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COVPCOSI TI ON WHI CH | S USEFUL FOR OBTAI NI NG A MATT OR SATIN

COATI NG USE OF THI S COWPOSI TI ON AND CQOATI NG THUS
OBTAI NED The present invention relates to a novel 5
famly of conpowdt £8n846081t ai ni ng nasked ikocyanat es PCTAROTMWIMHES. The
invention relates nore particularly to powders, including m xtures of
powders, and to their COMPOSEEEONeWRECH al$ yUSEFULhag"GRorQRTHINGNG- shot powder,
in coatings by neans of powders. 10 For reasons
associated with progé%QT?wp&ﬁSRWﬂN COATINGnvUSENRENTHAAICEUP@SYTERN wor k, it

i's increasingly sought to elimnate the use of solvents in coating
techni ques and particul arly pafip. CQ@TEN%d?HWSnﬂﬁﬂA%NED reduci ng VOCs
(Volatile Oganic Cbnpoqu?% i S an |ncreaS|n |y current preoccupation
in the paints and |Eﬁﬁ§?49ﬂhﬁﬁQ%F“¥WFﬁ fRES EPnf Pﬂgeﬁevelopnent
of gdUﬁ% w% her soljds contents nmakes |E Eoss to
decrease th g yo? s PR E T VLI GRS 1880 Pag ke S°c¥ﬂ%aﬁﬁillcat|on
vi scosity, and S u sql vents orat drylng
EHH ?nyéfg C'Fhé enven%1&n re eISt eP%Et Pe]é' ngu %rgge

of the fil m of ther

products in ﬁouf'm.pﬂ?éﬁ; r;nlvs@m?%st he g%m@rgasaaapkécsﬁeigb

organic solvents as t he agent c rying the or a
smal | anount of ,@E0a8kEeSLAY F;Ftﬁq't_%e Form '6FI¥nkednbe Bé@g@?d iﬂfmthe tim

of paint. Furthernore, they give rise to water-sol uble residues
which may be triekyingd BYRRSEAY G ff GINRERSS.

10 For reasons associated with protection of the
environment and safety at work, it is increasingly
sought to eliminate the use of solvents in coating
techniques and particularly paint. More particularly,
reducing VOCs (Volatile Organic Compounds) is an

15 increasingly current preoccupation in the paints and
varnishes industry. With this aim, the development of
products with higher solids contents makes it possible
to decrease the amounts of solvents required to achieve
the application viscosity, and thus to reduce the

20 solvents evaporated during drying of the film of paint.

Another alternative is to use products in
aqueous phase in which the water has replaced the
organic solvents as the agent carrying the organic
binder. However, a small amount of organic solvents is

25 required to use and form the film of paint.
Furthermore, they give rise to water-soluble residues
which may be tricky and expensive to process.

In this context, coating technigues using



In this context, coating techniques using

2 powders are increasingly being devel oped. A few details of
this technique should be given herein in order to gain a better
under st andi ng of the present invention. The techni que uses a very
finely powdered material for 5 which airyacts as a vector.

In general, an electrostatic charge of several Kkilovolts applied
between a gun apewddies aité Clrcreasindly BRipgi Abodlapba@wsat hew c@atd s
precur sor powder, which will be sprayed by the applicator gun, to be
10 attracted afidthes atexdthique should be givenr hegeth iheordércte between
150 and 200[err]C then allows nelting, spreading and then

crosslinking ofgain a hétetemiutdgrewadifgaiofit the poasederenvéemeion t i mat e
exanmpl e for coatings) in order to obtain a uniformand 15 honpgeneous
| ayer of the coHeéngechnique uses a vervhifdnedyhnpydered mabepvdl ufomng and

has an application yield of close to 100% by virtue of the

possi bi | i tySof Vetgk|aky ates @fusedossader Anong t he
famlies of products which may be _ 20 used in this field, nmention should
be nmade of those whit 1P EReF alhe a8y SilectroFtaRACt BRAEFR nRf sunmar y:

g T TR S et e S
then so-called o5be "E¥§¥%ﬁ 5%1 s %he coating precursor powder,
which will be sprayed by the applicator gun, to be
10 attracted and retained.

Firing of the article between 150 and 200°C
then allows melting, spreading and then crosslinking of
the paint powder (paint is considered the ultimate
example for coatings) in.order to obtain a uniform and

15 homogeneous layer of the coating.

This technique is non-polluting and has an
application yield of close to 100% by virtue of the
possibility of recycling the unused powder.

Among the families of products which may be

20 used in this field, mention should be made of those
which are the subject of the following summary:

The majority of the market is occupied by so-
called "epoxy-polyester hybrid" powder paints, followed
by polyesters and polyurethanes, and then so-called

25 ‘epoxy" powders.

In order to obtain good quality strength on

exteriors (in particular with respect to UV radiation

and moisture), it is essential to use coatings based on



In order to obtain good quality strength on exteriors (in particular

wWth respect to UV radiation and noisture), it is essential to use
coatings based on 3

TG C-pol yester or pol yurethane which, alone, nake it possible to
achieve the required | evel s of perfornmances3 The coating
powders may be in several finishes (surface aspect, colour, gloss,
etc.). 5 TGIC-pol¥heterchni pokywssthdre athickye aflbase mbkects is
different for conventional |iquid paints and powder pai nts.

Wien it is desi Pegsibleotipfgchheveyl dvs raedisired levaddi bifopevfosnaecéil | ers
such as silicas, carbonates of 10 cal cium or barytas naekes it possible
to reduce the gl ossThe @oaGiye HowiAB0 My Yevinbeeveusl fini shes
cannot be obtaigedn In the present invention, a hardened,
smoot h or TRAGREE! SHUEDRES IRERMf toh COHB - afPsEd €6Ca) retal 15
support, haye a coefficient of ref]ection ich ig at nmpst equal to
about 50% al a 60[ err] C ahgfetSF RS ito achievgothgsg g&fgckatt or
satin system However., .he _systens which are.the st

t

difficult to ob PRI e W 1g B2188s aggdi PevEeRar | y

£ A1 E6PF 88hohdF

matt, that is tg $ayghaving a gl oss of | ess than about 30% for a
60[err] C angle o? I nci dence or | ess than about 40%at an 85[err]C
angl e of incidence. When it is é!EifH&‘é&emb%&@Q'QHSSgTB§L,CQHED”'Y

used in
addition of some fillers such as silicas, carbonates of

10 calcium or barytas makes it possible to reduce the
gloss in a range from 50 to 90%, but matt finishes
cannot be obtained.

In the present invention, a hardened, smooth
or structured coating which, when applied to a metal

15 support, have a coefficient of reflection which is at
most equal to about 50% at a 60°C angle of incidence is
defined as a matt or satin system.

However, the systems which are the most
difficult to obtain correspond to coatings which are

20 quite clearly matt, that is to say having a gloss of
less than about 30% for a 60°C angle of incidence or
less than about 40% at an 85°C angle of incidence.

One of the techniques most commonly used in
order to obtain matt finishes consists in combining

25 .compounds with very different reactivities.

This is achieved by mixing paint powders
having short and long gel times. In this way,

microscopic heterogeneity will be obtained at the



order to obtain matt finishes consists in conbining 25 conpounds with
very different reactivities. This is achieved by m xing
pai nt powders havi ng short and long gel tinmes. In this way,
nmecroscopi ¢ heterogeneity will be obtained at the

4 surface of the coating, thus creatjng the desired matt

ef fect. O her techniques make it possible to reduce

the gl oss of theupphdd Sof HIRY ASing, itmmgsic&aa_tiﬁ? tRddiLL VS Ghatiaxes
but, on the one hand, they are not sufficient by thenselves and, on

t he ot her hand, efifiect. they are used al one, they generally have
reproduci bility problens and/ or mechani cal properties that are really
quite insufficient, and/ dthir nechaliques ke fheposoibke usedrexicas nally on
account of their yellowing or the deterioration of the filmdue to
bad weat helre gloss of the painfise Theyvenoneistcimmuednyg used external |y
i's t hat  known under the nanme dry-blend, according to which 15 | ow
gl oss i s obPai LI ERN Wrxes buded oandhgr onadhand, thewmdere peitnt s which
each have a verg | fferent reactivity. Besides the fact that this
systemis tinme-Sutficieinithgnsed vesaents PRvERGeather Randi athar e
(extrusion, grindin bl endj nq) of several paints, it 20 exhibits a
reduced uniforn?b?yfar?fﬂ§ Besf tHrYsgenerallyechayed, thereby requiring

more steps thanrég%gguéggility problems and/or mechanical properties
that are really quite insufficient, and/or do not allow
10 them to be used externally on account of their
yellowing or the deterioration of the film due to bad
weather.
The system most commonly used externally is
that known under the name dry-blend, according to which
15 low gloss is obtained by blending extruded and ground
powder paints which each have a very different
reactivity. Besides the fact that this system is time-
consuming and that it involves the manufacture
(extrusion, grinding, blending) of several paints, it
20 exhibits a reduced uniformity of the degree of gloss
desired, thereby requiring more steps than usual and
involving additional costs.
The compounds obtained from the crosslinking
reactions should also not be harmful either to human or
25 animal health or to the environment.
For further details regarding the techniques
of powder painting, reference may be made to the

following books:



i nvol ving additional costs. The conpounds obtai ned fromthe
crosslinking reactions should al so not be harnful either to human or
25 animal health or to the environnent. For further
details regarding the techniques of powder painting, reference may be
made to the fol | ow ng books: 5

5 [err] P. Grandou and P. Pastour: Peintures et

Vernis [Paints and Varsi shes¢randou and P. Pastour: pkihegrégnstituants
[ consti tuents] - Il techniques et industries [techniques

5 and i nuesitis epRa il drihedrioy sHegann;

[err] R Lanbourne: Pai nts and Surface Coatings. Theory
and practl ckes puidtsiedinng HabatedtRerss)

[err] Powder Coating. The Conplete Finisher 10 Handbook; the
Powder Coating Institute;- IT technidusmy letMiedssamdekohgechniques
Treati se on _Coatings, 5 vol unes; publ i shed by WMarcel
Dekker . 5 Accor BTy induste igfs lshoulilishefl brcHprmeent 15
invention is to prOV|de a conposition which makes it possible to
obtain coatings by the soR celeRMBRder t echni que.

One of the ains of the present_inventio to . provide a conposition
whi ch makes it possiblepto Pa{Lts anJ]Surface Coatlggs Theory Qg

practice; published by Halsted Press;
— Powder Coating. The Complete Finisher
10 Handbook; the Powder Coating Institute;
— Myers and Long:
Treatise on Coatings, 5 volumes;
published by Marcel Dekker.
Accordingly, one of the aims of the present
15 invention is to provide a composition which makes it
possible to obtain coatings by the so-called powder
technique.
One of the aims of the present invention is
to provide a composition which makes it possible to
20 obtain coatings with good resistance to bad weather.
One of the aims of the present invention is
to provide a composition which makes it possible to
obtain matt and/or satin coatings.
One of the aims of the present invention is
25 to provide a composition of the above type which is
easy to use.
These aims and others which will appear

hereinbelow [lacuna)] by means of a composition which



20 obtain coatings with good resistance to bad weat her.

One of the ains of the present invention is to provide a conposition
whi ch nakes it possible to obtain matt and/or satin coatings.

Ome of the ainms of the present inventionis 25 to provide a conposition
of the above type which is easy to uge. These ai ns
and ot hers which wll appear her ei nbel ow [l acuna] by neans of a
conposi tion whi ébntains, for successive or simultaneous addit®$on:

contains, for successive or sinultaneous addition: an
i socyanate which is at | east an isocyanate which ispattlahky masked, having
a gl ass transition tenperature (sonetines 5

denoted by the abbreviati on Taxfiadtly masked, having a glas$east about

20[ err] C, advant ageously of at | east 40[err]C, and a
degree of liberation transition tempgirafturespecnetbmefie maski ng
agent) at 120[err] C of not nore than 5% 10

[err] a Pol yol having the f&gndchéy the abbreviation Tg) of at

characteristics: [er%k a glass transition_ tenperature
(someti mes denoted by the abbrefAsi jgput 20°C, advantageouslyTgf &hich is

at | east equal to about 15 40 er%LC, dyant agepusl y at
| east equal to least 4%ﬁ9n“gqgoﬁehﬁp ee oY PP PFE0R

[err] a hydroxyl nunber at leaaﬁiéﬁnélsﬁé%t to the masking agent) at

120°C of not more than 5%;
10 - a polyol having the following
characteristics:
* a glass transition temperature
(sometimes denoted by the abbreviation
Tg) which is at least equal to about
15 40°C, advantageously at least equal to
about 50°C;
- a hydroxyl number at least equal to
about 10 mg/g, advantageously at least
equal to about 15 mg/g;
20 * an average molecular mass Mn at least
equal to about 1000, advantageously to
2000 g/mol.
(In the present description, the term "about"
is used to emphasize the fact that the value is
25 rounded up and that, when the figure(s) furthest
to the right of a number are zeros, these zeros
are positional zeros and not significant figures

unless, of course, otherwise stated).



about 10 ng/g, advantageously at |east equal to about
15 ng/g; 20 [err] an average nol ecul ar nass M at | east
equal to about 1000, advantageously to 2000 g/ nol .
(Fn the present description, the term "about” is used to

enphasi ze the fact that the value is 25 7 rounded up and that, when
the figure(s) furthest to the right of a nunber are zeros, these
zer os are posilt analpradfeaabied foet thegnabkLagt gfb@yir €S

unl ess, of course, otherw se stated).

7 beartthe Inlfler diidrogen whéchaskangsgwbtip tlve bear the
| abi | e hydrogen which reacts with the | socyanate function via an
oxygen to give ifeceriptehciinction g 60 OxygenetoRyNGO thed seqidhcd err]

R NHCOO). 5 According to the present invention, the

i socyanate is atNAMQeoust 42 mEsRER Wi Hb0at=| RedBi-Ghed-) - maski ng group
bearing at least one function clerl ved fromacid functions and
especial |y acid and est erACording, o thfs PrefentmsRY ARt R, beher xed and may
i nvolve 10 several maskin n the structure of

t he i socyanat e(§§°c¥?n?rse 18 gddq’@é’éﬁalggﬁFélVoF‘thﬁdp‘ﬁ%Fho?ttJr@%tké?%ﬁ on

connecting two | east. on

Gy anat efunctlost cont ai n_at
pol ynet hyl ene char fi r%%%o R PAEr efg aneg BEbHY deFivitger 15
fromtwo to 10, f%%@%tﬂo&r O%ﬁ tegpgm.yﬂ& acid and ester

functions. The masking may be mixed and may involve
10 several masking groups.

In the structure of the isocyanate(s), it is
desirable for the part of the skeleton connecting two
isocyanate functions to contain at least one
polymethylene chain (CH,)T where T represents an integer

15 from two to 10, advantageously from 4 to 8. This
preference acts on the matt effect and on the
mechanical performance levels. When there are several
chains, they may be similar or different. In addition,
it is desirable for at least one and preferably all of

20 these chains to be free to rotate and thus be
exocyclic.

The degree of liberation is quantified by the
octanol test (see below).

According to the present invention, the

25 masked isocyanate, pure or as a mixture, is derived
from a polyisocyanate, that is to say having at least
two isocyanate functions, advantageously more than two

(possibility of fractional values since it is generally



preference acts on the matt effect and on the mechani cal performance

| evel s. When there are several chains, they may be simlar or
different. In addition, it is desirable for at | east one and
preferably all of 20 these chains to be free to rotate and thus be
exocyclic. The degree of lgberation is quantified by the
octanol test (see bel ow). According to the present
invention, the a2hixtaskedsinery aatiesPHhddns2d d319L%heLS) , | enferi ved
froma polylsocyanate that is to say having at |east t wo I socyanat e

functions, advapbageedsyynabps eitdel¥ tuhally beliPgs kil bllyfobmfgact i onal
val ues since it is generally . 8

a mxture of nopeeoondfiessatcindessed pldgdRies)lizathof of unip&tyi socyanate
itself usually being derived froma precondensation or a

prepol ymeri zat i éhisbcymnaee y(occasiatialsloe yafatreefiotoashonhel yreeéetred to

I n the present 5 description as "nmononer"). I n general,
t he average5nDI€€§F§%pﬁh%% &% "monomeridse prepol ymers or of these
precondensates is at nost equal to 2000 (one significant figure),

nore conmonl y to 1060 qHErsstgrite exerapegtpdecplarerassyofwo). 10
Thus, anong the gol I soc ates used for the I nvention, nention my
be made of thosERBFEtRESET rs or oﬁ3ﬁ§§S§n&rﬁﬁ8§§eﬁﬁ6§ésd%s @ most

r-,..five- or six-nmenbered rings.
Zggzgriﬁgtlon reactiog hf@oo (one s1gnf%1égﬂt figure), more commonly g

to 1000 (one significant figure, preferably two).

10 Thus, among the polyisocyanates used for the
invention, mention may be made of those of the biuret
type and those whose di- or trimerization reaction has
led to four-, five- or six-membered rings. Among the
six-membered rings, mention may be made of the

15 isocyanuric rings obtained from a homo- or a
hetero-trimerization of various diisocyanates alone,
with other isocyanate(s) [mono-, di- or
polyisocyanate(s)] or with carbon dioxide, in which
case a nitrogen of the isocyanuric ring is replaced by

20 an oxygen. Oligomers containing isocyanuric rings are
preferred.

The preferred polyisocyanates are those which
have at least one aliphatic isocyanate function. In
other words, at least one isocyanate function masked

25 according to the invention is connected to the skeleton
via an sp’-type carbon advantageously bearing one
hydrogen atom, preferably two. It is desirable for the

said sp’-type carbon itself to be borne by an sp’-type



si'x-nmenbered rings, nmention may be nmade of the 15 | socyanuric rings

obtained froma hono- or a hetero-trinerization of various

di i socyanat es al one, wi th other isocyanate(s) [nono-, di- or

pel yi socyanate(s)] or with carbon dioxide, in which case a nitrogen
of the isocyanuric ring is replaced by 20y an oxygen. Oigoners
containing isocyanuric rings are preferred. The
preferred pol yi sgeysnaieg adfadtipoudiclRarry onBavprakelsssl ARs, aliphatic
i socyanate function. In ot her words, af |east one isocyanate function
masked 25  acegddbfientLréhe, | 1Y HdIN tos prereaet elet 9sbBPasked et on

via an sp[err]-type carbon advant ageously bearing one hydr ogen at om

preferably two. fuhctsonesonsbderddrfrddie being dai d apbpentyl ypestetdon
itself to be borne by an sp3-type

9 car bon @ndotllennvegdpusity icamecommendedeter ahbyséwns monometydr ogen
atons, in order to prevent the isocyanate function considered from
being in a heopéwhythpothtgemeral, beam terchdsomyrdetei funstiensimaended to
choose as nononer 5 (which, in _general, bear two isocyanate functions)
at | east SRARSEoPROUFRIRRHTH Waats bearseast leastapnphatirhatic
function which s nejther secondary nor tertiary nor _neopentyl.

In the case of FWBCHISR WRighils med thedmserondagyy 8Pyl LEF hiZEYERT  t wo)

types of nnnoneggbpéﬁt§f preferable for this or these nononers, which
satisfy ’

In the case of the mixture obtained from
10 several (in general two) types of monomers, it is
preferable for this or these monomers, which satisfy
the above conditions and/or (advantageously "and") the
condition regarding the presence of a polymethylene
chain (CH,)T, to represent at least 1/3, advantageously
15 1/2, preferably 2/3 of the masked isocyanate functions.
Thus, in the course of the study according to the
present invention, excellent results were obtained with
mixtures containing two-thirds HMDT (hexamethylene
diisocyanate "trimer") with IPDI or IPDT (IPDI
20 "trimer"), the two being masked according to the
invention (nBDI, norbornane diisocyanate, and its
trimer are similar).
Obviously, the case in which all of the
isocyanates are aliphatic and moreover satisfy the
25 above criterion is preferred.
The agents leading to the masking groups
characteristic of the invention are advantageously

chosen from those which are obtained from the



t he above conditions and/or (advantageously "and") the condi tion
regardi ng the presence of a pol ynet hyl ene chain (CHerr])[err], to
represent at |east 1/3, advantageously 15 1/2, preferably 2/3 of the
masked i socyanate functions. Thus, in the course of the study
according to the present invention, jgxcellent results were obtained
W th m xtures contai ning two-thirds HVDT (hexanet hyl ene

dii socyanate "t cboABEnsatibh &6PDhn drdndid Iddivadlve hiBrBRY1dtedhént WO
bei ng masked according to the i nvention (nBDI, norbornane

di i socyanat e, afmbel kéng and beantig af efidiiod chosen from nitrileCbvi ously,
the case in which all of the i socyanates are aliphatic and noreover
satisfy the 25andabpreferabky) oratisonyleffamradons with an isocyardaeeagent s
| eadi ng to the nmasking groups characteristic of the invention are
advant ageousl y It goeghwithotft osayimsethati dthearcondiensatédnf kakeshe

10 condensation of an aromatic derivative hydroxylated on t he
ring and be&ringlacfunettbe ehereh Funghiftirile and, preferably,
carbonyl functions with an isocyanate. It goes without saying that
the condensation takes &MORYy d??Wﬁ)Iﬁn&hag:uﬁ@f“iléﬁf it is

Anong the nenbers of tha

prong, e menber s obellal [8Thtel (ol cor GSUELenL Lo ,choose (hose
ggﬁfg;gnent bei%glting p8§££i§qugé égtéfﬁgﬂéé?n%%ﬁ%t%%%sg%g%g££]g2inghiS
' carried out at room temperature (20°C). This melting
10 point should be at least equal to 30°C (one significant
figure), advantageously to 50°C.
It is preferable to choose from among those
of formula (I):
Ar(R),(Y-2),(0H), (T)
15 where Ar is an aromatic residue on which is
grafted n substituents R, m polar functions Z chosen
from nitriles and carbonyl groups, and p hydroxyl
functions.
Values of n, m and p are such that the sum
20 n +m+ p is at most equal to the number of
substitutable chain members; p is advantageously at
most equal to 2 and is preferably equal to 1.
Advantageously, m is at most equal to two and
~ is preferably equal to 1.
25 Advantageously, n is at most equal to 3,
preferably chosen from zero, one and two, more

preferably equal to zero.

R represents substituents that are inert



10 point should be at |least equal to 30[err]C (one significant

figure), advantageously to 50[err]C. It is preferable to
choose from anong those of formula (I):
Ar(R)[err](Y-2)[err](OH)[err] (ry 15 where Ar is an
aromatic residue on which is graftefi n substituents R m pol ar
functions Z chosen fromnitrites and carbonyl groups, and p hydroxyl

functi ons. towards the méakieg ebadrithaaddp of g&tednlhat the sum 20
n+ m+ pis at nost equal to the nunber of substitutabl e chain
menbers; p is acvardsagedssity aydrocarbonstheims) Wsudl landh ks pradfadmabl vy
equal to 1. Advant ageously, mis at nost equal to two and
is preferably egudlhd ®@tiymol2gical sense of Advantegeousinelyn ans at nost
equal to 3, preferably chosen from zero, one and two, nore
preferably equaledhoderdpose hydroxyl functmmelpa%sl@ﬁrs rampstad.uent s t hat
are inert towards the masking reaction and, in general,
corresponds® to hydrocar bG'h’%N&Fﬁ@alu§H§ﬁFyt‘aﬂ¥§/$ RHENPE conngaieche
etynol ogi cal sense of the term nanely a al cohol whose hydroxyl

function has be"é??“ﬁ"té?ﬁﬁ/ét? forg a ring WthhT‘Psi‘)wac?‘haﬁxaé‘&H}s?'i RFents R may

be connected %et her to forma ring which may, for exanple, be
aronmati c. aromat

Z is advantageously chosen from groups having

a carbonyl function. Among these functions, mention

10 should be made of alkoxycarbonyl functions {or, in
other words, ester functions), the amide function, the
ketone function with the preferred condition that there
are no acidic hydrogens [in other words the function
advantageously does not bear hydrogen or, if it does,

15 the corresponding pKa is at least equal to about 20
(one significant figure, preferably two) and more
preferably at least equal to about 25] o to the
carbonyl function (ester, ketone or amide). Thus, the
preferred amides (including lactam or even urea) are

20 advantageously substituted, preferably, sufficiently
for there to be no hydrogens on the nitrogen of the
amide function or such that there are no reactive
hydrogens.

Where Y is chosen from divalent groups,

25 advantageously -0-, ~-S-, NR’- and -CR‘'R"- with R’ and
R" chosen from hydrocarbon radicals, advantageously
alkyls, of 1 to 6 carbon atoms, advantageously of 1 to

4 carbon atoms, preferably methyl, more preferably



Z'is advant ageously chosen from groups havi ng a carbonyl function.
Anmong these functions, nention 10 shoul d be nade of al koxycarbonyl

functions (or, in ot her words, ester functions), the am de function,
t he ket one function with the preferred condition that there are
no acidic hydrogens [in other words the function advant ageousl y does

not bear hydrogen or, if it does, 15 the corresponding pKa is at | east
equal to about 2§drogen;(QA8 prefeFaBRlY fidiresentehelcably et Wohgand nore
preferably at |east equal to about 25] a to the carbonyl function
(ester, ketone or amide).Ithis,ptéferable fueftdid eblar deactinal(ydi ng

| actam or even urea) are 20 advant ageousl y substituted, preferably,
sufficiently (genkorlijffeckosen bfrorn thya moigens eorfunkee ibnt bagesrothehe

am de function or such that there are no reactive hydr ogens.
Wiere Y is choséarbesmldfvatehongl oaps, to X viadwadt agetshsl groGp, Z2-S-, NR -
and -CR R'- with R _and R' chosen from hydrocarbon radical s,

advant ageous|y @s. fog gypmplef intspkiewkisbmcidbns, advantageously of 1 to
4 carbon atons, prefer ablﬁ met hgl , hore preferably

12 hydrogen; and pr&RerabPYRsAG Sfsiifn £Ia coMFgisEshefdone or

It is preferabl e forht He olar functi O:ngc?) (%gneral |y chosen from
the nitrile funtPFEnREREFSr Phehomocyclila b ARt aIeOusty) tHsed: 51IRES vi ci nal

to the group Z It5is 8§ef£:9£bfé(afr(91|' eArirPotsatlc; Cégrjt%i%(:img're than two
rings and preferably not more than one ring.

10 The aromatic residue Ar may consist of one or
more heterocyclic or homocyclic rings, usually
homocyclic on account of their ease of access. The
value of six-membered heterocycles, which have a
liberation temperature very much lower than that of the

15 corresponding homocycles, should, however, be pointed
out.

It is desirable for the total number of
carbons in the aromatic derivative hydroxylated on the
ring to be at most equal to 20, preferably equal to 10

20 (one significant figure).

This ring is advantageously 6-membered, the
ring units consisting of carbon or nitrogen with the
number of substituents required for the valency of
these atoms.

25 Among the acids and derivatives, especially
esters, which give the most satisfactory results,
mention should be made of acids grafted onto a benzene

ring or onto pyridine rings. Thus, meta-hydroxybenzoic



The aromatic resi due Ar consists of one or nore hetero- or

honocycl i c, advantageously fused rings. It is preferable for Ar not
to contain nore than two rings and preferably not nore than one ring.
10 The aromatic residue Ar may consi st of one or nor e

het erocyclic or honocyclic rings, usuallyq3 honocycl i c on account of
their ease of access. The val ue of six-nmenbered heterocycles, which
have a li berat hﬁa,teapee@am% ViS4 ya TRIFdY s Zi@n akhat ahathe 15
correspondi ng honocycl es, shoul d, however, be pointed out .

It is desirabl etheirt Hertohalvesmbgivefgood residrdsans in the aromatic
derivative hydroxyl ated on the ring to be at nost equal to 20,
preferably equal to 10 2Bs hésneean gmeriticamd fabgureg) it is possible Thi s
ring i s advantageously 6-nenbered, the ring units consisting of
carbon or nitrogenpwcvhdeheeveral oguotips Gfrefidrstlyugmos foeqecpadmior t he
val ency of these atons. 25 Anong the acids and
derivatives> espedsappy maskingsthe sisegyarptg fandtdomsst Thasi sfactory
results, menti on shoul d be made of acids grafted onto a benzene
ring or onto pyPRY¥PREIFYNBRY FRLRChIRYed M mbiKiBeh ¥girdous masked (in
13 acid and, especially,.para-hydroxybenzoic acid, an th
derivatives, gi 9EPG6BA Pk I¥§?§ one droup) comPQQ?qﬁagrbgéﬁgﬁﬁﬁpixnBﬂ

above, it is po%%kgggtion. These masking groups may all be as defined

eir

above or only some of them may correspond to this
10 definition. In the latter case, it is preferable for
those (that is to say the sum of those) which bear a
carbonyl (ester or acid) function advantageously to
correspond to the above formula (I) and to correspond
to at least about 10% (expressed as blocked isocyanate
15 function), advantageously to about 20%, preferably to
1/3.
The presence of a carboxylic acid function
(-COOH) and in particular of a carboxylic acid function
grafted directly onto an aromatic ring, advantageously
20 a benzene ring, makes it possible, on the one hand, to
increase the melting point of the blocked isocyanate
and, on the other hand, to increase significantly the
matt effect of the coating after crosslinking (for
example the final paint). However, it 1s preferable, in
25 order to retain the excellent mechanical properties of
the system according to the present invention, for the
amount of acid function present (in terms of

equivalents) to be at most equal to about 9/10,



to provide several groups (preferably two for economc 5 reasons) masking
the i socyanate functions. This diversity may be achi eved by m xi ng
vari ous nmasked (in general with only one group) compounds or _
preferably by coreaction. These masking groups may all be as defined
above or only some of them may correspondqgo this 10 definition. In the

| atter case, it is preferable for those (that is to say the sum of

those) whi ch beadvantageou€hy bohydbds 45 ,0pbragiedhbl Ynebi on3 agyaphageousl y
to correspond to the above fornula (1) and to correspond to at

| east about 10%néekepdessecyasatd oblertiicsery ahat BendbicibUneffedds of

advant ageously to about 20% preferably to 1/ 3. The
presence of a chhporgidcfam¢tidnmain athe matt @£EOOH) anddohntparglass ar of a
carboxylic acid function grafted directly onto an aromatic ring,
advant ageous| y tpansiglernzemeerdiuye nidiods alrepdysbbteme cappaicenmne hand, to
i ncrease the nelLting point of the blocked isocyanate and, on the

ot her hand, °to FREFeaRRUE| 1 f RNty isndlesirablpate weaektaof the coating
after crosslinkin exanpl e the final _paint). However, it is

preferable, in pﬁ‘gpéltg{%ro‘fc Pl ersist @W&-e%&‘el‘i‘ﬁ@g?iﬁﬁchﬁﬁi eBds properties of
Funct | on pr esentotT IR e evel angd Keyardn: £het a°H8 Sunssbenequal to
? gO;LOﬂ l?1/ 5, pFae?%lr% ?%/e ttohe2/a’oppoefartarr11ec e of irregular%éies Whi&?\/gﬂ;ggeouy ’
a so-called "structured" appearance. The melting point
10 and the glass transition temperature (Tg) continually
overlap with the acid content up to 100%.
One of the most advantageous of the uses
consists in using isocyanates which are at least
partially masked by a compound bearing an acid
15 function, advantageously by a compound of formula I
where Z is an acid function. It is recommended that the
isocyanate then be masked by a group other than that
bearing the acid function, and that the acid function
of the masking system be between 90 and 10% (expressed
20 as blocked isocyanate function). The other masking
agent or agents may be either masking agents which are
known per se (which satisfy the liberation temperature
and the unmasking constraints specified in the present
description), or an ester corresponding to formula I.
25 The latter alternative form is preferred. For the
synthesis of these compounds, reference may be made to
the general procedures of patent application No. EP

0,680 984 A which gives good results for the operation



masked i socyanate functions. The beneficial effects of the acid
functions on the nmatt effect and on the gl ass transition tenperature
(Tg) already becone apparent 5 fromabout 10% but it is desirable to
reach a proportion of at least 20% In addition, at this
concentration | evel and beyond, the acid fjgnctions facilitate t he
appearance of irregularities which give a so-called "structured"

appear ance. Theoffe(bp8JoRQ1IY paktialgnthddXe nigf @@sategﬂﬁbﬁhgnofenperature
(Tg) continually overlap with the acid content up to 100%

One of the nost fadmabhageous of the uses consists in using

i socyanates which are at | east partially masked by a conpound bearing
an acid 15 function, divemtageousie naskingoagenndisf ubeduie is

where Z is an acid function. It is recommended that the i socyanate
then be nasked 8¢sargbbepfer Hetis Ham hehat compounfearitogdihe aei d function,
and that the aC|d functlon of the masking system be between 90 and
10% ( expr essed fopmu %sIUﬂ&ﬂ@x?|%%G¥ﬁﬁ§beWﬂ@ﬁcth@nprefheeu¢her maski ng
agent or agents, t her maski ng .agents which are known per se

(whi ch satisfy %H&XF?B% ai?cFPQ%ﬂﬁuﬁﬁﬂkhQ§tlon NoanBPt feb&AnBBki g

constraints spemhe%U g t he ese%w description), or an ester
correspondi ng tB2¥5r Hjes e |atter alternative formis preferred.

For the synt hesi s qgstQ§§%ﬂpo unds, ref gL enc g made to
the general procedures of patsht Yo &6 EnmﬁB 1Bpe ac P %D Y84 A which

gi ves good resutfg ﬁfﬁséﬁEavagﬁgléﬂl it is preferable for the melting

10 point of the compound or of the mixture of compounds
obtained to have an apparent melting point which is at
least equal to 30°C, preferably 50°C.

It is also preferable for the glass
transition temperature to be at least equal to 20°C,

15 advantageously to 40°C.

It is preferable to choose the compounds
according to the present invention such that they react
completely with a primary alcohol at 250°C in less than
half an hour.

20 The reaction is considered to be complete if
it proceeds to 90% or more.

As has been mentioned above, the isocyanates
for which the invention is most advantageous are those
whose nitrogen atom is linked to a carbon of sp’

25 hybridization, and more particularly aliphatic
isocyanates, and especially polymethylene diisocyanates
(for example TMDI tetramethylene diisocyanate and HMDI

(hexamethylene diisocyanate = OCN-(CH,),-NCO]) and their



15 of (optionally partial) masking by a conpound of formula I.

When only one nasking agent is used, it is desirable for this to be a
conmpound according to 5 formula | where Z is ester, with the

pref erences i ndicated in patent application No. EP 0,680 984 A,

page 2, lines 41 to 50. A3 ghas al ready been nentioned
according to the present invention, it is preferable for the nelting
10 point of tkerionpoooddensatidheidnixtatieredf (Ampeundstc.) an@biained to
have an apparent nelting point which is at | east equal to 30[err]C,

preferably 50[ eenfiCtrimerization derivdtivesal(dim phef €iableufidert he gl ass
transition tenperature to be at |east equal to 20[err]C, 15
advant ageousl| y fengpfleratin the term trimer Inefiegspref miableeso choose the

conpounds according to the present invention such that they react
conpl etel y wi t hdgrpyedafyom| emoformatizg] @fr icocyanusdct hangs fromhal f an
hour. 20 The reaction is considered to be conplete if it

proceeds to0°909BFefotgocyanate functions;admfacecnlpedt VobkBdth®ove, the
| socyanat es ich the inventign is nbost advant ageopus_are those

f wh
whose ni trogen 3?8H$§st¥}%?ﬁd YL A At edpPePrpctssderiyed i #roMt i on

and nore partic rly.aliphatic | socyanates, and especially
pol ymet hyl ene d?#go%%ﬁ%% gggtlon)'(for exanpl e TMDI tetranet hyl ene

di i socyanate and HMD  pocd AEXRIRId RN 6. U8 RCY A08RE 1 5 Ot (2) 6-NCTY)

and their
desirable and sometimes necessary for the percentage of

10 residual free isocyanate function to be at most equal
to 5%, advantageously to 3%, preferably to 1%. The
highest melting points or glass transition temperatures
are obtained with percentages not exceeding 0.5%. The
contents of aromatic derivatives hydroxylated on the

15 ring are also advantageously low, that is to say at
most equal to 5%, advantageously to 3%, preferably to
1%.

If reference is made to the compounds which
may be used as polyols for the composition according to

20 the invention, those which make it possible most easily
to obtain powder paints or powder varnishes of low
gloss are hydroxylated acrylic resins and/or linear or
branched, hydroxylated, saturated or unsaturated
polyesters having an appropriate molecular weight and

25 capable of being crosslinked by a reaction with an
isocyanate prepolymer (that is to say an isocyanate
which is at least partially masked according to the

invention) .



16 vari ous condensation derivatives (biuret, etc.) and di- and
trimerization derivatives (in the field under consideration the term
trimer refers to m xtures derived fromthe formation of isocyanuric
ricngs from 5 three isocyanate functions; in fact, along with the
actual trimer, there are heavier products gderived from t he
trimerization). According to the present invention, it is

desirabl e and sometines nekessaiyl poépdihgnder LLPA08 ld wiln maskdyal free
i socyanate function to be at nost equal to 5% advantageously to 3%

preferably to 1%orThdocked) htghest fulttidigs pRiditit s @lcdSvatteansi ti on

t enper at ures are obtained with percentages not exceeding 0.5% The
contents of arorrermaddyi bat Libsrayiowxyf atledl Wlvdkieg bgentr,i bg are al so
advant ageously low, that is to say at nost equal to 5%

advant ageousl y t&xcdangpnef thebigotpanate gndgps which react withf thef erence
is made to the conpounds which may be used as polyols for the
conposi t i on GaccHVErRFYLogroups ehethaveindem, ithdde whresensekerit possi bl e
nost easily to obtain powder paints or powder varnishes of |ow

gl oss are hydr oRPPEPER 8€r9PE€1Y%§$ns and/ or |inear or br anched,

hydr oxyl at ed, saturated of.unsaturated . pol yesters having an
appropri ate nol ecul ar meiéﬂfsaﬁHStﬁ% ma%%ﬁxﬂﬁ(?QﬁgﬁiﬁenéobP§§§PPnked by a

A I R N P MR e R
and a glass transition temperature above 40°C, thereby
10 entailing chemical and physical stability during
storage.

The possible functionality of the carboxyl,
which defines the molecular weight of the polymer, thus
allows a double-crosslinking with aromatic or aliphatic

15 epoxy resins and/or hydroxyalkylamides.

The said excess of acidic groups is
determined by its acid number, expressed in milligrams
of potassium hydroxide required to neutralize the free
acidity of one gram of polyol (occasionally referred to

20 as "resin").

The hydroxyl number corresponds to the
milligrams of potassium hydroxide required per gram of
resin in order to neutralize the excess acetic acid
liberated during acetylation (with acetic anhydride)

25 of the hydroxylated polymer. For further
details, reference may be made to standard ASTM-E222.
The hydroxyl number of the polymer may range

between 10 and 350 mg KOH/g, preferably between 15



17 The said prepolynmer is provided with nmasked (or

bl ocked) active functions and it is activated thermally by liberation
of the bl ocking agent, by exchangi ng the isocyanate groups which
react with the 5 hydroxyl groups of the binder, in the presence or
absence of catal ysts. + Thi ggsystem makes it possible to

obt ain powder paints having a suitable viscosity on nelting and
a glass transitand 8enpetiatadiel ahowerdQfseat] Mosthegghy td0  entailing

chem cal and physical stability during st or age. The
possi bl e functiabahtt30 afig tReH Al kakxntageouslwhaehmdet i b®smd homd ecul ar
wei ght of the polyner, thus all ows a doubl e-crosslinking with
aromatic or aliphat$calad adwphageawsilys aandeasthgdmngxkai ky) ani des.

The said excess of acidic groups is determ ned by its acid nunber,
expressed i n niPrefermily at legstpdt aos KoM/ BydRospdd choiceed to neutralize
the free acidity of one gram of polyol (occasionally referred to 20
as "resin")> consists in taking kygrexyllatefpBPl¥BeESsponds to the

mlligranms of patassi um hydrqxi de required, per_ gram of resin in order
to neutralize t O%%c%?sé]éeﬁﬁ?‘?edf as é’referabﬁiybgﬁé'r’%ﬂndﬁr?% acetyl ation

(with acetic anhydri 25 of the hydroxyl ated polynmer. For further
details, refereﬂ%em%a%a}yeg'nade to standard ASTM E222.

The number-average molecular weight, Mn of
the binder or hydroxylated polymer of the present

10 invention ranges between 2000 and 15,000 g/mol. The
molecular weight is determined by gel permeation
chromatography (GPC). The technique uses, as gels, two
polystyrene gels (Ultrastyragel® at 10* and 500 A), THF
as solvent and sulphur as standards.

15 It is desirable for the degree of branching
(that is to say the average number of free OH functions
per molecule) to be between 2 and 4, advantageously
between 2.5 and 3.

The matt effect increases as the branching

20 increases. Branching may be obtained using polyols with
functionality of more than two (in general triols) or
polyacids (often used in the form of anhydride in order
to reduce the amount of water released during the
reaction) with a functionality of more than two. The

25 latter case is preferred for the matt effect. In
particular, trimellitic acid, especially in the form of
anhydride, is very favourable.

In the case of the use of hydroxylated



The hydroxyl nunber of the polynmer may range bet ween 10 and 350 ng
KOH g, preferably between 15 and 80. The acid nunber is at
nost equal to about 20 ng KOH g, advantageously at nost 15 ng KOH g:
it is also advantageously at |east 2 ng KOH g, preferably at |east 4
ng KOH g. A good choice 5 consi sts in1tgaki ng hydroxyl ated pol yners
whose acid nunber is preferably between 3 and 15 ng KOH g.

The nunber - aver ageyestees| for vehghtreddntofinvent iohhe thengepdaet hydr oxyl at ed
pol yner of the present 10 i nvention ranges between 2000 and 15, 000

g/ mol . The theppoketerafioeijin o ddet ermineee by igaktper neabmabic

chromat ography (GPC). The techni que uses, as gels, two pol ystyrene
gels (U trastyrageryetealiphaoierdi- m;&l@qaethoycy,liEHEcids oras sol vent
and sul phur as standards. 15 is desirable for the degree of
br anchi ng aP?MﬁFW@St@rs‘a@e%men%léﬂaﬁtmmbewhethf cept@khf Antei ons

per nol ecul g) tg be between 2 and 4, advantageously between 2.5 and

. 6 CFRBORRREOBF £ ekt USRFeases as the branching 20

i ncreases. Branching may Qe obtai ned usi ng poI with functionality

of more than two (in gene at o 6‘Pent I &cf“ﬁ@e(eft%‘ﬁlﬂé’%d in the
Lormof YO 88,0 SL88Enic aeid? ASGR, R TRARF L, HEEL ! Si
azelaic acid, decanedicarboxylic acid, glutaric acid,
terephthalic acid, isophthalic acid, phthalic acid or
10 anhydride, naphthalenedicarboxylic acid,
hexahydrophthalic acid or anhydride, 1,4-cyclohexane-
dicarboxylic acid, dimerized fatty acids and
trimellitic anhydride.

The molecular weight of the polymer may be

15 adjusted by adding aliphatic or aromatic monocarboxylic
acids, or their methyl esters, having 2 to 18 carbon
atoms.

The percentage of the acid(s) or anhydride(s)
described above within the polymer mixture ranges

20 between 20 and 70%, preferably between 30 and 60%,
taken individually or mixed.

If the polymer of the present invention is
unsaturated, di- or polycarboxylic acids or anhydrides
unsaturated as olefins, such as maleic acid or

25 anhydride, tetrahydrophthalic acid or anhydride,
fumaric acid, hexachloroendomethylenetetrahydrophthalic
acid or anhydride, methylmaleic acid, itaconic acid or

derivatives of dicyclopentadiene, or of methylmaleic,



25 | atter case is preferred for the matt effect. In particul ar,
trimellitic acid, especially in the form of anhydride, is very
favour abl e. In the case of the use of hydroxyl ated

pel yesters for the present invention, the product of t he
esterification of one or nore aliphatic, ggomatic or cycloaliphatic
di - or polycarboxylic acids or anhydri des or their nethyl esters,
which contain 2itacondc, m816d¢beP BIHEic istidSetre used. For
exanpl e, nmention may be made of adipic acid, succinic acid, sebacic
acid, suberic acid, Amged atlte oo yhyitbeandditedr hdxphblsavhdchghueari c
aci d, terephthalic acid, isophthalic acid, phthalic acid or 10
anhydri de, naphtubelfehefibrasioklyéstzigg dhe polyedsdexhpdeopkthuleseaci d or
anhydri de, 1, 4-cycl ohexane- di carboxylic acid, dinmerized fatty acids
and tri negﬂyt:pé,ahhg’/drwel 3-propylene glycolhe 2nmesbularopenght of

t he pol yner nay be ad] ust ed. by adding aliphatic or_aromatic

nonocar boxyPj ¢~ diol, QEPHBY ene t vy Fo hetdhproplens Jiy¢PAg 2 to 18 carbon
at ons. ercent age of the _acid(s) ar_ anhydride(s)

descri bed abovelmﬂfﬁPﬁaFﬁélg%ly%f§ @HEM ne Hyged: 306~ B@Fﬁ@€ﬁ19b and 70%

preferably bet n i ndi.vi dual.l m xed.

he Pol ACLIE, R he?
Pt b pol yoer 37 S Renraedre ! et $1vier yiloheRind
dimethanol, triethylene glycol, neopentyl glycol

hydroxypivalate, tetraethylene glycol, polyethylene

10 glycol, polypropylene glycol, dibutylene glycol or
polyethylene glycols, trimethylpentanediol,
butylethylpropanediol, glycerol, trimethylolpropane,
hexanetriol, pentaerythritol, sorbitol,
trimethylolethane and tris{2-hydroxyethyl)

15 isocyanurate. The percentage of these may range between
10 and 60%, preferably between 10 and 50%.

For the preparation of the polyesters, and in
particular during creation or conversion of the ester
bond, it is indicated to use catalysts which are known

20 "per se" for the esterification; these catalysts, which
may be found in the final composition, may be used
alone or as a mixture. Among the catalysts which may be
used in the context of the present invention, mention
should be made more particularly of those based on

25 protic acid (especially those which are organic) or
based on Lewis acid, which is advantageously organic.
More specifically, among the protic organic acids,

mention may be made of sulphonic acids, the most common



unsaturated, di- or polycarboxylic acids or anhydrides unsat urated as
ol efins, such as maleic acid or 25 anhydri de, tetrahydrophthalic acid or

anhydri de, fumari c acid, hexachl oroendonet hyl enet et rahydr opht hal i c
acid or anhydride, nethylnaleic acid, itaconic acid or derivatives of
di cycl opent adi ene, or of nethyl mal eic, 1

20 itaconic, maleic or fumaric acid, are used. Anong
the pol yhydr oxyb&t @Hiahcaehel saymkt sTueddsulphoniesSaiily kol synt hesi zing the
pol yester are: ethylene glycol, 1,2- or 1, 3-propylene glycol,

2- met hyl pr opanemeth&ndsolphoh &t hyd e mlomplthediipiapry hergsg! Meation

1, 4- but anedi ol , 2, 3-butyl ene glycol, 1,6-hexanediol, 1, 5- pent anedi ol ,
neopent yl gl ycokhouydl bberadie-of thosalibeidthnel titbnethy! eaenhghycol
neopentyl glycol . hydroxypival ate, tetraethylene glycol, polyethylene
10 glycol, pol yprapyimneetytrychl or diduthdteme nglbytcell thitanatepol yet hyl ene

gl ycol s, trinethyl pentanediol, but yl et hyl propanedi ol , gl ycerol,

trinet hyl ol Br opaREPropyl hikamete dtetyskitsdérethyilbekylsotbtanate,
trimethyl ol et hane and tris(2-hydroxyethyl) 15 i socyanurate. The
percentage of tha58PHEY Repelacetrate, stearylafdtensFeprappyibly between
10 and 50% the preparation of the polyesters, and in

. For :
particul ar duri hgtePaEEi Bh ©Ft¥%b &1 ofthose Basef on vapgdiumit s

e 0 e B S (R D oA aitanle] LiSee
based on zirconium such as zirconium tetrachloride,

10 n-propyl zirconate or n-butyl zirconate, those based on
tin such as anhydrous or hydrated tin chlorides,
dibutyltin oxide, tin octanoate, butyltin hexanoate,
tin oxalate, monobutyltin oxide, monobutylchlorotin
dihydroxide, dibutyltin-dilaurate, dibutyltin diacetate

15 and monobutyltin tris(2-ethylhexanoate).

The use of the above catalysts is
particularly advantageous in the case of saturated
hydroxylated polyesters, and in a percentage by mass
advantageously between 1/2 and 2% (by mass) relative to

20 the saturated hydroxylated ester.

Addition of the compounds of the above types
makes it possible in particular to reduce the
manufacturing time and the emission of volatile
compounds, and allows optimization of the final colour

25 of these polyols which is particularly suitable for the
present invention.

In the case where a methyl ester (of di- or

polycarboxylic acids) is used at the start, it is very



may be found in the final conposition, may be used al one or as a

m xture. Anong the catal ysts which may be used in the context of the
present invention, nmention shoul d be nade nore particularly of those
based on 25 protic acid (especially those which are organic) or

based on Lewi s acid, which is advant ageousiy organic. Mor e
specifically, anong the protic organic acids, mention may be nade of
sul phoni ¢ aci ds,dedherainist toonsenthose of the above catalysts which are 21
of which are paratol uenesul phonic acid and met hanesul phoni ¢ aci d.
Anong t he Lew s kisivas foregtivdng satisfhoubdy beataldesiof dfhase based on
titanium such as titaniumtetrachloride, tetra-n-butyl titanate, 5

i sopropyl t|tanéﬁ@nsﬁ§¢ﬁakﬁs€§tephylhex9¢)1mtrqdunQaother cattiaflgsitism
acetyl acetonate, stearyl titanate, non titanate or cetyl titanate,
those based on VAH&d @Fe knownsﬁ@hdastﬁs%prﬁ®wle&%m&kﬁuz;nmf n- but yl
vanadat e, those qas%d on zi rconi um such as zirconiumtetrachl oride,
10 n-propyl® zi IFCFPRAY LR~ bARFEMORY cBFbe®lde IS mbaihedn catalystin such
a3, a0y ous Of Lot BTN 880y s g oL AL OS2 1
onoBut Y o O O eBbEARREL s SRR, A Y o Y 1
e o the sa.aapnt ke 3 oA gt 0 o
mass, initial charge.
10 Besides working in an inert atmosphere, in
order to improve the polymer or to protect it from
coloration during the esterification process, it is
preferable to add antioxidant additives such as
triphenyl phosphite, tris(nonylphenyl) phosphite,
15 stearylpentaerythritol diphosphite or equivalents
thereof. These compounds are preferably used in an
amount at least equal to 5 per thousand and at most
equal to 15 per thousand.
In order to obtain the polyester mentioned
20 above, techniques which are known per se are used. The
usual reaction conditions may be mentioned, namely:
- final temperature between about 200°C and
260°¢C,
- absolute pressure between 5 hectopascals and
25 800 kilopascals.
The acid number and the hydroxyl number

should be controlled; the alkalinity is adjusted to the

point which makes it possible to obtain the best



advant ageously between 1/2 and 2% (by nass) relative to 20 the saturated
hydr oxyl at ed ester. Addi ti on of the conpounds of the above
t ypes makes it possible in particular to reduce the manuf act uri ng
trme and the em ssion of volatile conmpounds, and allows optim zation
of the final colour 25 of these polyol gswhich is particularly suitable
for the present invention. In the case where a nethyl

ester (of di- opropertied yeRirdioradiing aF dunk p&lyﬁeétﬁénéheTﬁ&ért it is
very desirable to use

t hose of the abbeforatwysiding)i dm grdnciple &nounréﬁfl@eyawdsatlsfactory
catal ysis of the transesterification, or to introduce other catalysts
whi ch are knownchamber i akalymtsox ampiexidaats &ndcanpoxdd it se anti nony
trioxide or any other catalyst known to those skilled in the art in
the technical required|fpnfthefdesdarppdiczahéonnauat sntcarperatsst. are
advant ageously between 1/2 and 1@6&py wei ght) of the I nitial charge.
10 > 7 Besides wih& mplvieskerisnssedatabsphereresent inverdrider to

i nprove the polymer or to rotect, i.t from col oration during the

esterification Poeesglas |t§an51t1°&r ELOPSBREVYS 409 o0f iRstwrRen 4ébld| tives
Stearyi pent aer yPHE DT dEHOCRREY e cagarvaPenrd 106, Fheredie cmese
conpounds are Fﬁfﬁé”éﬂé3§9§%%% 'thed stability required during storage.
It is possible to use mixtures of amorphous and
10 crystalline polyesters, the appropriate proportions of
which must allow both good chemical and good physical
stability. The Tg of the polymer is determined by
calorimetry by differential analysis (DSC).
In the present invention, in the case where
15 hydroxylated acrylic polymers are used, only one binder
is used, the Tg being between 40 and 100°C, or
alternatively mixtures are used comprising 0 to 30% of
an acrylic polymer, the Tg being between -20 and 50°C,
and 70 and 100% of a hydroxylated acrylic polymer, the
20 Tg being between 40 and 100°C. With the said mixture,
the system may be treated easily and have good
stability during storage, as well as good chemical and
mechanical properties.
The hydroxylated acrylic polymers may be
25 obtained by reacting alpha,beta-unsaturated ethylene
monomers, in particular vinylaromatic monomers and
esters of alpha,beta-unsaturated ethylenecarboxylic

acids. Mention may be made, for example, of styrene and



anount at |east equal to 5 per thousand and at nost equal to 15 per

t housand. In order to obtain the polyester nentioned 20
above, techni ques which are known per se are used. The usual reaction
conditions may be nentioned, nanely: - final tenperature

bet ween about 200[err]C and 24 260[err]C, -

absol ute pressure between 5 hectopascals and 25 800

ki | opascal s. its derivativedheswdt sudtylangrehe bydr oxyl nunber
shoul d be controlled; the alkalinity is adjusted to the poi nt whi ch
makes it possi bbkklbooosbyrnemet hin st case of products for exteriors,

23 properties of covering of the polyurethane. Thus, before
unl oadi ng, in pthegipre presentefin gacaurdsd of betwhenbBrandabébysts,
antioxidants and any additive required for the final application are

i ncorporated. Preferably betwegp Iblansk 25%s ofsshief Bpnemerpraseat i nvention
have a glass tranpsition tenperature (Tg) of between 40 and 80[err] C,
preferably Eetm@@ﬂlgo AReuTeT elegT than @ey: gffect thpyeormresigRtem the
stability required.during storage. It is possible to use m xtures of
anor phous and 165*StPYSTalline pol yesters, the appropriate proportions of

thich st al | ow both Goofhclery el A 9980 PUELEAL e prBfEBALLTY T
anal ysi s (DSC)'acid esters, mentiéhtﬂgi'@kgﬁs%% B%V§@¥§99c gﬂdthe case where

methacrylic acid esters such as methyl acrylate, ethyl

10 acrylate, butyl acrylate, 2-ethylhexyl acrylate,
dodecyl acrylate, methyl methacrylate, ethyl
methacrylate, butyl methacrylate, 2-ethylhexyl
methacrylate and lauryl methacrylate. Preferably, the
unsaturated esters are present in an amount of between

15 5 and 8%, and correspond to a mixture of esters of
alkyl having 1 to 3 carbon atoms and 4 to 20 carbon
atoms, for example a mixture of methyl methacrylate and
butyl acrylate.

The hydroxyl functionality of the acrylic

20 polymer is imparted by the copolymerization of monomers
having hydroxyl groups, such as hydroxyethyl
methacrylate and acrylate, and hydroxypropyl acrylate
and methacrylate, in amounts of between 5 and 80%, this
percentage, which relates to the monomers as a whole,

25 being necessary in order to obtain the hydroxyl number
indicated.

The acrylic polymer may have a certain acid

number, normally less than 15, derived from the



15 hydroxyl ated acrylic polyners are used, only one binder i s used,
the Tg being between 40 and 100[err]C, or alternatively mxtures are
used conprising 0 to 30% of an acrylic polymer, the Tg bei ng between
-20 and 50[err] C, and 70 and 100% of a hydroxyl ated acrylic pol yner,
the 20 Tg being between 40 and 100[err]pg Wth the said m xture,

the systemnmay be treated easily and have good stability during
storage, as wel bdditdgondothestehic adlid, methH®ehaniccakipr oOpeatbSe

The hydroxylated acrylic polynmers may be 25 obt ai ned by reacting

al pha, bet a- unsatgidt ed Etuhgtineacid ambfwnerfs maileipaktkigubar vinyl aromatic

nononer s and esters of al pha, beta-unsaturated ethyl enecarboxylic
aci ds. Mention BapyBeidede, for exanple, of styrene and
24 its derivatives, such as nethyl styrene or chl orostyrene; in

the case of products for &Rte¥der sto prepanehépeaseigr esemilicn anounts of
between 5 and 54% referably between 10 and 25% of the nononers as a
5 whole. A unt§°i¥§§r§ha SO HEYOUT MANONMGTE @Fer ddxed togethevsamdance.
Anong t he al pha beta-unsgtura ed ethxlene acid _esters, nention nmay

be made of acryPFE &RACTSd BY pbiepicraticalabodvasrératinrn Anongt Hye
scrylate, e sodfianfURE Bt T Tttt BB S
met hacryl ate, 25efpylhexyl ¢ benzoyl peroxide, tert-butyl
hydroperoxide, di-tert-butyl peroxide and
10 azobisisobutyronitrile. Chain-transfer agents such as
mercaptopropionic acid, dodecyl and lauryl mercaptan
may be used to adjust the molecular weight. The
polymerization is carried out in solution, using a
solvent in which the monomers are soluble, such as
15 toluene, xylene, butyl acetate and propylene glycol
methyl ether acetate, inter alia. Once the
polymerization is complete, the reaction mixture is
evaporated, under vacuum, in order to remove the
organic solvent and to recover the solid polymer. The
20 residual content of solvents or volatile compounds
should be less than 0.5%.
Admittedly, when the hydroxylated écrylic
polymers are used in accordance with the conditions
described above, satisfactory crosslinking with a
25 prepolymer containing isocyanate functions masked
according to the present invention is obtained with the
desired matt effect, but the mechanical properties

remain insufficient for uses subjected to bad weather.



met hacryl ate and | auryl nethacrylate. Preferably, the unsat ur at ed
esters are present in an anount of between 15 5 and 8% and correspond
to a mxture of esters of al kyl having 1 to 3 carbon atons and 4 to
20 carbon atons, for exanple a m xture of nethyl nethacrylate and
butyl acryl ate. The hydroxy functionality of the acrylic
20 polymer is inparted by the copol ynerization of nononers havi ng
hydroxyl groupsThagchiasibygregyeiddlto use pBlyiadicyaakbeecandqacryl ate, and
hydr oxypr opyl acryl ate and nethacrylate, in anounts of between 5 and
80% this speucrenedgpelvwhscdr refysttess t 0 t he nononers as a whole, 25
bei ng necessary in order to obtain the hydroxyl nunber I ndi cat ed.
The acrylic polynmer may hdbe act@rnubemciliich the podlyeer odr bhely | ess
than 15, derived fromthe ) 25

addi tion of acr PFPEcREi anvaRtherrias anakesd, it meseribde to reackdtbe funmaric
acid and/or of maleic acid or ) anhydri de. ) In order to
prepare the’sai 2ERPYY L cIroups ¢t thver kivhatd dsakirematisnends srabetar xed

t oget her and are reacted_by free-radical polynerization._ Anong the
initiators mhicHyﬁﬁ9xﬁaiﬁgtﬁﬁl@ﬁﬁﬂq%%FHﬂﬁFqﬁ§nn%ﬂg Pdpuble-crpgpligking of
benzoyl peroxi dg ri- | hydr oper oxi de, di-tert-butyl peroxide
and 10 azobigﬁs% ny?%%%%???e. Chai n-transfer agents such as

As has been mentioned previously, the

esterification catalysts may be found in the final

10 polyester and may act as matt-effect agent. In order to
improve the reproducibility of this effect and to allow
the polyacrylic di- or polyalcohols to benefit
therefrom, it is preferable, so as to have a good matt
effect, to verify the presence of and, if necessary, to

15 add an esterification (including transesterification)
catalyst.

A binder catalyst content at least equal to

0.5%, advantageously to 1% and preferably to 2% should
be ensured. It is preferable for the content not to

20 exceed 5%, advantageously 3%, preferably 2% by mass. As
most catalysts are based on elements of metallic
nature, it may be more practical to express this
characteristic in terms of atomic equivalents. In this
case, it is expressed that a content at least equal to

25 0.003 equivalent per kg mass (of binder),
advantageously 0.005, preferably 0.01 equivalent,
should be achieved, and it is preferable for the

content not to exceed, on a mass basis, 0.3 equivalent,



mer capt opr opi oni ¢ aci d, dodecyl and |auryl mercaptan may be used to
adj ust the nol ecul ar weight. The pol yneri zation is carried out in
solution, using a solvent in which the nononers are sol uble, such as
15 tol uene, xylene, butyl acetate and propyl ene gl ycol met hyl et her
acetate, inter alia. Once the pol yneyi zation is conplete, the
reaction mxture is evapor at ed, under vacuum in order to renove the
organi ¢ sol ventaévahtagecciwer0 .thegudiviadepal, ypeefefllely 20.1 resi dua
content of solvents or volatile conpounds shoul d be | ess than 0.5%
Adni ttedly, wheequirealgmir ert dtoedaser \bifcbinderpol yners are used in
accordance with the conditions descri bed above, satisfactory
crosslinking with a 25 Trepsiterdficettianncagalystyavateh faiice it nasked
according to the present invention is obtained with the desired matt
effect, but thelPageHmteRLindpans eatalystsy Badingi pRef fPEeEsnallf uses

subj ected to bad weat her. . L 26
Thus, it is®preP@tPedt FRREEPHWIEG FRAZRELERISELCS: sat urated pol yest er

syst ens. The .aci d .nunber _whi.ch the pol yner of the
present invention has naKé§‘ﬂfmbg§§PﬁPguP6 r&det the 5 carboxyl groups

with aliphatic, aromatic and/or, .beta- hydr oxyal kyl am de pol yepoxi des,
and doubl e-crosslinking a sqlslagh&gvgﬁttggﬁg}d{.sh cY,rystYafﬂne PorAvg. has been

ment i oned previously, tr“is regards the low liposolubility, it should

be mentioned that these preferred catalysts are only

10 sparingly soluble or are insoluble in the media
(chlorobenzene + octanol) of the octanol test (see
below) .

In general, in order to satisfy these
conditions, it is preferable to choose inorganic salts

15 [having a catalytic activity] and/or organic salts
(including salts derived from hydrocarbons, such
as, for example, those corresponding to the "anion"
CH,CH,-, although they are not the most advantageous),
such as sulphonate, carboxylate, acetylacetonate,

20 phosphate, phosphonate or phosphinate, which have few
methylene or methyl units, advantageously on average
not more than 3 per anion (for example the malonic
dianion ["OOC-CH,-COO"] has 1/2 methylene per anion),
preferably not more than 2, more preferably not more

25 than 1, and even zero.

As regards the solid form, it is preferable
for the melting point to be above that of the mixture,

particularly by extrusion.



esterification catalysts may be found in the final 10 polyester and may
act as matt-effect agent. In order to | nprove the reproducibility of
this effect and to all ow t he pol yacrylic di- or polyal cohols to
benefi t therefrom it is preferable, so as to have a good matt
effect, to verify the presence of and, if ogecessary, to 15 add an
esterification (including transesterification) cat al yst.

A binder catalyst contentaaéndegisd @Hdlydtd which @i%% padvastdgepysly to
1% and preferably to 2% shoul d be ensured. It is preferable for the

content not to gd6d resukes, SMenaihvardlagdali ey ma%e pfeténabrysa% by nass.
As nost catal ysts are based on elenents of netallic nature, it
may be nore prastibabstpyenpakes etalate, haldlder andeinspactiouiarns of
atom c equivalents. In this case, it is expressed that a content at

| east equal to chiorigeolBhieiniaks@mhayserthe) adwentege bEndéving a so-
advant ageousl y 0. 005, preferably 0.01 equival ent, shoul d be achi eved,
and it is pPefefFabledfsrrupeured suxfaftiednt not to exceed, on a mass basis,
0. 3 equi val ent, ) ) 27

advant ageously 0.2 equi valBht, CPrEreiapBicd promoteseihipyBpEht ©pEECkg nass

f bind : . Th terificati tal ysts_which_gi th
bast matt ef tcP<Kr B R ETSRRSThAh RGUARAS [ ORS: 4B yhe BTRORFECEPiihe

fol I ow ng Chara%ke££8t£8§éer paint, in partibd%a&ogukkggsgkgb££g£¥ing
before the final extrusion or during the preceding
10 operations, in particular in the polyols after the
condensation.

The use of these polybls containing at least
one of the above catalysts is particularly favourable
for carrying out the present invention (in order to

15 calculate the concentrations, the above data may be
used for the binder, given that the polyol represents
80% of the binder). Polyols which act as vector product
for the catalyst may also be used, thus facilitating
its packaging in the final mixture. In this case, the

20 concentration by mass is higher than the values given
in the above binder and may reach 25 or even 50%.

The binder of the present invention makes it
possible to obtain matt (low gloss), smooth,
structured, textured paints and other effects such as

25 the shot-blasted effect, using the additives, fillers,
pigments and manufacturing processes known to those
familiar with the manufacture of powder coatings. The

presence of (matt-effect) waxes in the coating



- 'a solid, advantageously crystalline form As regards the
| ow |i posolubility, it should be nmentioned that these preferred
catal ysts are only 10 sparingly soluble or are insoluble in the nedia
(echl orobenzene + octanol) of the octanol test (see bel ow) .

In general, in order to satisfy these 29 conditions, it is preferable to
choose inorganic salts 15 [ having a catalytic activity] and/or organic
salts (i nebmﬂbsgtsahtxﬁald@éIﬂ@%ééﬁ@l@@oo%\b%%, tBHCRatt as, for
exanpl e, those corresponding to the "ani on” CH3CH2-, al t hough they
are not the noseffideantibgeotisis promotsdiatheaForlaphionabe, carboxyl ate,
acetyl acetonate, 20 phosphat e, phosphonate or phosphi nate, which have
few met hyiéneooratetrsy| whirt shadveageroisle on agetage uses not
nore than 3 per anion (for exanple the mal onic di ani on

[[ err] OOC- CH er PE- DOORT - hatver 2theetdhdvene gp@erapnoskilled inptkéesnbl y not
nore than 2, nore preferably not nore 25 than 1, and even zero.

As regards Bhe yb@fdch@@ﬁ? Vhethemrast gyodbite use thege vaseael ting point to

be above that of the m xture, partlcularl§§by ext rusi on.

28 Among Tlh%s%a"(aéf%t yhjhc Rrgi FBopRr PREUFEr | §8Y be  good
results, nention shoul f tinll salts such as, pyruvate,
oxal at e, halldecgﬂﬁe?n té%i%%i ylene oxjdssjengwatenaafesd Havad t he

advant age of glv' gortlgh ranging from 0 to 5% relative to the binder

(by mass) .

10 They may also be chosen from mixtures of
polyethylene oxides of the above type and fluoro-,
advantageously perfluoro-hydrocarbons and, in
particular, tetrafluoroethene polymers (PTFE). In the
case of fluorohydrocarbons, it is preferable not to

15 substantially exceed 1%. They are generally used at a
content of greater than 0.1% relative to the binder.

The fillers and pigments together may reach
2/3 of the mass of the binder.
In the formulation of paints, the appropriate

20 pigments which make it possible to obtain the desired
colour should be present, it being possible for these
pigments to range between 1 and about 50% by weight of
the total of the powder paint. Fillers may thus be used
in the formulation in amounts of between 5 and 40%.

25 Among the pigments, special mention should be
made of titanium dioxide, since this pigment may have a
neutral role or may promote the matt appearance,

depending on the pretreatment chosen. It was seen that



5-called structured surface). Thi s catal yst which pronotes

the matt effect may be introduced at various steps in the preparation
of the powder paint, in particular during the blending before the
final extrusion or during the preceding 10 operations, in particular in
t he polyols after the condensation. 3 The use of these
pol yol s containing at | east one of the above catalysts is

particularly faveuaabl@ oxidesfWii@RMattdGindddrgohe Bresentai pygation (in
order to 15 cal cul ate the concentrations, the above data nay be

used for the bi pdegibliyvebuhiwi) theefmiam siepidieantly incr88%edfthde

bi nder). Polyols which act as vector product for the catal yst may

al so be used, thastfeafféctatting one havirgy paek agistgpronphecédnat fectkt ure.
In this case, the 20 concentration by mass is higher than the val ues

gi ven i n bhéngbbhat bfadérunder mthe meash TisadragyB8h680%how sold

The bi nder of the present invention makes it possible to obtain natt
(1 ow gl oss) 2 snBERY the name khedeRL&%xt ured paints and other effects
such as 25 t he shot-blasted, effect, using the additives, fillers,

pi gments and nanuf act uri n§* PROLER TR TEatRdswith zirganiv®r with the

manuf acture of powder. coatjngs. The resence of ( t-effect) waxes in
the coating gx¥ge have ilgtle 1nfluencé)on.%%e mat§9g?%eCt'conposition

makes 1t possible to i mprRvethg Mifteq 1n TefGhe RYh HRLS BLETPYES the
modify the satin or matt nature by acting on the
10 titanium dioxide used.

The paint or the varnishes according to the
present invention may contain the various types of
additives, which are known per se, such as degassing
agents, levelling agents, antioxidants and UV absorbers

15 (anti-UV agents). They may also contain the various
matt-effect adjuvants known to improve this effect.

Thus, as recommended degassing agents,
mention may be made of benzoin, present in particular
in an amount of between 0.5 and 3%, which makes it

20 possible to release the volatile compounds from the
film during hardening and to prevent defects such as
the formation of craters or pits.

The spreading additives recommended are
acrylic polymers, fluoro polymers or polymeric

25 siloxanes, in amounts of between 0:5 and 5% added
directly as a "master batch”" into suitable polymers or

absorbed onto silica.

In order to improve the exterior strength and



m'crocraters, which should be avoided in certain uses of paint. Gven

t he above, a person skilled in the art 5 wll choose whether or not to
use these waxes. These waxes, which are known per se, nay
be chosen from pol yet hyl ene oxi des, and are added in a

proportion ranging fromO to 5% relative t3g the binder (by mass). 10
They nmay al so be chosen from m xtures of pol yet hyl ene oxi des of the
above type and ftheoresistance advevdnfiooisd Yorpald hagEeningr 9sapbens and, in
particul ar, tetrafl uoroethene polynmers (PTFE). In the ~ case of

f 1 uor ohydrocar boish direstpgaseimpeetimt, tix ikS reconbehdeti abl ydaxeeed 1%
They are generally used at a content of greater than 0.1%relative to
t he bi nder. the formulatighe $V+akserkimy mioypestisivngethdryomy reach

2/ 3 of the mass of  the binder. . In the formul ati on of

pai nts, the appPBpiP&Eidandd opi grerREingix endles isecpodseirtl svpe, obfain t he
desired colour_should be present, it being possible for these

pi gnent s t 0°r an§EShBPRBRHLE BYRE Mo rli0uiasy wdhgisphdtes . Thet paidotal of

the powder paint. . Fillers may thus be used in the formulation in
anount s of betm@gﬂlglgﬁﬁ HRy,Le resent in the Lormwlpkdopi ghedls, special

mention shoul d he e of ti I U | ,OXI singe this pi nt may
have a neu Irng}mFo?gB%?t‘ﬁ%?n p(#%nggt Ye orﬁiftpeaﬁ’ﬁégizaﬁée? ngfedependi ng

gg the pretreatnment choseg, é%d&@suéﬁgﬁhﬁﬂﬁkhe hardening

(crosslinking) temperature, catalysts for formation of
10 urethane, such as DBTDL (dibutyltin dilaurate) may be
added to the formulation, directly into the premix or
as a master batch.
The matt powder paints which form the subject
of the present invention may advantageously be
15 manufactured by melt-blending the compounds of the
formulation. Firstly, they are preblended in a blender
and are then melted, they are homogenized and are
dispersed in an extruder which has one or more screws.
It is desirable for the mixing, blending and
20 extrusion temperature to be at most equal to about
130°C, advantageously to about 110°C, preferably to
100°C (3 significant figures). It is desirable for the
extrusion temperature to be at least equal to about
60°C, advantageously to about 70°C, preferably around
25 80 - 90°C. The extruded material obtained is left to
cool and is passed through a mill until a paint having
the desired particle size is obtained (in general d,, is

at most equal to about 200 micrometres, advantageously



ti'tani um oxi des whi ch have undergone a silica (and possi bl y al um na)

treatnment significantly increased the matt effect, the one having the
nost pronounced effect bei ng that sold under the nanme Titafran RL68
(now sol d 5 under the name rhodo RL68). Ti tani um

di oxi des treated with zirconium oxi d@ have little influence on the

matt effect.

A person skilled in the art can thus easily

nmodi fy the satin00r mimkbmaatese(bysbpiifigranit tfgurk@) ahit api wh diegxkde

used.

The paint or the varnishes according to the

present inventi equadytooabaun 2heniarometsrdsy,pesivaihtageousagdaboues, which
are known per se, such as degassing agents, levelling agents, .
anti oxi dants an@0Uyigbsvebees) iB ordemttio Wprdgerittsko Feeplnayppbsbscont ai n

t he vari ous

matt-effect adjuvants known to inprove this effect.

Thus, as reconmEH@Bd28e§hssi ngahgeiniun or othemeildeysaygbesaade of
benzoin, present _in particular in an anount of between 0.5 and 3%
whi ch makes it P28StpEs8¥hVeC€o rel ease the vol atile conpounds from the
filmduring hardening andTﬁg preve t defect uch as the formation of

craters or pits.

atier Eﬁ?%hdﬁﬁ%F§ﬂ§P@ﬂ§ésaPQCBHﬁended are

acrylic polyner fluor ol yner Iy I ric sil oxanes, in anmounts
of between 0.5 gﬁacgéo %g%lg%l 18 ée%ﬁ%ﬁt%ﬁ&’_se ge%aﬁﬂ‘épgbatch" into
sui tabl e p0|ynE5%o?&hiome%¥223@%92%$ﬂﬁé)é%lfég%yanate I'n order

to inprove the exterior s

10

15

20

25

stoichiometrically required to react with all of the
free hydroxyls is generally chosen, with a tolerance of
20%, advantageously of 10%, preferably of 5%. As it is
preferable to have an excess of isocyanate, slightly
offset ranges are preferred. In other words, the amount
of isocyanate to be added is advantageously at least
equal to about 90% and at most equal to about 120% of
the stoichiometric amount; preferably, it is at least
equal to 95% and at most egual to about 110% of the
stoichiometric amount; the most common and thus the
most desirable range is at least equal to 100% (3
significant figures) and at most equal to 105% of the
stoichiometric amount. When systems having a high
proportion of free acid (for example at least 2/3 of
the masked isocyanate functions, see above) are used,
it may be envisaged to increase the ratio between
isocyanate and hydroxyl function from 10 to 30 points
(%) approximately relative to the above values.

The powder obtained may be applied with an

electrostatic gun or by a fluid bed. The preferred



31 the resistance to overfiring or to hardening in ovens wth

direct gas injection, it is recomended to add to the formul ations
UV- absor bi ng conposi ti ons and/ or antioxidants of the primary and/or
secondary type, of 5 the phenolic type or alkyl/aryl phosphites. The
sai d additives may be present in thgifornulation in an anount
of between 0.5 and 2% of the paint as a whol e. In order to

reduce the hardepbhijcation qfriisslgrdgent) ineepeiahune, teat atyst Sed or

formati on of 10 uret hane, such as DBTDL (dibutyltin dilaurate) my be
added to the foewtlatthntheliCenidardhatrget kadpCerbraeeffect as a nmaster

bat ch. The matt powder paints which formthe subject

of the present £heehréoraiy quivan dyedudicriba (t5iboehedtriayed by

nel t- bl ending the conpounds of the fornulation. Firstly, they are
prebl ended in a bl ender The syhifrate onde whichdthehegint eifionpgeni zed and
are dispersed, in an extruder which_has gone or nore screws.

It is desirabl e?PRtiete TG 1G, Sifedndtnglamdnisn, may: pugRay: Refes ature to
be at nost equal to a{o O[ err.].C, advantageously. to about

110[err] C, prefRFeH % before 1%'6"[ C€§19PgnPFF€a‘F‘|PP iedreshe 1t is

desirabl e for the ext rature to be at |eas ual to about

88% err} g _?_ﬁvan?ageousﬁ/ I? dt7g)f1§(raref‘€ lfj’r"ef"ﬁrﬁg?? ?’6u11t'|%l mggiteso -
err e i

passed through a m untla[e{a paeg%&]ﬁg\%g\r? of B Ew%.%n %%lar‘ré (fﬂ?cl e size

i's obtained (i nggsanedalg (gﬂﬁﬁﬂeﬂﬁér or no&l ﬂQSEySHHﬁllé 5@5&§sé§¥)

m cr onmet res, advant ageous Yy
10 generally for 10 to 30 minutes at a temperature ranging

from 180°C to 220°C.

Bearing in mind the preceding text, a person
skilled in the art will adapt the firing by recalling
that increasing the firing temperature makes it

15 possible to decrease the firing time, and vice versa.

The present invention will be better
understood with the aid of the illustrative examples
which follow, in which the various exterior/interior
matt paint systems are compared, in order to indicate

20 the favourable points of the system proposed.



32 100 mcronetres (2 significant figures) and d[err] at |east

equal to about 20 m cronetres, advantageously about 50 m cronetres)
in order to apply it to metal supports such as steel, alum nium or

ot her alloys, glass, 5 plastic or wood. The rati o between
t he polyol (s) and the i socyanat e(s) 3igs defined by the debl ocking

stoi chionetry. The anount of isocyanate stoichionetrically required
to react with aOCTANOLhPESTO- défiwitdeshioxyls is generally chosen, with a

t ol erance of 20% advantageously of 10% preferably of 5% As it is

preferable to haye.an excess of isocyanate, slightly of f set ranges
are preferred. Infésﬁg?éﬁﬁﬁds?b{he anDUn%%ls 18 g%ei§8¥§35ate to be added

is advantageouslydgﬁ%%gg§%%?95 equaltkglggggargog%?§%+§ﬁ gﬁgt equal to

about 120% of e's chi onetri c anoun pre is at |east

equal to 95% and ual to abou %.0 I,ehionmetric

aﬂnunt; t he nDsttgﬁﬁgg%E%ﬁ% t hus the %a%%@#%ség%ggi?gb?%e?%%g§5#8 at | east

equal to 100% (3 20 significant figyses)adlfeatsMpigequal to 105% of

t he stoi chionetric anmount. Wen systéens having a %igh

proportion of free acid (for exanple atmh@fshaRida®ly rounaddegpsked

i socyanate functions, see above) are used, it may be envisaged to

increase the ratio between 25 isocyd@isbeaasd Bydsogyimdspction from 10

to 30 points (% approximately relative to the above val ues.
monoalcohol (the primary

alcohol is generally octanol)

5 shelf life : in order to ensure a good
shelf life, it is preferable to
choose masked isocyanate
functions whose octanol test
shows a "liberation" at 80°C,
advantageously at 90°C, which

is at most equal to 90%.

reaction progress : the reaction is considered to
be complete if it proceeds to
more than 90%.
PROCEDURE
About 5 mmol of protected masked NCO
equivalent to be evaluated are loaded into a Schott-
10 type tube with magnetic stirring.
2.5 to 3 ml of 1,2-dichlorobenzene (solvent)
and the equivalent of l-octanol (5 mmol, i.e. 0.61 g,
optionally with the catalyst to be tested with the

masking group) are added.



The powder obtained may be applied with an
fluid bed. The preferred

application of the present invention is that carried
Cor ona- charge and Corona- ef f ect
(triboelectric).
applied, mainly steel

el ectrostatic gun or by a
33

out with the

el ectrostatic gun or by friction
The substysate onto which the paint is 5
or alum nium my or may not be pr eheat ed
before the application. Orhe apattesh mé®ium is tPRMeroughtekbednhand
hardened in an oven for 10 m nutes to 2 hours at a tenperature of
bet ween 140 and t23®[ ¢emp€rature. depeidli tigerorhedteicheforos hottt bhesyssemi s
catal ysed, 10 generally for 10 to 30 minutes at a tenperature ranging
from 180[ err] C ttemp2@ptureC. so as to deblock tBeariisogyamatiendunktipnecedi ng
text, a person skilled in the art wll adapt the firing by recalling
t hat i ncreasi ngane thusi pgkeerhenareact HekePriqe the peasitboa &6 decrease
the firing time, and vice versa, ) The present invention wl|
be better CORNBeLECooBPRI BALYPRE o 7 TAMAYRS Y Gdstddilas 1eranpres

whi ch follow, in which tge vari ous exterior/intgiior matt pai nt
systems are conpACEH™ RRAFREr Teel fel thraralyred fye MRy oS5l e points of
34

the SySte”‘prOp%%%%trum and infrared.

From these data,

the percentage of masked

isocyanate function condensed with the l-octanol is

10 evaluated.

- PRODUCTS USED

The products used in the examples below are

often denoted by their trade name. These products are

described in technical sheets whose references will be

15 found in the following table:

Trade name | Marketed Type of Technical Date
by chemical sheet pub-
product reference lished
PT810 Ciba glycidyl 37236/£F
Geigy isocyanurate 750.313:15
BYK-360 P Byk polyacrylate SM 18 June
Chemie adsorbed onto 1993
GmbH silica
Cerafluor Byk Cera |micronized XM 961 Septem-
20 961 polyethylene ber 1995
wax




OCTANOL TEST -
| owest
t enperature

definitions
"debl ocki ng")

beration"” (or

this is the

tenperature at which the

maski ng agent of the masked

I socyanate is 9/10

rounded- up)

(rmat hermatical ly
3@& spl aced by a primary

nonoal cohol (the primary al cohol is generally
oct anol ) 5 Shel T_TITe 1N Ordern to ensure ood
shelf life, it |s55FEf BI%DIjeMeheted | Type of Technical | rdse|masked
| socyanat e b chdatiRGh i offs whase, oct angl i est
shows a "liberafion" at 80[err]8: (%u
advant ageously gt 90[err] C| which product reference 1idnegall nost
equal to 90% reactijon progregs : thg reaction i considg¢red to
be conplete if eeds go ore _fham 90%
PROCEDURE dr B3965F ASSER 5 mp™of protectled masked N:OAPrlP
equi val ent to be eval uated [geeqy,0aded into a Schatt- 10  typedgybe{wi th
magnetic stirripg. 215 to 3 nm off 1,2-dichl ofobenzen
(sol vent) anggéne eqUivarent of I-octanol (o nmot, 1.¢e| 0.6l gm
optional |y with|%hé&%2atal ydCPd be tetEacffat t He Best. Noms|Hewem®eslp) are
added. Geigy agent 93118 1993
Primid XL EMS hydroxyalkyl- 7.2.1
552 amide
hardener
5 accelerator |Ciba 38037/F January
DT 3126 Geigy 900.110/20 1990
Reafree 3300 |Resisa saturated 3300/950119 | January
hydroxylated 1996
polyester
Reafree 7000 |Resisa saturated 70007960725 July
hydroxylated 1996
polyester’
Reafree 4001 |Resisa saturated 4001/960329 March
carboxylated 1996
polyester
10 Reafree 4401 |[Resisa saturated 107370/ February
carboxylated 960221 1996
polyester




35 The reaction nediumis then brought to the t est

tenperature. It is then heated for 6 h at the test tenperature, so as
to debl ock the isocyanate functions and thus nmake themreactive. Once
the reaction is 5 conplete, the solvent is renoved by distillation
under vacuum and the residue is analyysed by NVR, nass spectrum
and infrared. From t hese data, the percentage of masked
i socyanate funcfron condensled wi th the L-ocranot |5 10 Uated:
PRODUCTS USED | Trade name | Maxieted,hhqudveeukd iln Tteﬁ‘éne&%\]rrp ePHE o are
often denoted by their trade nane. esg pr.odycty are, Hescri bed in
techni cal sheetp whose refgrences w %m? ng oun& FRCt he deFbmAmg
t abl e: Tfade nane Narketed prgdﬁgt Techpicad Daleq
by chem ca sheqt pup-
pr oduct r ef ed, PT810 C ba yCIdI
37236/ f HeE2€e o340 g&F%ﬁF sa5utared at e 7862434 1b Mardh by 360
P  Byk ppl yacryl ate SM 18 boxy 184 930309 93Chgm e
adsor bed onto 1993 carboxy éﬁ%H Si |ca
Cer af | uor Byk| Cera m crdnized poXieS6dr $eptem 20 | 961
pol yet hyl ene Her 1995 wax

Reafree 8180 |Resisa saturated 8180/960521 |May 1996

carboxylated
polyester

"The batch used for Examples g and f of this
hydroxylated polyester contained an appreciable
5 proportion of residual esterification catalyst
Definitions of abbreviations and margins of uncertainty
IPDT = IPDI (isophorone diisocyanate) trimer
HDT = HDI (hexamethylene diisocyanate) trimer
MPHB indicates that the blocking is performed with
10 methyl para—hydrexybenzoate
PHBA indicates that the blocking is performed with
para-hydroxybenzoic acid
The glosses are measured with an uncertainty of 5%
(absolute)
15 Examples A to E and G are comparative.
EXAMPLE A
Two white pigmented weatherproof powder paint
formulations using polyesters of different reactivity
and of different ratio with TGIC were obtained as

20 follows:



36 Trade nane Marketed Type of Techni cal Dat e
by chem cal sheet pub- .
pr oduct ref erence | i shed DT 3329-1 Ci ba wax
Apri | Gei gy 1994
XB 4957 G ba matt - ef f ect Begt. No. Novenber
CGei gy agent 93118 1993 Primd XL ENVS
hydr oxyal kyl - 7. 2. L 552 e
har dener 5 |accel erator | CT¥ade name Powder 3BORFET
January DT 3126 Gei gy .. 900. 110/ 20 1990
Reafree 3300 Resi sa sat urlat ed 3300/C,P5EPEI L1PRNu&POS1IELION
hydr oxyl at ed 1996 pollyest er
Reafree 7000 Rekisa sat urfat ed 7000/ 968251  guly No. 2
hydr oxyl at ed 1006
pol yester* corRaafthrRet4J01 Resi sa spt upaked by mas4003£868329
Mar ch car boxyl at ed 1996
pol yest er 10 RealTee 44UL Restsa Sarurated 1073707
February 90/10 Reafree 400%ay hoxypKA&t&d 960221 1996
pol yester carboxylated
polyester
5 96/4 Reafree 4401 - 576.0
carboxylated
polyester
Triglycidyl |Araldite PT810 60.0 24.0
isocyanurate (Ciba)
10 Benzoin 3.0 3.0
Spreading Byk 360P from 9.0 9.0
agent Byk-Chemie
Titanium RL 60 from 300.0 300.0
dioxide Rhdne Poulenc
15 The components of each of the paints are

20

blended in a blender and then homogenized separately

and by melting in a single-screw extruder of the Bliss

PCS-30 type,

at a temperature between 80 and 120°C. The

extruded material is left to cool and it is flaked on

cooling rollers,

ground and classified according to the

desired shape. Once the two paints have been obtained,



37 Trade nane Marketed Type of Techni cal Dat e

by chem cal sheet pub-

pr oduct ref erence | i shed Reafree 8580 Resisa saturated
107240/ Mar ch car boxyl at ed 930309

1993 pol yesteng Reafree 8180 Resi sa
saturat ed 8180/ 960521 May 1996 car boxyl at ed
pol yest er the¥y Thee blal elides e/ I ain Exariphespgedndlendbrt hosce the

hydr oxyl at ed pol yester contai ned an appreci abl e

esterification
uncertainty
HDI

bl ocking is perforned with

i ndi cat es t hat
acid The
(absol ut e) 515
EXAMPLE A

10

15

20

5 proportion of residual
banapgsization Hxed ibedn arsrmifedabltevicati pasuaningmar gi ns of
| PDT = I PDI (isophorone diisocyanate) trimner HDT =

(hexamet hy| pawdedri sbcylamarisyture nisy appliedvelBctndstatiésathmtte he

10  nethyl para-hydroxybenzoate PHBA
sheeb| oekahgriniyerdlatasd Wihely are hapdenedlyfenxidetoic
| osses are neasured with an uncertainty of 5%

> minutes apaffhiGs tRe ¢empgratarsr efcbhpasrapsirate.

T whi i.gnent ed weat her proof powder pai nt
Once the hargghlng E;J)ﬁ%en carrie% out? the gloss P

(matt effect) of the samples applied is observed. The
results and the properties are summarized in Table 1.
The problem of the said system is that it requires the
manufacture of two paints and the mixing of ground
powders (dry-blend). This system has the drawback of
poor reproducibility and small variations lead to
variations in the degree of gloss.

EXAMPLE B

White pigmented weatherproof Primid-based

paint. Dry-blend system, mixing of paints 1 and 2 as in

Example A.
Trade name Powder Powder
composition composition
No. 1 No. 2
Constituents Parts by mass (grams)
95/5 Reafree 8580 570.0 -
Carboxylated
polyester
89/11 Reafree 8180 - 540.0
Carboxylated
polyester




formul ati ons using polyesters of different reactivity and of
different ratio with TG C were obtained as 20 fol | ows:

38 Trade nane Powder Powder
conposition conposition No. 1
No. 2 Constituents 4oParts by mass (grans)
90/ 10 Reaf ree 4001 540.0 _ car boxyl at ed
pol yest er 5 967 4 Reairee 440[ 576.0
car boxyl at ed pol yester | Traderpageyc| dyl Poﬂﬁi%ﬂ dite PT8H®¥der  6p. 0
24.0 | soclyanur at e C ba) 10 Ben
3.0 3.0 Spr eadi ng Byk 363P%§’{“p°51“°n g qrposition | g g
agent Byk- Chem e Ti tani um M. 60 frgm pyno. 800.0
300.0 di oixi de Rhone Poul enc The conponents of
each of the pai|hts ar. bl ended 1n a feng) and then honogenri zep
separatel y &%rhsg"l%?eﬁ%ﬁti ng in a singlk-sc QW% Y fa&f oFF at“% Busk
PCS- 30 type, atfa—tenperattrebetweer—-80—apa—120fer+-c—tHhe ex+ uded
material is |efftHydroewol and|iBrimgdfXIa&s@ pn 30.0 60.0
alkylamide (EMS-Chemie)
crosslinking
agent
5 Benzoin 2.0 2.0
Spreading Byk 360-P 6.0 6.0
agent
Titanium RL 60 from 390.0 390.0
dioxide Rhéne Poulenc
10 Has the same drawbacks as A.
EXAMPLE C
White pigmented weatherproof TGIC-based
paint. Use of a highly acidic matt-effect agent.
Trade name Powder composition
Constituents Parts by mass
(grams)
15 96/4 Reafree 4401 540.0
carboxylated
polyester
Triglycidyl Araldite PT810 91.0
isocyanurate (Ciba)




20 cooling ro
shape.
39

They are harden
of the substrat
(matt effect) o
properties are

Il ers,

ed for 12 to 5

ground and cl assified according to the
Once the two paints have been obtai ned,

they are blended 1/1 in a high-speed bl ender.
henogeni zati on has been carried out,
m xture is applied electrostatically to

the resultin
41 Ste
15 mnutes at 2

Once the

g
el

00[err] C,

powder of the
or alum nium pl at es.
t he tenperature

-

the sanpl es ap
sumerized in T3l

oTce Th§

naruenlng nas De
bl i edTF3d 8@y ed.
hl e 1] Th

mcarried out, The

TRewder ComP%§{ﬂ%Q? a

desired

| oss
d the

is that it requlcesstirtient® manuf acture of two pai ntsay¥dbi/heads xi ng of
gr ound powders (dry-blend}. This system has |t he drawback of
poor reproducibflity and small yariations lead to vi@rieasl ons in|the
degree of gl oss EXANPLE 15 White pignented
weat her proof Pr| gde based pai nt xgDayspl end qystem nixigng of paints 1
and 2 as in Exanpl e A Trade nane Powder
Powder agent conposijti on conposition
No. 1 Np. 2 Constituents Parts by mass
(grans) DALR Reqf ree 8580 570.0 2.0 20
Car boxyl at ed = ZOITyester |
Spreading agent Byk 360-P 6.0
5 Titanium RL 60 from Rhdne 328.0
dioxide Poulenc
Accelerator DT 3126 6.0
The paint has an excellent matt appearance
and low gloss at 60°C and 85°C, but the mechanical
10 properties are entirely unsatisfactory.
EXAMPLE D
White pigmented weatherproof paint based on
TGIC (triglycidyl isocyanurate). Use of a matt-effect
wax.
Trade name Powder
composition
Parts by mass
(grams)
15 Constituents D
96/4 carboxylated Reafree 4401 583.0
polyester




89/ 11 Reafree 8180 - 540.0 Car boxyl at ed

pol yest er 40
Trade nane Powder Powder
conposition conposition No. 1
No. 2 Constituents 42 Parts by nass (grams)
Hydr oxy- Primd XL-552 30.0 - 60.0 al kyl am de
( EMS- Chemi e) crossl 1 nking agent 5 BENZoi N
2.0 20 Spreadjng Trade pgRe 360-p Powder(
6.0 agen| Ti tani um RL 60 from 390..Q
390.0 di pxi de Rhone| Poul enc 10 e go%éo?he same
drawbacks as A. - EXAVPLCETC i Wt prymented
weat her proof TG EEigdyeddyl pai phraldd&eoPT@ oni(§APY) aci di ¢ 4faldt - ef f et
agent . isocyanurate Trade nane Powder conposi tion
Constituents Parts by naps
(grams)

Matt-effect wax DT 3329-1 52.0

Benzoin 2.0

5 Spreading agent Byk 360-P 6.0
Titanium dioxide RL 60 from Rhéne 313.0
Poulenc
Accelerator DT 3126 6.0

The matt appearance obtained is
unsatisfactory, although the other properties are
10 correct.
EXAMPLE E
White pigmented weatherproof polyurethane
paint based on a prepolymer of isophorone diisocyanate

masked with e-caprolactam, for use on exteriors.

Trade name Powder composition
15 Constituents Parts by mass {grams)
Hydroxylated Reafree 3300 448.2

polyester,

OH = 40-50




15 96/ 4
car boxyl at ed
91.0

41
Constituents
(grans)
agent B
Spr eadi ng agent
RL 60 from Rhon
Accel erat or
pai nt has an ex
85[err]C, but t
EXAMPLE D

TA C (triglycid

10

15

| socyanur at e

Reafree 4401
pol yest er Tri gl yci dyl
(G ba)
Trade nane Powder conposition
dBarts by nmass

540.0

Aral dite PT810

Matt - ef f ect XB 4957 53.0

ENZOI N <. U,
Byk 360-P Trade name g |g PowdsT comgasafiein

P —328-—0f—————dioxide Roul ent
Caproladbdm3126 Vestagon BF-1536.[0 129.8 The
cel l ent matt appeprance and [l ow gl oss at 60[err] C and
neagkehd®Péal 10 prisperiiks arg entirely unsatisfaclory.

c Wi t el pi gnment ed weat hgr proof pai nt based on
| PE PRy SRur ate) . | Use of a matt - ef|f ect

Micronized wax Cerafluor 961 20.0

from Byk-Cera
Benzoin 3.0
Spreading agent Byk 360-P from 9.0
Byk-Chemie
Titanium dioxide RL 60 from Rhéne 290.0
Poulenc
Baryta 100.0

The mechanical properties are acceptable but
the matt effect remains poor.
EXAMPLE F

Matt polyurethane white powder paint for use
on exteriors.

According to that indicated in the present
invention, the use of a special polyester with the
isocyanate prepolymer indicated makes it possible to
obtain matt systems which have good mechanical

properties and exterior strength.



wax. Trade nane Powder
conposition Parts by
mass (grams) 15
Constituents D 96/ 4
car boxyl at ed Reafree 4401 44583.0 pol yest er
42 Trade nane Powder
conposition T glryctayl Araldite FI810 (T ba) . 4410
i socyanur at e Matt - ef f ect|{ waxTrade name py 3Bowfer composition |55 g
Benzoin 2.0 o gpr eadi ng| agent
Byk 360-P 6.0 Ti t ani um di o¥i de RL 60 from Rnhone
313.0 ) Poutenc Acceterator
DT 3126 Constitgepts The |Rartsabpeeassnderamtlal ned
I S unsatipgfactory although the other properties are 10 correct.
Hydroxylated Reafree 7000 502.0
polyester,
OH : 40-50
5 Methyl para- Methyl para- 76.0
hydroxybenzoate- hydroxybenzoate-
masked HDI masked Tolonate®
"trimeric" HDT
prepolymer
10 Micronized wax Cerefluor (Byk 20.0
961)
Benzoin 3.0
Levelling agent Byk 360-P 9.0
Titanium dioxide RL 60 from Rhéne 2%0.0
Poulenc
Baryta 100.0
15 The mechanical properties are exceptional
(but this does not emerge in the test since the
conditions do not make it possible to demonstrate them,
the maximum being achieved everywhere) and the matt
effect is good.
20 EXAMPLE G

Cross-example in which the ester of Example F

is used with the isocyanate of Example E.



EXAMPLE E VWit e pignented weat her proof pol yuret hane

pai nt based on a prepol yner of isophorone diisocyanate masked with
[err]-caprolactam for use on exteriors.
Trade nane Powder conposition 15 Constituents
Parts by mass (grans) Hydr oxyl at egig Reaf ree 3300
448. 2 pol yester, OH = 40-50
43 TradeTrane PgqWder—CONpOST tTon
Capr ol act am Vest agon BF-1p30 Trade namejpg g Powder ggmResiyipp)
from Hul s pr epol yner M croni zed wax CBrafHuor 961
20.0 from Byk-Cera § BenZdi n
3.0 Spr earch ng—agent ylr( 36— —From 96
Byk- Cheni e Com$ttizmienhs di ox| de RL 60 from Riofeerts by mass 200ars)
Poul enc aryta 100.0
The nmechani cal pgeResLii1asedr e apcepiallecbpiop 10| the majjg ef fect repains
poor .
polyester,
OH : 40-50
5 Caprolactam- Vestagon BF-1530 129.8
masked IPDI from Hiils
prepolymer
Micronized wax Cerafluor 961 20.0
from Byk-Cera
Benzoin 3.0
10 Spreading agent Byk 360-P from 9.0
Byk-Chemie
Titanium RL 60 from Rhéne 290.0
dioxide Poulenc
Baryta 100.0




EXAMPLE F
on exteriors.
15 i nventi on,

Matt pol yuret hane white powder paint for use
I ndi cated in the present

According to that

t he use of a speci al

prepol yner indicated makes it possible to

have good mechani cal o Prpperfirey ang exyeripr grrengtrir
44 m o 1% Tr ade nanme Powder |conpos t§ 0
No. 1 Const@tuedt$sS | o [ m | o | i gPargs by masp~(g
Hydr oxyl at ed <Reafr e 7pO0 | © | & |~ 562.0S | S | pol yesier
OH : 40-50 5 Ef\‘/latggl par p- /et hyl plr a- 974,
hydr oxybenzoat e- hydroXybenzpat e masked| HDI np&ke
Tol onat e[ err] Ttei gy g HOT prepof yire
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Titani um di oxide RL 60 from Rhone 290.0

Poul enc Bar yt a 100. 0 15
The nechani cal properties are exceptional (but this does not energe
in the test since the conditions do not make it possible to
denonstrate them t he maxi mum bei ng gachi eved everywhere) and the matt
effect is good. 20 EXAMPLE G Cross-exanple in which the
ester of Exanpl exkmple H: wBitssedintth the isocyanate of Exanple E.
45 Trade nane Powder conposition
No. 1 SRt ts Parts| by mass (gtans)
Hydr oxyl at ed Eggfree 7000 448. 2 pol yest er
OH : 40-50 5 Caprotactans VYestagomr—BF—1536 —+29. 8
masked | PDI Reafree 1G¢M¥m Hul s 454.(prepol yHtF.0 49BcPoni zed| wax
Cer af | uor 961 20. 0 from Byk-Cera

MPHB-masked HDT 121.0

HDT/IPDT (75/25) 132.0

MPHB/PHBA-masked HDT 122.0

(80/20)

Tin oxalate 3.0 3.0 3.0

Cerafluor 961 20.0 20.0 20.0

White set ABR 100.0 100.0 100.0

Benzoin 3.0 3.0 3.0

Byk 360P 9.0 9.0 9.0

TiO, (RL-68) 290.0 290.0 290.0

TOTAL 1000.00 1000.00 1000.00

Characteristics of the paints after firing

e
Substrate Steel (R-36)

Firing 200°C 20 m [200°C 20 m {200°C 20 m

{Temperature/Time)

Apperance/Layer MAT 60 SAT/60 MAT/60
(microns)

Impact 45/10 75/35 75/75
(Direct/Reverse)

Adhesion/Drawing 100/5 100/9.5 100/> 10




Bénzoin 3.0 10 Spr eadi ng agent
Byk 360-P from 9.0 Byk- Chem e
Ti tani um RL 60 from Rhone 290.0 di oxi de
Poul enc Bar yt a 100.0
[err] 48 47 Exanple H white paint
MATERI ALS Reafree 7000 454. 0 443.0 453.0
- 121.0
MPHB- masked HDTI ) 3ing 100 100 100
MEK resistance 105 > 200 > 200
20°C gloss 5 6 3
60°C gloss 30 35 15
85°C gloss 50 67 19
Substrate Steel (R-36)
Firing 210°C 20 m
{Temperature/Time)
Appearance/Layer MAT-SA 60 SAT*"/60 MAT/60
{(microns)
Impact 75/75 75/75 75/75
(Direct/Reverse)
Adhesion/Drawing 100/> 10 100/> 10 100/> 10
Folding 100 100 100
MEK resistance > 200 > 200 > 200
20°C gloss 5.7 6.3 2.5
60°C gloss 30 35 15
85°C gloss 55 70 20

** SAT = satin



HDT/ | PDT ( 75/ 25) 132.0 MPHB/ PHBA- masked HDT

122.0 (80/20)
Cer af l uor 961

100. 0 10
3.0 Byk 360P
(RL- 68)

1000. 00 10

firing Substr
200[err]C 20 m
Apper ance/ Layer

| npact
Adhesi on/ Drawi n

Tin oxal ate 3.0 3.0 3.0
20.0 20.0 20.0 Wiite set ABR
0.0 100. 0 Benzoi n 3.0 3.0
9.0 499.0 9.0 Tiqerr]
290.0 290.0 290.0 TOTAL
G8atible I: Whitd)(alft Characteristics of the paints after
ate St eel (R-36) Firing
200[err]C 20 m 200[err]C 20 m (Tenperature/ Tine)
MAT 60 SAT/ 60 MAT/ 60 (microns)
MATERIALSA5/ 10 75/ 35 75/ 75| (Direct/ Revgrse)
100/ 5 100/ 9. b 100/ >{ 10
Reafree 7000 452.2 451.5
HMDT 35% PHB; 65% MPHB** 122.8
HMDT 50% PHB; 50% MPHB 123.50
SncC,0, 3.0 3.0
Cerafluor 961 20.0 20.0
White set ABR 100.0 100.0
Benzoin 3.0 3.0
Byk 360P 9.0 9.0
TiO, (RL-68) 290.0 290.0
TOTAL 1000.00 1000.00
_
Substrate Steel (R-36)
Firing (Temperature/Time) 200°C 20m 200°C 20 m
Appearance/Layer {microns) MA-RU 70 MA-RU 70
Impact (Direct/Reverse) 75775 75775
Adhesion/Drawing 100/> 10 100/> 10
Folding 100 100
MEK resistance > 200 > 200
20°C gloss 3.4 2.1
60°C gloss 18.7 7.0




48 Fol di ng 100 100 100 VEK
resi stance 105 > 200 > 200 20[err] C gl oss
5 6 3 60[ err] C gl oss 30 35
15 85[err] C gl oss 50 67 19 Substrate
St eel (R-36) Firing 50 210[err]C 20 m
(Tenper ature/ Ti ne) Appear ance/ Layer MAT- SA 60 SAT** /60
MAT/ 60 (mcro Séo rmpact 7 751 75
75/ 75 (Direct{RaVerg¥ss  Adhesi on/ Dr awi ng32-3 1001 2-%0 100/ 3 10
100/ > 10 Fol gi-rg 100 100 100 MVEK
resi stance SubstPatz00 > 200 > 208e1 (r20berr]C gl gss
5.7 6.3 2.5 60[ err] Cl gl oss 30 35
* % —

égtin 85[err] C %g§§ng (Temperat&¥%/Time) Z?OOC 20m 21%QC 20m SAT =

Appearance/Layer (microns) MA-RU 70 MA-RU 70

Impact (Direct/Reverse) 75/75 75/75

Adhesion/Drawing 100/> 10 100/> 10

Folding 100 100

MEK resistance > 200 > 200

20°C gloss 3.4 2.2

60°C gloss 18.4 7.9

85°C gloss 31.1 10.4




49 Exanple |: Wite paint MATERI ALS Reafree 7000
452. 2 451. 5 HVDT 35% PHB; 65% MPHB* * 122. 8 HVDT 50%
PHB; 50% MPHB 123. 50 SnCerr](err]
3:0 3.0 Cerafluor 961 20.0
20.0 Wite set ABR 5h00. O 100. 0 Benzoin
3.0 3.0 Byk 360P 9.0
9.0 TiJerr] ERampB) J: white paint 290.0 290.0 TOTAL
1000. 00 1000. 00 Substrate St eel
(R-36) Firingb‘A gture/Tine) 200[ferr] C 20m 200[erg] C 20
m  Appear ance/ Layéer (m crons) MA- RU 70 MA-RU 70 | npact
(Dl rect/ Reverse 575 FSR TS5 AdhrestontBrawt 1Y)
100/ > 10 Refree 17000 Fol di ng [450.0 171 451 100
100

Tin oxalate 4 1.4 4

(CaCo;) 20.0 8.0 20.0

MPHB-masked HDT 120.0

MPHB-masked HDT 54.8

N-hydroxysuccinimide 113.0

masked HDT

Cerafluor 961 20.0 8.0 20.0

White set ABR 80.0 36.0 90.0

Benzoin 3.0 1.2 3.0

Byk 360P 9.0 3.6 9.0

TiO, (RL-68) 290.0 116.0 290.0

Millicarb{CaCO,) 10.0

TOTAL 1000.00 400.00 1000.00

CHARACTERISTICS

Substrate Steel (R-36) |Steel (R-36) |Steel (R-36)

Firing/Temperature/ 210°C 20 m |200°C 20 m 200°C 20 m

Time

Appearance/Layer MAT/S0 SAT/80 SAT* /70

(microns)




MEK resi st ance

> 200

> 200

20[ err] C gl oss

3.4 2.1 60[err] C gl oss 18.7
7.0 50 85[err] C gl oss
32.3 19.0 Substrate St ee
(R-36) Firing (Tenperature/Tine) 57 210[err]C 20 m 210[err]C
20 m Appear ance/ Layer (m crons) MA- RU 70 MA- RU 70 | npact
(Direct/ Reverse 75175 751 ' '
100/ > 10 THerSs 10 Fol ding |75/75 75740
100 MEK resi stanc > 200 brr] C
gl oss HEIQCt/ReV%§§ﬁ) 2.2 60[err] C
18. 4 79 85terr++E€—gtoss 4+
10. 4 Adhesion/Drawing 100/> 10 100/5.4 100/> 10

Folding 100 0 100

MEK Resistance > 200 150 > 200

20°C gloss 4 19 18

60°C gloss 23 50.0 55"

85°C gloss 60 71 75

¥ vellowing

virtually at the satin limit, see above



51 Exanple J: white paint MATERI ALS  Reafree 7000 450. 0

171 451 Tin oxal ate 4 1.4 4
(CaCB) 20.0 8.0 20.0 MPHB- nasked HDT
120.0 MPHB- masked HDT 54. 8 N- hydr oxysucci ni m de
113.0 nmasked HDT Cer af | uor 961 53 20.0 8.0 20.0
Wiite set ABR 80.0 36.0 90.0 Benzoi n
3.0 1. Bxample K: stdudtureBykat}¥@Rack paint 9.0 3.6
9.0 TiJerr] (RL-68) 290.0 116.0 290.0
M I 1icarb(CaCB) 10.0 TGhMeRTALS 1000. 00 400. 00
1000. 00 CHARACTERI STI CS Qubstrate
St eel (R-36) SteeI(R-3§%:bSteel(R-36) Frring/ Tenperafure/ 3 ZIQ[err]C 20
m 200[err]C 20 m R200[err]C 20 m Tine Appear ancef Layer MAT/ 50
SAT/ 80 SAT*/ T0Reatree 7000 443 .0

Rhodocoat x D2D (MPHB-masked HMDT) 117.00

Dolomie 92.0

White set ABR 298.0

Cerafluor 961 20.0

Byk 360P 9.0

Benzoin 3.0

Raven 1020 (carbon black) 15.0

TOTAL 1000.0

CHARACTERISTICS

Substrate

Firing(Temperature/Time) 200°C 20 m

Appearance/Layer (microns)

Impact (Direct/Reverse) 75/75

Adhesion/Drawing 100

Folding 100

MEK Resistance 100

20°C gloss : 1.2

60°C gloss 6.1

85°C gloss 9.5




(m crons) 52 | mpact
75/ 75 75/ 40 75/ 75 (Direct/ Reverse) Adhesi on/ Dr awi ng
100/ > 10 100/5.4 100/ > 10 Fol di ng 100
0. 100 MEK Resi st ance > 200 150 >
200 20[err] C gl oss 4 54 19 18 60[err]C
gl oss 23 50.0 55** 85[err] C gl oss
60 71Example L: matdbwhite paintyel | owi ng virtually at the
satin limt, see above 53 Example
K: structured matt bl jpck paint MATERI ALS
Snc [err] MATERIALS 3 Reaf r eef 7000
443. 0 Rhodocoat—x—E2H (?VPHB- mesked H?VDT) 76

Reafree 7000 464.0

Tin oxalate 4

Rhodocoat XD2D 120.00

Titafran RL-68 290.0

White set ABR 90.0

Cerafluor 961 20.0

Byk 360P 9.0

Benzoin 3.0

TOTAL 1000.0

Firing(Temperature/Time) 200°C 20 m

Impact (Direct/Reverse) 75/75

Adhesion/Drawing 100

Folding 100

MEK Resistance > 200

60°C gloss 17.8

85°C gloss 34.4




Dol omi e 92.0 White set ABR
298.0 Cerafl uor 961 20.0 Byk
360P 9.0 Benzoin
3.0 Raven 1020 (carbon bl ack) 15.0 TOTAL
1000.0 CHARACTERIsSTI CS Substrate
Firing(Tenperat ure/ Ti ne) 200[err]C 20 m
Appear ance/ LayeEx&#hTd O3Solour forkiiitdoneDi r ect/ Reverse)
75/ 75 Adhesi on/ Dr awi ng 100 Fol di ng
100 MEK mﬁkﬁﬂge Zmatt red matt bromo matt blagﬂ:[ ‘?rr] C
gl oss : 60 err] C gl ops
6.1 85[efr] C gl oss paint paint 9. 5 paint
54 Exanple L: patt white paint MATERI ALS
Reafree 7000 #. P 53.0 11 N| 0X3dat @
4 Rhoffscaat - xBeB 45¢: 133: 0 ‘
Insoluble catalyser 2 2.6 3
Rhodocoat XD2D 117.0 117.0 117.0
Dolomite 92 92 92
White set ABR 260 264.7 290
Cerafluor 961 20 20.0 20
Byk 360P 9 9.0 9
Benzoin 3 3 3
Raven 1020 15
Bayferrox 130 20.9 12
Printex V 0.2 2.7
Cinquasia Violet R RT 17.6
887 D
Hornachrome yellow 14.2
GMXH-35-5Q
Ti Pure R-960 4.2 9.8
TOTAL 1000.00 1000.00 1000.00




Titafran RL-68 290.0 White set ABR
90.0 Cerafluor 961 20.0 Byk
360P 9.0 Benzoin
3.0 TOTAL 1000.0
Firing(Tenperaturel/ Tinme) 200[ egl] C 20 m | mpact
(Direct/ Reverse) 75/ 75 Adhesi on/ Dr awi ng
100 iy 100 FK
Resi st ance CHABRHCTERISTICS  golerr] C gl oss
17.8 —+}-C-goss 34
55 Exanple M |Ssbeurafer nul ati ons MATERI ALS matt ref
matt brown matg _black pai nt pain
paint  Reafree{riQQQy 45h0c 20 m | AB3c020 m | 20048126k
I nsol ubl e cat al yser 2.6 3
(Temperature/Time)
Appearance/Layer
(microns)
Impact 75/75 75/75 75/175
(Direct/Reverse)
Adhesion/Drawing 100 100 100
Folding 100 100 100
MEK Resistance > 200 > 200 > 200
20°C gloss 3.3 2.8 1.7
60°C gloss 19.7 15.4 11.0
85°C gloss 47.6 35.5 30.0




Rhodocoat XD2D ' 117.0 117.0 117.0 Dol omte

92 92 92 \Wiite set ABR 260

264. 7 290  Cerafluor 961 20 20.0

20 Byk 360P 9 9.0 9 Benzoin
3 3 wo 98/04608 3  Raven 102057 . PCT/FR97/01421
15 Bayferrox 130 20.9 12 Printex V

0.2 2.7 C nquasia Violet R Rgrarms 17.6 887 D  Hornachrone
yel | ow 14.2 GWH35-SQ Ti Pure R-960

4.2 9.8 TOTAL 1. Composition char3008r@@ed in HH¥O.1O

1000. 00 56

CHARACTERI STI CScontaixss y af@r successive or simultaneous addition:

- an isocyanate which is at least partially
masked, having a glass transition temperature
of at least 20°C, advantageously of at least
40°C, and a degree of liberation (with
respect to the masking agent) at 120°C of not
more than 5%;

- a polyol having the following
characteristics:

- a glass transition temperature which is at

least equal to about 40°C, advantageously at

least equal to about 50°C;

- a hydroxyl number at least equal to about

10 mg/g, advantageously at least equal to

about 15 mg/g;

- an average molecular mass Mn at least equal

to about 1000 g/mol and advantageously to

2000 g/mol.

2. Composition according to Claim 1,
characterized in that the isocyanate is advantageously
masked by a masking group bearing at least one ester
function.

3. Composition according to Claim 1 oxr 2,
characterized in that the hydroxyl number of the said
polyol may range between 10 and 350 mg KOH/g,

preferably between 15 aqd 80.
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Firing 200[err]C 20 m 200[err]C 20 m 200[err]C 20m

(Tenper ature/ Ti ne) Appear ance/ Layer (m crons) | npact

75/ 75 75/ 75 75/ 75 (Direct/ Reverse) Adhesi on/ Dr awi ng
100 100 100 Fol di ng 100

100 100 MEK Resi stance 58 > 200 > 200

> 200 20[err] C gl oss 3.3 2.8 1.7
60[err] C gl oss 4. 1&rfposition actdrfling to anyldn€ of85[err]C
gl oss 47. 6 35.5 30.0

1. Conposition Coaiidtl ©6 3atdharmdtdricde det ehazedhenathdt nuhbeoniai ns,

for successive or sinultaneous addition: 10 - an | socyanate which

is at | east parttanbytnagkal, tdad0 my XOH/ass preferably between 3ramditi on
tenperature of at |east 20[err]C, advantageously of at |east

40[err] C, and alBemgeKOBfgliberation (with reapect to the nasking

agent) at 120[err]C of not nore than 5 %

the fol | owi ng characteris®ics;Camposition accordéng|§9saﬂyaé§9t@6n
tenperature which is at |east equal to about, 40[ err] C,
advant ageous| y StaiBast equhl FRPAEARATiFAeAF Ehat the average a
rydroxyl nurher g oL st caualicto 20U 1O A G syarony1atea polymes

of the present invention ranges between 2000 and

15,000 g/mo.

6. Composition according to any one of
Claims 1 to 5, characterized in that the hydroxylated
polymer of the present invention has a melting point
which is at most equal to about 130°C, advantageously
to about 110°C, preferably to 100°C (3 significant
figures).

7. Composition according to any one of
Claims 1 to 6, characterized in that, after mixing, the
composition is in powder form.

8. Composition according to Claim 7,
characterized in that the powder has a d,, which is at
most equal to about 200 micrometres, advantageously
100 micrometres.

9. Composition according to Claim 6 or 8,
characterized in that the powder has a d,, which is at
least equal to about 20 micrometres, advantageously
about 50 micrometres.

10. Composition according to any one of

Claims 1 to 9, characterized in that it also contains
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an average nol ecul ar mass Mh at | east equal to about 20

1000 g/ mol and advant ageously to 2000 g/ nol . - an
esterfication catal yst whose content is at least 0,5 %
preferably 1 % by mass of binder and having the foll ow ng

characteristics : sg low |liposolubility, 25

- a solid, advantageously crystalline form 2. Conposition
according to cl aifaniumchbsatderi zed in that the esterification
catal yst content is at least 2 % 3. Conposition according to

claiml or 2, characteri zeN. | ICdrdsitdion lkecordingt tochuyeoné ohe

i socyanate presenting at |east two | socyanate functions, the part 30 of

t he skel eton co@hetnsny teol® sotherstterfinest iionshesnpti sésoaconheasns one

pol ymet hyl ene chain (CHerr])[err] mheref!err] represents an integer from?2

to 10, advantagebyist ynavomg one greferably both, of the g4
Conmposition according to any one of the preceding clains characterized
in that the | soéQahavenHeFRRRLRTILAISt wo i socyanate functions bear s

at | east one aliphatic isocyanate function., . .5 5. Conposition
according to any one of the prediiRPRAE Y characterized in that

i socyanate is masked by at | east e, maskin roup bearing at | east
one function derived fronTacicFf§§EAQTNﬁ§%ﬁﬁ§a%§ﬁgfﬂglF§y§§Péilge and eater
function. for 6. Conposition according to claimb5, characterized in
that at |east ofi8 10 maski ng group bears a carboxylic acid function

graifed directly onto a bgpzengnyositd :according to 4ny GREPGSition
according to claim5 or 6, characterized in that at Ieas¥ one maski ng

group derives fgopyfas et 8o MYO! CdVar £t A A ArOXKalkeRZOhEsaRi farticle
8. Conposition according to any or the claim5 to 7, characterized in 15

that at |east 0B@zERSHEDINEH OHP PERLS WHESIH JURHdtORqual to about.
Conposi tion according to any one of the preceding clains, characterized

in that the hydpogyhisushetend, tddvgrodagdousAges LlitOMidrbmeters3%2 ny
KOH/ g, preferably from15 to 80. 10. Conposition according to
any one of the pignéfliogntc| figeref0 amhar at evhizdd itshatt tllees&cedualnber is
at nost equal to about 20 ng KOH g, avant ageously conprised between 3
and 15 ng KOH gto about 20 midror@exssi tadbrRrdedecdisdy te ggyuénéoof t he
precedi ng cl ai ns, characterized in that the average nol ecul ar wei ght
M of the hydroRyFaPegters. pol ymer ranges between 2000 and 15. 000 g/ nol.

25 12. CowpositioP accordin 29 a2¥ one ,of the prceding cl ai ns,
characterized in that thelpol y&¥o° e G HGIPFONCOMRPEATLER St nost  equal
to about 130[err]lC,  advantageously.to abqut Oletr]lC . preferably to
100[ err] G, ac Ordlﬁg.gﬁbﬁ$%§¥??o é%%%?ﬁiﬂg Ob%énycéﬁ%aSFgﬁfﬁ?%s 1to
12, characteriz it e ] X| C oSt i powder
form 30 §g12?a80£%osu%}%ﬁg%d%d$%%%3§¥Sjc%ﬁﬁ%. 3§°%h§pg§?eé?zed in

t.hat the powder ¢ye fo?ﬁﬁl g&ﬁréie%}%éﬁﬂ {IPSL bqg‘rﬁalert,oa@egk‘t 200
m cronetres, advantageously 1 m cronetres.
which the polyol and advantageously the other meltable
components are melted at a chosen temperature,
homogenized and dispersed in an extruder which has one
Or more SCrews.
14. Process [lacuna] Claim 13, characterized
in that the blending and extrusion temperature is at
most equal to about 130°C, advantageously to about

110°C, preferably to about 100°C (3 significant

figures).
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59 15. Conposition accoding to claim13 or 14, characterized in
that the powder has a d[err] which is at |east equal to about 20

m cronetres, advant ageously about 50 m cronetres. 16.
Conposition according to any one of clains 1 to 15, characterized in 5
that it also contains titaniumdioxide. gp 17. Conposition
according to the preceding claim characterized in that titani um

di oxi de is titanium dioxi ds.trepéessaitdyr Stdpeariad cpapsishkyowst h al um na.
18. Conposition according to any one of the clains 1 to 17,

characterized i acchatiihetesteaihi ratéovn Latatapsictiexricedseén ichathehgr oup

consisting 10 of mneral or organic salts. 19. Conposition
accordi ng to thexpresédnngenperatucharsacdericsst iequalato abouthé0€dt al yst
is made of tin Il salt. 20. Conposition according to the

precedi ng cl ai madyhatageenskedté mbpdiat 70°C, tirefignablly @xbunds8B8hosen in
the group conS|st|ng of pyruata, oxalate and halide of 15 tin Il
21. Conposition 988€ording to any one of the preceding clalns

characterized in that it further contalns waxes. Conposi tion
according to claim21, chaPactBFPSe3siiP% RECRANILS §P@p051tleﬁﬁsen in a

35, "Pr ocess 1 or 6P ERaHHHo CRoARBSPTS ohe G ”“ﬁfg't{‘oel hy <BRE 6P et AP

, ch d h ds of
the " formil 40 GAAk: SLpPERr chBHAHE o EHGRE F Aol R Bol yol

and advant ggsqusky Lpesothes, gel tabl ueapa sl e gebted af o

chosen atur eni zed and spersed I n an extruder which has

one or nbre 25 3¢hQus d,,, whilf- iET Q€ERSs ACEAI NG e oiltdioBo23,
characterized in that tﬁy %Ieﬁdlw * 1 and ex?ru5|on tenperature is at

nost equal to aﬁﬁ%&oﬁ%@%@ér]56v§§ﬁé§@éﬁgi¥“ﬂd/ﬂdb microme@etrsli@ferr] G
preferably to about 100[err]C 25. Process according to claim23
to 24, charactergi thﬂahbaf1§ﬂ£e§f) aXtd Usj, ot t e aldifeAl it alboueast
equal to about 60[err]C, advantageously to about 70[err] C, preferably
around 80-90[ er PjoCmicrometers, advantageoudby Hr @lesst &Ocoudrogeterany one
of clainms 23 to 25, characterized in that it also includes a cooling
step followed by a grindiag-stépeiaf orlercempagitdion accoxdgagt el anyi ze,
defined by a d[err], which is at nost equal to about 200 5 m croneters,
advant ageousl y ©0€106 Rileivael ke, Landfer dleatings anchsn ®GEARCHSAT  about
20 m croneters, advantageously to about 50 m croneters. 27. Use
of the conp05|t|§9¥ Qéé&gding to any one of clains 1 to 22, for matt or
satin coatings and in par&gcul r for tlng matt or

satin obtained by the use*8f t 8aEb?r%o tf?‘JdﬁquPy aFé@oru(ﬁen&ftC% any one of

claims 1 to 22'composition according to any one of Claims 1 to 9.
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