate. Alternatively, mixtures bf 2 or more

- acrylate comonomers may be used.

36

In the polymerization of the monomer mixture as a rule use is made

of @n organic solvent in an amount of 10-40 parts by weight per 100

‘parts by weight of the monomeric compounds i1f the acrylate copblymer
. . L ]
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to be prepared is also made up of styrene; if use is made of g{-methyl
styrene, then generally no use will be made of a solvent. Examples of
suitable organic solvents include esters, such as ethyl acetate, butyl
acetate and ethyl glycol acetate; ketones such as methyl ethyl ketone -
and methyl isobutyl ketone and hydrocarbons such as petralgum-ethér,
toluene and xylene. As examples of suitable radical initjators may be
mentioned dibenzoyl peroxide,diéumyl peroxide;methylethyl ketone peroxide,
cumene hydroperox ide, tert. butyloxy-2-ethyl hexancate, tert.butyl
perbenzoate, tert.butylcumvl peroxide, di-tert.butylperoxy-3,3,5-
trimethyl cyclohexane, 1,3-bis (tert.butyl)peroxyisopropyl benzene
and azobisiscbutyro nitrile. It is also possible to use mixtures of
the above-envisaged radical initiators. The radical initiator is
generally used in an amount of 0.05-5% by weight, and preferably of

0.1-3% by weight, based on the total amount. of monomer.

According to the process of the invention the reaction product obtained
by polymerization of the monomer mixture is subsequently brought into
reaction with a glycidyl ester of a carboxylic acid of the general
formula

Hzc\;/CH—Cﬂz—O—-@—R,
where R represents an alkyl group having 4 to 10 carbon atoms. It is
preferred that in the general formula for the glycidyl ester R should
be a branched alkyl group having 4 carbon atoms or 8-10 carbon atoms.
Examples of suitable carboxylic acids of which the glycidyl ester
according to the invention may be used include 1,1i-dimethyl-1-ethane
carboxylic acid, 1,i—dimethyl—1—propane carboxylic acid, 1-methyl-1-
ethyl-i-propane carboxylic acid, l-pentane carboxylic acid, 3-methyl-i-
butane carboxylic acid, 1-hexane carb&xylic acid, 1-heptane carboxylic
acid, 1,1-dimethyl-1-hexane carboxylic acid, 1-octane carboxylic acid,
decanoic acids such as 1,1-dimethyl-1-heptane carboxylic acid, nonane
carboxylic acid and isononane carboxylic acid and 1,1-dimethyl-1-
octane carboxylic acid. It is preferred that use should be made of the

glycidyl ester of pivalic acid or the one of 1,1-dimethylheptane-1-

'hcarboxylic acid. The reaction with the glycidyl ester usually. takes
10°q Funioy : .

A
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"en masse" or in the presence of an organic solvent at é temperature
betftishi 60° and 200°C. For the reaction between the carboxyl group -
and the epoxy group use is made generally of a suitable catalyst, for
ingtance an acid catalyst, such as p-toluene sulphonic acid and
sulﬁhﬁfic acid, or a basic compound, such as ammonia and an amine, and
ammonium and phosphonium compounds, for instance tetramethyl ammonium
chloride, benzyltrimethyl ammonium methoxide and triphenylbenzyl
phosphonium chloride, and compounds such as zinc Ehloride and zinc

acetyl acetonate.

The consecutive reaction with the glycidyl ester has the advantage

~ that traces of the mercapto compound used in the preceding reaction can

L ]
be rendered innocuous in an effective manner, so that an odourless

product is obtained. _ .

According to the invention the acrylate copolymer has a number average
molecular weight in the range of 400 to 2000, and preferably in the
range of 600 to 1500. This means that on an average 2-10 monomer units
are present 'in 1 molecule of the acrylate copolymer.

The acrylate copolymer described hereinbefore maj conceivably be built
up from 35-60 mole % of styrene and/or ®-methyl styrenéz and from

20-60 mole % of a compound having the general formula

HC=C-C-0-CH
Ik

2 2 TG T 0 h T Ry

OH

2
R1 |
wherein R1 is a hydrogen atom or a methyl group and R2 represents an
algyl group containing 4-10 carbon atoms, and from 0-30 mole % of one
or more other monovinyl compounds, and the number average molecular
weight of the acrylate copolymer is in the range of 400 to 2000. It is
preferfed that in the general'formula R1 should represent a hydrogen

atom and R2 a branched alkyl group Having 4 or 8-10 carbon atoms.

The ‘thvention also relates to a liguid coating composition havingua
sol¥idd content of at least 60% by weight and preferably at leastP70%
by wéight, based on the above-described acrylate copolymer and &i%3

T+

curiﬁg’agent'for the acrylate copolymer. The solids content is- . i
Lo ' v oninapre
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As curing agent for the acrylate copolymer in the coating cqmggg%tion
according to the invention there is generally used an N—methylol‘
groups and/oxr N-methylol ether groups -~ containing aminoplast which
is obtained by reaction of an aldehyde, for instance formaldehyde
with an amino groups- or amido groups-containing compound such as
melamine, urea, N, N'-ethylene urea, dicyandiamide and benzoguanamine;
for the preparation of these compounds see, for instance, Houben-Weyl,
Methoden der organischen Chemie, Volume 14/2, p. 319—371 (19635. It
is preferred that the above described compounds should entirely or
partly be etherified with alcohols having 1 to‘6 carbon atoms, for
instance methanol, ethanol, n—propanél, isopfopanol, n-butanol,
isobutanol, amyl alcohol, hexanol or mixtures of the above-envisaged
alcohols. Use is made particularly of a methylol melamine having 4
to 6 methylol groups per molecule of melamine, at least 3 methylol
groups being etherified with methanol, efhanol, propancl or butanol,

and preferably with methanol, or a condensation product of formaldehyde

.and N,N'-ethylene diurea etherified with butanol. Use is made more

particularly of a hexalkoxymethyl melamine, with the alkoxy group
containing 1 to 4 carbon atoms. Instead of or besides the above-
described cpring agents other suitable agents may be emploYed, for
i;stance blocked or non-blocked polyisocyanates. . -
The curing agent is generally used in such an amount that the molar
ratio of the hydroxyl groups present in the coating compositicn to the
reactive groups of the curing agent is in the range of approximately
0.7 to 1.5, and preferably in the range of 0.8 to 1.3.

o .

The coating composition may further coﬂtain usual adjuvanté-aﬁd
additives, for instance pigment dispersing agents, anti-sagging

agents or other means of influencing the rheological properties, .

:pigments, dyes and accelerators for the curing reaction, for ingtance

acid gompounds such as p-toluene sulphonic acid or blocked produycts

thereef. Thg coating composition may further contain.qnelgprmgﬁﬁlﬂb

organic solvents, such as esters, for instance ethyl acetate, butyl
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acetate and enbng~ycuL acetate, ketones, for instance methylethyl .

- lr
)

Tetone and methylisobutyl ketone and hydrocarbons, for instance =

Tt

.

ga;roleum ether, toluene and xylene. The organic solvent is present>
is Lﬂd ready—-for-use coating composition in an amount of 10-40 1

g-zta Ly weight per 100 parts by weight of the composition. When use

is made of acrylate copclymers having a high acid number, for instance of

akout 30 or higher, water may be used as a solvent if carboxyl groups
of the copolymer are neutralized with a basic compound, such as an
alkali metal or ammonium hydroxide or an amine. The ready~for use
coating composition generally has a viscosity not higher than 20 poises,

and preferably from 0.5 to 10 poises. .

The coating composition may be applied to the substrate in any con-
venient manner, for instance by roller coating, spraying, brushing,

sprinkling, flow coating, dipping or elctrostatic spraying.

The coating composition may further be cured or baked in the usual
manner, for instance at ambient temperature or at the usual temperatures
of, for instance, between 100° and 160°C, while being kept in a baking

oven for 20 to 60 minutes. : —

Upon being cured the coating composition according to the invention
will form a coating having a high gloss and excellent durability. It
particularly has generally a remarkably high resistance to, for
instance, 802 (Kesternich test) and organic solvents and ultraviolet
light (Weather-O-meter test). Especially the resistance to SO2 is-
surprising, considering the usually poor resistance to it of high
molecular polyacrylates. In the following examples, which do not limit
the scope of the present invention, the Persoz hérdness was measured
and the values obtained expressed in seconds. An acceptable minitusd

value for the hardness i; about 200 seconds. The flexibility was 152

moaburlng 15.9 mm in diameter and having a dropping opening d£6.3
xm, the value obtained being expressed in kg.cm. In conformifis vk
*his mgthod the values were determined both for the coated‘ sidénan@
the baék of the test panel (Bonder 120). An acceptable minfmud SfaEq




) !5 of the coatings obtained there were determined the resistance to xyléhe,

110 These values are listed in Table 2.

E— 0000601

the flexibility is about 10 kg.cm. The gloss was determined at angles
of 60° and 20° (ASTM D-523). A gloss value at 60° of over 90 is hlgh._
A gloss value at 20° of over 80 is also to be considered high. The s
values for the measured properties are given in Table 1. Furtherﬁgié)'

to sulphur dioxide in the Kesternich test in accordance with DIN
.

50.018 (with 2 2502 for 3 cycles) and the gloss at 60° after 680 hours
exposure in the Weather—-O-meter in conformity with ASTM D 822-60

(using a Sunshine carbon arc with Cornex~D filters in a 17/3-cycle).

The spraying compositions described in the examples all had a viscosity
at 20°C of 24 seconds (Ford cup No. 4). The solid§ content of the
coating compositions used in the examples was 69-76% by weight. In all
examples the coating {(after baking) had a layer thickness of 40}4m.

15 The pigment dispersion used in the examples was prepared by inter-—
mixing 24 parts by weight of titanium dioxide, 1.5 parts by weight
of a pigment dispersing agent (a polyacrylate having a high molecular
weight), 7.5 parts by weight ofbhexamethoxymethyl melamine and 3.0

" parts by weight of xylene, and grinding the resulting mixture in-a

20 Red-Devil shaking machine and subsequently filtering it off.

Preparation of acrylate copolymers

Example 1 v
In a reactor provided with a stirrer, a thermometer, a ieflux condenser
and a dropping funnel there were intermixed 70.8 grammes (0.6 moles)

25 of p{-methyl styrene, 28.8 grammes (0.4 moles) of acrylic acid, 5.3
grammes (0.05 moles) of 3-mercaptopropicnic acid and 2.4 grammes of
dicumyl peroxide. The mixture was heated in a nitrogen atmosphere to a
temperature of 150°C, at whicha%emperaturé it was kept for 1 hour. Upgn

(Bonclusion of the reaction 18.9 grammes (0.16 moles) of non—converted

30 <X—methyl styrene were removed from the reaction product by dlstlllatlon
in yacuo. ‘
'Subseqpently, the reaction product obtained was mixed with O 25 e
grammes  of, triphenyl benzyl phosphonium chloride, after Wthh over a

qrmpd of .1 hour 125 grammes of the glycidyl-ester of 1, 1- dlmethyl—
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15

Aevylate eopelymer prepared had an acid number of 0.3 and a number

soerac = rilaciliy watcht of 1300.
Torample 2 ’
.0 3ane orocedare was employed as in Example 1, except that the .

S-erscaptopropionic acid was used in an amount of 10.6 grammes

wie - male), and in the reaction with the glycidyl ester the éatalyst
et i@ glveidyl ester were used in amounts of 0.3 grammes’ and 138
jrasvacs, raspectively. Upon conclusion of the polymerization.reaction
11.8 grammez (0.1 mole) of non-converted ofmethyl styrene were removed
¢rom the react:ron product. The acrylate copolymer prepared had an acid

nummber of N.3 and a number average molecular weight of 1100.

Sxample 3

The same procedure was used as in Example 1, except that the
3-nmeroeptoprepionic acid was used in an amount of 21.2 grammes (0.2
moles), aad in thé reaction with the glycidyl ester the catalyst and
the 3lycilyl ester were used in amounts of 0.35 grammes and 163
gr.otmes, respectively. Upon conclusion of the polymerizatioﬁ reaction
10.6 grammes (0.09 moles) of non-converted X-methyl styrene were

remiovead.

The azcrylate copolymer prepared had an acid number of 6.0 and a number

avarage molecular weight of 200,

Eramples 4
The same procedure was used as in Example C, except that in the first
reaction step use was made of a polymerization mixture consisting of

47.2 orammes .(0.4 moles) of u—methyl styrene, 28.8 grammes (0A4 moles)

ool

of acrviie acid, 17.0 grammes (O. 16 moles) of 3—mercaptoprqplonlc acid

and 2.0 grammes of dicumyl peroxide. Upon conclusion of the pol&—
rivzuiem resction it was found that all of the monomer had been

~~puartes,

“he aoryla ocolymer prepared had ap-acid number of 3. 6 and a number
- m~w-~zon molecular weight of 850. BAD ORIGINAL i o

‘—“
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The same procedure was used in Example 4, except that the 3-mercapto—

propionic acid was used in an amount of 8.5 grammes (0.08 moles)
and the dicumyl peroxide in an amount of 1.0 gramme, and the phos-
phonium chloride and the glycidyl éster were used in amounts of -
0.3 grammes and 138 grammes, respectively. Upon conclusion of the'
polymerization reaction it was found that all of the monomer had

been converted.

The . acrylate copolymer prevared had an acid number lower than 0.1

and a number average molecular weight of 1200.

Example 6

The procedure of Example 4 was repeated, with the exception that
instead of 28.8 grammes (0.4 moles) of acrylic acid there was used

a mixture of 21.6 grammes (0.3 moles} of acrylic acid and 12.8

grammes (0.1 mole) of n-butyl acryléte, and the glycidyl ester was
used in an amount of 128 grammes. Upon conclusion of the polymerization
reaction it was found that all of the monomer had been converted.

The acrylate copolymer prepared had an acid number of 5.0.and a number

average molecular weight of 700.

Example 7

The procedure of Example 4 was repeated, but in such a way that instead
of 28.8 grammes (0.4 moles) of acrylic acid there was used a mixture of
14.4 grammes (0.2 moles) of acrylic acid and 25.6 grammes (0.2 moles)
of butyl acrylate, and the phosphonium chloride and the glycidyl ester .
were employed in amounts of 0.3 grammes and 100 grammes, respectively.
j%ﬁoHJconcluSLOn of the polymerization reaction it was found that all - of

DT
the monomer had been converted.

AN

T
“The acrylate copolymer formed had an acid number of 3.9 and & humber

€

average molecular weight of 750. ' Vit LY

[T T s

Example 8 . ' ‘ PRSI

The same procedure was used as in Example 5, with the ekdéption-that
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ALTERE Was lied Lasiead of H-methyl styrene in an amount of 41.6

voaowes (O.4 moies) . tae dicumyl peroxide was used in an amount of

AY

ST grmanames aind B

; grammes of xylene were contained in the polymeri-
TeL oL rinouse. For ! pour the polymerization mixture was kept at the

.- . . ~O . . .
Nealus compuraioure of 1457C. Upon conclusion of the polymerization

iL.cionn it was Found that all of the monomer had bheen converted.

“.arc was octained an 80% by weight solution of the acrylate copolymer
ia #Zylene. Tre zcrylaste copolymer prepared had an acid number below

.1 wnd & nurker average molecular weight of 1100.

- ~
Caddil i€ ¥

o oample 8 wes repeated in such a way that the 3-mercaptopropionic

wand and the glycidyl ester were added in amounts of 12.7 grammes
0,12 molez) and 137 grammes, respectively, and instead of phosphonium
cnicride bernzyltrimethyl ammonium methoxide was used in an amount -
vi 0.8 groawmmes. Upon conclusion of the polymerization it was found

*nat &ll of the monomer had been converted.

“inare was obtained an 80% by weight solution of the acrylate copolymexr

x5 xvlene. The acrylate copolymer prepared had an acid number of

L.6 znd a number average molecular weight of 10CO0.

l.ample 8 was repeated in such a way that the 3—mércaptopropionic
.cid anc the xylene were added in amounts of 17.0 grammgs—(O.lG
noles) and 83 grammes, respectively, and the phosphonium chloride

~4 thiar glycidyl ester were added in amounts of 0.35 grammes and

183 grammes, respectively. Upon conclusion of the polymerization it

«as found that all of the monomer had been converted.

“hzre was obtained an 80% by weight solution of the acrylaté copolymer
iin xylene., The acrylate copolymer prepared had an acid number of 0.1

and a number average molecular weighﬁ of S00.

Aappre bl

ae same procedure was used as in Example 10, except that instead

~ 3-mercapcopropionic acid there was used 2-mercaptoacetic acid

1 « corresponding amount (14.7 grammes; 0.16 moles). Upon conclusion

“a reivwrerizztion it was found that all of the monomef had been

BAD ORIGINAL _

P
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converted. .

There was obtained an 80% by weight solution of the acrylate copolymer
in xylene. The acrylate copolymer prepared had an acid number of 0.7

and a number average molecular weight of 900.

Example 12

The proceedure of Example 10 was repeated, but in such a way that in-
stead of 3-mercaptopropionic acid there was used mercaptosuccinic acid
in a corresponding amount (24.0 grammes; 0.16 moles), and the xylene
was used in an amount of 74 grammes, and further the phosphonium chlo~
ride and the glycidyl ester were used in amounts of 0.40 grammes and 200
grammes, respectively. Upon conclusion of the polymerization reaction

it was found that all of the monomer had been converted.

There was obtained an 80% by weight solution of the acrylate copolymer
in xylene. The acrylate copolymer prepared had an acid number of 0.2

and a number average molecular weight of 1200.

Example 13

The same procedure was used as in Example 10, except that instead of
3-mercaptopropionic acid there was used 2-mercaptoethanol in a corres-
ponding amount (12.5 grammes; 0.16 moles) and the xylene was added in an
amount of 53 grammes, and the phosphonium chloride and the glycidyl
ester were used in amounts of 0.3 grammes and 125 grammes, respectively
Upon conclusion of the polymerization it was found that all of the monot

mer had been converted.

There was obtained an 80% by weight solution of the acrylate copolymer
in xylene. The acrylate copolymer prepared had an acid number of 0.1

and a number average molecular weight of 800.

Example 14 .
The same procedure was employed as in Example 10, except that instead
of 3-mercaptopropionic acid there was used 2-mercaptobenzoic acid in a
carresponding amount (24.6 grammes; 0.16 moles) and the xylene was used
in an amount of 65 grammes. Upon conclusion of the polymerization it
was found that all of the monomer had been converted. There was obtained

an 80% weight solution of the acrylate copolymer in xylene. The
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acrylate copolymer prepared had an acid number of 0.1 and a,number aver-
age molecular weight of 1000.
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‘4. preparation of coating compositions having a high solids content .

Example 15

The following components were homogeneously intermixed:
acrylate copolymer according to Example 1 25 g
pigment dispersion ‘ 36 g
hexamethoxymethyl melamine lg

a mixture of 2 parts by weight of xylene
and 1 part by weight of ethylglycol acetate 17 g
20% solution of p-toluene sulphonic acid in

isopropanol 1.2 g

The coating composition obtained was applied to a steel panel treated
with zinc phosphate (Bonder 120) and cured for 30 minutes at a temper-

ature of 130°C. ‘The properties of the baked coating are mentioned in

the Tablesll and 2.

Example 16 -

The same procedure was used as in Example 15, with the egbeption that
use was made of the acrylate polymer prepared according to Example 2
and not the one prepared according to Example 1, and the solvent mix-
ture was employed in an amount of only 14 grammes. The properties of

the baked coating are mentioned in the Tables 1 and 2.

Example 17

The same procedure was used as in Example 15, with the exception that
use was made of 23 grammes of the acrylate copolymer according to
Example 3 instead of 25 grammes of the acrylate copolymer according to
Example 1, and the hexamethoxymethyl melamine and the solvent mixture
were used in amounts of 3 grammes ahd 10 grammes, respectively. The
properties of the baked coating are mentioned in the Tables 1 .and 2,

Example 18 ) R S

The same procedure was employed as in Example 17, with the exception

1”*%h&ﬁiuse was made of the acrylate copolymer according to Examélgxﬁ

instead of the one according to Example 3. The properties of the
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. 10 of the one according to Example 1. The properties of the baked coat-
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il reated with zinc phosphate (Bondef 120) and cured for 30 minutes at a

) (S F SSTIEE L

13-
", baked coating are listed in the Tables 1 and 2.

Example 19
The same procedure was used as in Example 15, with the exception.that

use was made of the acrylate copolymer according to Example 5 instead
5 of the one according to Example 1. The properties of the baked coat-

ing are mentioned in Table 1.

Example 20

The same procedure was used as in Example 15, with the exception that

use was made of the acrylate copolymer according to Example 6 instead
ing are mentioned in Table 1.

Example 21

The same procedure was used as in Example 15, with the exception that

use was made of the acrylate copolymer according to Example 7 instead o]
15 the one according to Example 1. @he properties of the baked coating

are listed in Table 1. '

Example 22
The following components were homogeneously intermixed:

80% by weight solution of the acrylate copolymer in

20 xylene according to Example 8 29 g
pigment dispersion _ 36 g
hexamethokxymethyl melamine : ~3g

a mixture of equal parts by weight of xylene -

and ethylglycol acetate . 12 g
25 20 3 solution of p-toluene sulphonic acid in

‘isopropanol 1.2 g

The resulting coating composition was applied to a steel panel

od"" temperature of 130°c. The properties of the baked coating are men-
30 tbned ‘in Table 1. _ e

Examples 23-28

) gi?ﬁe procedure of Example 22 was repeated in such a way that ipstead

o !

9

doo - F
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of the solution of the acrylate copolymer according to Example 8 thers

was employed the 80% by weight solution in xylene of the acrylate
copolymer. prepared in accordance with the proceedures used in the
respective Examples 9(23), 10(24), 11(25), 12(26), 13(27) and 14(28).

5 ' The properties of the baked coatings are listed in Table 1.
Table 1
Mechanical properties
Falling weight test (kg. cm) Gloss
Example Persoz hardness Coated side Back
(sec) 60° 20°

15 272 14 <2 %6 88
16 260 14 < 2 96 87
17 232 21 < 2 97 89
18 ' 215 30 2 96 89
138 264 14 <7 97 88
20 230 42 10 % | 88
21 - 250 50 12 96 87
22 250 19 < 12 96 88
23 225 30 8 %6 88—
24 157 60 30 9% | 88
25 190 44 11 92 82
26 . 218 28 7 95 83
27 195 44 9 93 82
28 |- 265 23 <2 98 92

+-
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Table 2 . i .
Durability e e a
Example Resistance to Resistance to 502 Gloss at
xylene (Kestexnich) 60° after
680 hours
1) 1) in Weather-
Cracks Attack Blisteringl)oémeter
15 12 12 10 12 93
16 12 12 12 12 93
17 11 12 7 12 90
18 11 12 7 8 91
1) a value of 12 is excellent; a value of 0 is poor.
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Claims
B l'"_?a——-- ¢ 5
RN i3t
A process for the preparation of an acrylate copolymer by polymeri-

iation of a monomer mixture consisting of 35-60 mole % of styrene
and/or «{~methyl styrene, 20-60 mole % of acrylic acid and/or l
methacrylic acid and 0-30 mole % of one or more other monovinyl
compoundS at a temperature of 60° to 200°C in the presence of a
radical initiator, after which the resulting reaction product is
brought into reaction with a glycidyl ester of a carboxylic acid of
the general formula

H,C - CH - CH

-0-C~R
N 2 I

o]

where R represents an alkyl group having 4 to 10 carbon atoms,
characterized in that the polymerization of the monomeric compounds
is carried out in the presenée of 2 2 to 8 caxbon atoms-containing
mefcaptomonocarboxylic acid and/or mercaptodicarboxylic acid as
cﬁain length regulator in an amount of 0.02 to C.25 moles per mole

of the monomeric compounds.

A process according to claim 1, characterized in that as chain
length regulator there is used a mercaptomonocarboxylic acid“and/gr
mercaptodicarboxylic acid containing 2-6 carbon atoms.’ o

A process according to claim 1, characterized in that as chain

length regulator there is used a mercaptopropionic acid.

A process according to claim 1, characterized in that the chain °
length regulator is used in an amount of 0.05 to 0.20 moles per

mole of the monomeric compounds.

A 1iquid coating composition having a solids content of at least

60 % by weight, based on an acrylate copolymer and a curin? agent,
characterized in that the acrylate copolymer is built up from
35-60 mole % styrene and/or «-methyl styrene, and from 20—60 mole %

of a compound having the general formula

s Ll
HZC = F - ﬁ -0 - CH2 - ?H - CHZ -0 - ﬁ - R2 ‘: iy a€
R, O OH o a~{oz

1
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wherein R1 is a hydrogen atom or a methyl group and R2 represehts

an alkyl group containing 4-10 carbon atoms, and from 0-30 mole %

of one or more other monovinyl compounds, and the number avefage

‘molecular weight of the acrylate copolymer is in the range 6f 400

6. A coating composition according to claim 5, characterized in that
the acryiate copolymer is built up from 35-60 mole % styrene and/or
t-methyl styrene, and from 20-60 mole % of a compound having the
general formula according‘%o claim 5, wherein R2 represents a

10 branched alkyl group having 4 carbon atoms, and from 0-30 mole %

of one or more other monovinyl compounds.

7. A coating composition accbrding to claim"5, characterized in that
the acrylate copolymer is built up from 35-60 mole % styrene and/or
O@ﬂnethyl styrene, and from 20-60 mole % of a compound having the

15 general formula according to claim 5, wherein R2 represents a
branched alkyl group havihg 8-10 carbon atoms, and from 0-30
mole % of one or more other monovinyl compounds,

8. A coating composition according to claim 5 . , characterized in
that the acrylate copolymer is built up from 35-60 mole % styrene

20 and/or {-methyl styrene, and from 20-60 mole % of the compound
having the general formula according to claim 5, and from 0-30
mole % of a monoacrylic or monomethacrvlic ester of an alcohol

containing 1-12 carbon atoms and 1-3 hydroxyl groups.

9. A coating composition according to claim 5, characterized in that

25 the curing agent is an aminoplast.

'10. A coating compbsition according to ‘claim 5, characteriieﬁ in that.
Mres o .

the aminoplast is a methylol melamine having 4 to 6 methylol groups
et . C-

’and of which at least 3 methylol groups are etherified with methanol
3fom Ga--0 .

11. A coating composition according to claim 5, characterized in that -
30 the composition contains 10-40 parts by weight of an organic
solvent per 100 parts by weight.
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