WO 99/ 06461 -1 - PCT/ FR98/ 01681 COWVPCSI TI ON WHI CH
| S USEFUL FOR OBTAI NI NG A MATT OR SATIN COATING, USE OF TH S COWPGCSI Tl ON
AND COATI NG THUS OBTAI NED The present invention relates to a novel 5 famly
of € conposi ti ons contai ni ng nasked i socyanates and polyols. The invention
rel ates nore par 99¢0l6A6lly t o powders, i-acl udi ng m xt ur ECTHIFRBWDAG81 and to
their use, especially in the formof one-shot powder, in coatings by neans
of powders. 10 For reasons associated with protection of the
envi ronnment and saf etGOMROSHFION (WHICH Lifc USEFURgFPRs OBFAEININGel i mi nate t he
use of solvents in coating techniques and particularly painting techni ques.
More particul arl yA MAZEcPRgSHODN COBTING| USE f2ihi TIES Cc&ﬁﬁﬁiﬂm is an

i ncreasingly current preoccupation _in the paints and varni shes industry.
Wth this aim the devel opnmeftNTbCONTING LEUH CBTAIYESr sol i ds contents
makes it possible to de& ease the anDuntE.of solvents required to achieve
the application viscosi %? RN ESPRES1BBERELORHBLRL R A VENTE! evapor at ed
during drying of .the film of Lnt. Another.alternative is to use products
' aqueous® phacBiY i SHIBREZHAPEP RASCRLPLAEBPTRES ot RRY Tt ent o as

t he agent carrying t r gafi.C; k nde V, t, of
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Furthermore, Lagueglsve shi-3Gal AgVRl REasak UBE CpbheFYESal & (TR Pe tricky

and expensive to process.
use, especially in the form of one-shot powder, in

coatings by means of powders.

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

15 Compounds) is an 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

20 to reduce the 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

25 Dbinder. However, a small amount of organic solvents is
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.



-2 In this context, coating techniques using powders are increasingly
being devel oped. A few details of this technique should be given herein in
order to gain a better understanding of the present invention. 5 The
tethni que uses a very finely powdered material for which air acts as a
vec¢or. In general, an electrostatic charyyje- of several kilovolts applied
between a gun and the article to be painted allows the coating precursor
powder, 10 which will be sprayed by the applicator gun, to be attracted
and retained. Firing of Ithd& icomEers, weeating §ﬁ§hQ@GP@$r?€}¥%en al | ows
mel ting, spreadqu and then crosslinking of the paint powder (paint being
consi dered t h&®aW qrrFataéGle‘émF’Slﬁ’obeéﬁst ﬂﬁ§§§°¥>ﬁdorﬁe?e‘t’o SERRH a

f d h | f T h
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of the mar occupl y SO- epo ol'yes " powder

pai nts, foll o%ﬁq{n aily RAyest of $erpdPol yuret hanes, and then so-cal |l ed
"epoxy" powders.  Tn order to obtain good quality strength on

In general, an electrostatic charge of
several kilovolts applied between a gun and the article
to be painted allows the coating precursor powder,

10 which will be sprayed by the applicator gun, to be
attracted and retained.

Firing of the article between 150 and 200°C

then allows melting, spreading and then crosslinking of
the paint powder (paint being considered the ultimate

15 example for coatings) in order to obtain a uniform and
homogeneous layer of the coating.

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

20 Among the families of products which may be
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

25 Dby polyesters and polyurethanes, and then so-called
"epoxy" powders.

In order to obtain good quality strength on

exteriors (in particular with respect to UV radiation



exteriors (in particular with respect to UV radi ation -3- and noi sture),
It 4s essential to use coatings based on TA C pol yester or pol yuret hane

whi ch, al one, make it possible to achieve the required |evels of

pet f ormance. The coating powders nmay have several finishes 5 (surface
aspect, colour, gloss, etc.). The techri ue used to achieve these effects
Is different for conventional |iquid paints and powder paints. Wien it is
desired to nodify the gloss, the 10 addition of fillers such as silicas,
carbonat es of 288l BPaFterebar jtassnaregntiahoteidse ¢eRkNER AR Fss in a
range from50 to 90% but matt finishes cannot be obfained. |In the present

i nvention, a R9lGsRedIYSshEEL ﬂrlB°1Wr§F’f‘%?u‘Y1%JcF1&0£]r‘?fbeWW@fﬁ ithen appli ed
to a metal su port, efflc nt of ref%ef %EE at__nost equa
to about 50% SélgéﬁeiP gﬁﬁV@ € heFuLhe UMY or satin
t Ho th t 20 £ t bt
igfr:gbondm?gegoatiﬁg:y g§°§?éﬁﬁu$?¥d%¥§a? y $&X? é%Yﬁﬁéijéﬁq;%ﬁ%f ﬁ53|ng
a gl oss of5Ie §u g@e gﬁg ?0@%&9 u? 6 igéé]Cég@g}e of incidence or |ess
8

t han about 40 C angle of |nC|dence One of the techniques

ggrsé)l ﬁf’g”' y used N 25ne0Ldehnt §ulhgld FBldchidveNafesOSEflSd N

is different for conventional liquid paints and powder
paints.
When it is desired to modify the gloss, the
10 addition of fillers such as silicas, carbonates of
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
15 or structured coating which, when applied to a metal
support, has 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
20 difficult to obtain correspond to coatings which are

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
25 order to obtain matt finishes consists in combining
compounds with very different reactivities.
This is achieved by mixing paint powders

having short and long gel times. In this way.



compounds with very different reactivities. This is achieved by m xing
paint powders having short and long gel tinmes. In this way, m cr oscopi c
het erogeneity will be obtained at the surface of the coating, thus creating
the desired matt effect. Other techniques nmake it possible to reduce 5 the
gl oss of the paints. They consist in usimgg-additives or waxes but, on the
one hand, they are not sufficient by thenselves and, on the other hand,
when they are used al one, they generally have reproducibility problens
and/ or nechanmisiroscopéct hesetbgenbatyawili cbél gbtrined iaftsufie ci ent, and/ or
do not allow themto be used externally on account of their yellow ng or

t he deteri or asuaface ofethel gpaténge bhuswereakbing Teke s§ezwredoeaticomonl y
used externally is 15 that known under the nanme dry-blend, according to
whi ch | ow gl os$fieetobt ai ned by bl endi ng extruded and ground powder paints
whi ch each have a very different_ reactivity. Besides, the fact that this
systemis time- consuni R§R&RdtERBRLIAEE § ekt tPRSFHMLR o AUt

(oxtruston, 9badng, Obenghaokeolpsorhal BRbaLse L4 Sl o o reduced
than usual and JaNeluing 2ddibboal, °a3" ne Thfe CRIRS. Wte Pl Nesk from the
sufficient by themselves and, on the other hand, when
they are used alone, they generally have
reproducibility problems and/or mechanical properties
10 that are really quite insufficient, and/or do not allow
them to be used externally on account of their
vellowing or the deterioration of the film due to bad
weather.
The system most commonly used externally is
15 that known under the name dry-blend, according to which
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
20 {extrusion, grinding, blending) of several paints, it
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
25 reactions should also not be harmful either to human or
animal health or t6 the environment.
For further details regarding the techniques

of powder painting, reference may be made to the



25 reactions should also not be harnful either to human or animal health
or to the environnent. For further details regarding the techni ques of

powder painting, reference nay be made to the fol |l owi ng books: [err]
P.=Grandou and P. Pastour: Peintures et Vernis [Paints and Varnishes]: -

| les constituents [constituents] 5 -5 - - Il techniques et
I ndustries [techniques and industries]; published by Hermann; [err] R
Lanbourne: Paints and Surface Coatings. Theory and 10 practi ce;

publ i shed by Hxlstaswiner dxwksRowder Coating. The Conpl ete Fini sher Handbook;
t he Powder Coating Institute; Myers and Long: Treatise on Coatings, 5
vol unes; published by 15 P. Grandvmr esld PekPestonrcoPdinguyesode of the
ainms of the present invention is to provide a conposition which nmakes it
possi bl e to obtain coatings Wernie JePadatkednfoveeniskrelnt que. 20
One of the ainms of the present invention is to provide a conposition which
makes it possible to obtain coati Igdes congtatuasses{annstibuentsieat her.
One of the ainms of the present invention is
5 - II technigques et industries
[techniques and industries];
published by Hermann;

- R Lambourne:
Paints and Surface Coatings. Theory and
10 practice; published by Halsted Press;
- Powder Coating. The Complete Finisher
Handbook; the Powder Coating Institute;
- Myers and Long:

Treatise on Coatings, 5 volumes; published by

15 Marcel Dekker.

Accordingly, one of the aims of the present
invention is to provide a composition which makes it
possible to obtain coatings by the so-called powder
technique.

20 One of the aims of the present invention is
to provide a composition which makes it possible to
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

25 obtain matt and/or satin coatings.

One of the aims of the present invention is
to provide a composition of the above type which is

easy to use.



t o provide a conposifion which nakes it possible to 25 obtain matt and/or
satin coatings. One of the ains of the present invention is to provide a
conposition of the above type which is easy to use. -6- The Applicants
fited a European patent application No. 96/401703.2 relating to a
conposition containing, for successive -oré6stmnultaneous addition: an

| socyanate which is at least 5 partially masked, having a
glass transition tenperature (sonetines denoted by the abbreviation Tg) of
at | east about 20[err] CThalAonldgents fidedaw Euxspean| PREPEE and a degree
of release 10 . . wth respect to the masking agent) at

120[ err] C of rREPHAE 19 NG% 6 403APS- 2h FFlAg iPFe tPoR SRMRgSition
characteristics: a glass transition tenperatuyre_15 oo

(sometimes derf?RIRIANe D AFASTSTHr FAMUA tARegus| additigqBal to about
40[ err] C, advantageously at |east equal to %pogg_Sogerr C, [err] a hydroxyl
nunber at |east equal to 20 an 1socyanate whigh,af 2§ AGA§E advant ageously

at | east egual to about 15 nu/g; .
partially masked, having a glass

transition temperature {sometimes
denoted by the abbreviation Tg) of at

least about 20°C, advantageously of at
least 40°C, and a degree of release

10 (with respect to the masking agent) at

120°C of not more than 5%;

- a polyol having the following
characteristics:
- a glass transition temperature
15 (sometimes denoted by the abbreviation
Tg) which is at least equal to about

40°C, advantageously at least equal to
about 50°C;

* a hydroxyl number at least equal to

20 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.
25 (In the present description, the term “"about®
is used to emphasize the fact that the value is rounded

up and that, when the figure(s) furthest to the right



[err] an average nol ecul ar mass M at | east equal to about 1000 g/nol and

advant ageously to 2000 g/ nol. 25 (I'n the present description,
the term"about"” is used to enphasize the fact that the value is rounded up
and that, when the figure(s) furthest to the right -7- of a nunber are

zeros, these zeros are positional zeros-ahd-not significant figures unless,
of course, otherwi se stated). This conposition already had great advantages

5 over the prior art: the above ains and others which wi |l becone apparent
her ei nbel ow by® u%#e€iQﬁﬁnﬁESQﬁ«MFhQﬁ?[ﬁ%ﬁﬁsc&FﬁrPeﬁlFﬁénéﬂoﬁérP§pe

whi ch al so cou; ses_at, %gg dvanta ously é and eferably t hree of
the 10 follo %é R STy ﬁ eﬁeg ra carboxylic
function, in pg{%lcul%. st forn1of a n1xed nasked | socyanate (see

bel ow) ; t he pres i % d esterlflcatlon catal yst 15 (see

below); a matt-effect ma?:( ro C

advant ageously in inti e nlxngﬁJ Hﬂ? %hg%%ggbéénagreggn%gﬁgﬁFangthe
conposi tior. |dgds @YEH AR rgle for the carboxylic 20 function to be
grafted onto the |socyanate systemvi a

the above aims and others which will become
apparent hereinbelow by means of a composition, in
particular of the above type, which also comprises at
least one, advantageously 2 and preferably three of the
10 following characteristics:

= the presence of a carboxylic function, in

particular in the form of a mixed masked

isocyanate (see below)};

= the presence of a solid esterification catalyst
15 (see below) ;
= a matt-effect wax (see below).

The carboxylic function is advantageously in
intimate mixture with the isocyanate component of the
composition. It is even desirable for the carboxylic

20 function to be grafted onto the isocyanate system via
an agent bearing both a reactive function (i.e. a
function containing a so-called labile hydrogen) with
the isocyanate function and a carboxylic function (COOH
in salt form or advantageously in free form). It is

25 highly desirable for this agent bearing a carboxylic
function to be a masking agent.

It is preferable for the masking group to

bear the labile hydrogen which reacts with the



an- agent bearing both a reactive function (i.e. a function containing a
so-called | abile hydrogen) with the isocyanate function and a carboxylic
function (COOH in salt formor advantageously in free form. It is 25
highly desirable for this agent bearing a carboxylic function to be a
maski ng agent. It is preferable for the rfasking group to bear the labile
hydr ogen which reacts with the -8- isocyanate function via an oxygen to
give the sequence -NHCO-O (i.e. RNCO+ HO -> RNHCO O ). According to
the present ihfafAvaRRte ﬁ@qo&é@ylawaﬁeapsoquﬁt 5gegii¥eytRASRRAUGRER at

| east one 5 masking group bearing at | east one function derived fromacid
functions and 285&€8-81 ylia&-d Ra'h%()es‘t HP-f ch RTM#H<CO-1re +maski ng may be mi xed
and may invol ve several masking groups. In the structure of the

i socyanate(s), it is 102Adesnddipge toetpecbzebpntoinvapthen: theéect, for the
part of the skeleton connecting two isocyanate functjons to contain at

| east one pol yrfa¥amate difaiadveopeePpplyr mpskpdr withrat lepsesemres an
integer from2 tQ 10, advantagequsly from4 to 8. This preference acts on
the matt ePfedPSHARDFTEIR REAFEEAGaAtc APAFEr PBETAHBEEL@YcARTLIVRA4N there are
several chains, they npy be simlar or different. Ln addition, it is
desirabl e for SHo% (§H¥95%§nﬁr@PQr&SP?CéPﬁEXfaFﬁgs%n h&¥heTto be free to

rotate and functions. The masking may be mixed and may involve
several masking groups.
In the structure of the isocyanate(s), it is
10 desirable, especially for the matt effect, for the part
of the skeleton connecting two isocyanate functions to

contain at least one polymethylene chain (CH,)n where =

represents an integer from 2 to 10, advantageously from
4 to 8. This preference acts on the matt effect and on

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

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

According to the present invention, the
masked isocyanate, pure or as a mixture, is derived
from a polyisocyanate, that is to say a compound having

25 at least two isocyanate functions, advantageously more
than two (possibility of fractional values since it is
generally a mixture of more or less condensed

oligomers), this polyisocyanate itself usually being



thus to be exocyclic. 20 The degree of release is quantified by
t he. octanol test (see below). According to the present invention, the
masked i socyanate, pure or as a mxture, is derived froma polyi socyanate,
that is to say a conpound having 25 at |east two isocyanate functions,
advant ageously nore than two (possibilityyof fractional values since it is
generally a m xture of nore or |ess condensed oligoners), this
pol yi socyanate itself usually being -9- derived froma precondensati on
or a prepol ynmetéxdated rfm inipecpndiensatjianabe @opreppdymeryzatienred to in
the present description as a "mononer"). In general, the average nol ecul ar
mass of 5 thesf prug@mnalisi sacysmatise Jocrasionddivarefersedt taptn equal to
2000 (one significant figure), nmore commonly to 1000 (one significant
figure, preferd® preasnt Hescritdog Bife apdmpnedeyahat es used for the
I nvention, nention may be nade of those of the biuret_ 10 type and those
whose di- or trinerizati%h 998858 1an thes avegags medecular,®ass, ot x- nenber ed
rings. Among the six-nmemnmhered rings, ntion na Be nage of the isocyanuric
Fings obt aPnedHSXmEF FRATYTGES 9% éife FBEFENEF FERPAGRoGF ST aiFoRk oSt
di i socyanat es al gne, 1% | h(a ther, is anat %% no-. di-_or
pol yi socyanat eiqs‘ﬁrl otro (%’Hnot C O%L?o 1§n&%ﬁ§g,n%i %& F E[') flore comonly
to 1000 (one significant figure, preferably two).
Thus, among the polyisocyanates used for the
invention, mention may be made of those of the biuret
10 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
isocyanuric rings obtained from a homo- or a
heterotrimerization of wvarious diisocyanates alone,
15 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
an oxygen. Oligomers containing isocyanuric rings are
preferred.
20 The preferred polyisocyanates are those which
have at least one aliphatic isocyanate function. In
other words, at least one isocyanate function masked
according to the invention is connected to the skeleton
via an spttype carbon advantageously bearing a hydrogen
25 atom, preferably two. It is desirable for the said sp’-
type carbon itself to be borne by an sp’-type carbon and

advantageously carrying, preferably two, hydrogen

atoms, in order to prevent the isocyanate function



case a nitrogen of the isocyanuric ring is replaced by an oxygen. digoners
containing isocyanuric rings are preferred. 20 The preferred

pol yi socyanates are those which have at | east one aliphatic isocyanate
function. In other words, at |east one isocyanate function masked according
to £¢he invention is connected to the skelléten via an sp[err]-type carbon
advant ageousl y bearing a hydrogen 25 atom preferably two. It is desirable
for the said sp3- type carbon itself to be borne by an sp[err]-type carbon
and advant ageocemisddsred/ifinpm hredfngr dil p neopenyslogesisions, Thnobhdsr to
prevent the isocyanate function -10- considered frombeing in a
neopentyl posivexsie. lit deshareagamended tios cheesemasdBaneBeEhéwiéchs nononer
(which, in general, bear two i socyanate functions) at |east_one conpound
whi ch bears atil GffieliHe R9PhIMT ISAFYRRSHTES f\‘fbﬁFEH°P§) nétt heRsEeeBRdary

Sever S{t'(?ﬁyg”‘” LS éo}afﬁ‘eﬁ%ﬁi%e%% ope AL ipheRafabratEient nis o
th h t, t d d I
o) TheS10 Wit SELSHER SR ARRE Y, POTe Fes CARTY Py REPRORENE. cha
(CHerr])[err], to reprege eea%tf Jt%n&g(\éggga S%Hﬂﬁédlég preferably

2/ 3 of the nasked |socyana9%“%uné%|ons e course o ™ he st udy

according to tHe res el IgUHRAE10Rwo $9pe8Nbf" BidHbierLer gcophai ned with

preferable for this or these monomers, which satisfy
the above conditions and/or {(advantageously "and") the
10 condition regarding the presence of a polymethylene

chain (CH,}mn, to represent at least 1/3, advantageously

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

15 mixtures containing 2/3 HMDT (hexamethylene
diisocyanate "trimer") with IPDI or IPDT (IPDI
"trimer"), the two being masked according to the
invention (nBDI, norbornane diisocyanate, and its
trimer are similar).

20 Obviously, the case in which all of the
isocyanates are aliphatic and moreover satisfy the
above criterion is preferred.

The agents leading to the masking group(s)
characteristic of the invention are advantageously

25 chosen from those which are obtained from the
condensation of an aromatic derivative hydroxylated on
the ring and bearing a function chosen from nitrile

and, preferably, carbonyl functions with an isocyanate.



15 mxtures containing 2/3 HVDT (hexanet hyl ene diisocyanate "trimer") with
I|PDI or IPDT (IPDI "trimer"), the two being nasked according to the

i nvention (nBDl, norbornane diisocyanate, and its triner are simlar). 20
Qovi ously, the case in which all of the isocyanates are aliphatic and
noreover satisfy the above criterion is pleferred. The agents leading to

t he maski ng group(s) characteristic of the invention are advantageously 25
chosen fromthose which are obtained fromthe condensation of an aronatic
derivative hyditogdest edthoutheaying &hdtbéhei ngndengationntakesen from

nitrile and, preferably, carbonyl functions with an isocyanate. It goes
wi t hout sayi nPhans qmé:h@m@m t fyRctaras pl ace on the phenol function.
Anong t he nenbers of that famly, it_is convenient to_chopse those for

whi ch an apparent 5 nel gp Pﬁtmﬁﬂyeﬁé gét ERAT nEAMLLN; stheb8urenent bei ng
carried out at room,te 2 err]g) s, meltin oi nt should be at
[ east |t°§@[eémn@ SYoPsh ProsR Prwgéhaaapﬂa% Iyt
SS?erfgfa%t referab?g to cgfo% fronhagongzthosg 10 g ) zq; O (r):
Ar(R) [er ] oY- FRES S Y RrREPEnRR | Eodd BranirrBent b athd on
which are grafted W8 bUeate RenPelOtale 64 P  rfis melting

point should be at least equal to 30°C (one significant
figure), advantageously to 50°C.

It is preferable to choose from among those
10 of formula (I):
Ar(R),(Y-2),(OH) (1)

- where Ar is an aromatic residue on which
are grafted n substituents R, m polar functions Z
chosen from nitriles and carbonyl groups, and p

15 hydroxyl functions.

Values of n, m and p are such that the sum
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.

20 Advantageously, m is at most equal to 2 and
is preferably equal to 1.

Advantageously, n is at most equal to 3,
preferably chosen from zero, 1 and 2, and more
preferably equal to zero.

25 R represents substituents that are inert
towards the masking reaction and, in general,
corresponds to hydrocarbon chains, usually alkyl chains

in the etymological sense of the term, namely an



chosen fromnitriles and carbonyl groups, and p 15 hydroxyl functions.
Values of n, mand p are such that the sumn + m+ p is at nost equal to

t he nunber of substitutable chain nmenbers; p is advantageously at nost
equal to 2 and is preferably equal to 1. 20 Advant ageously, m
Is at nmost equal to 2 and is preferably dgual to 1. Advantageously, n is at
nost equal to 3, preferably chosen fromzero, 1 and 2, and nore preferably
equal to zero. 25 R represents substituents that are inert

t owards the nmeslkgorP} afresehutpxyl, fyaetdsn hasr beeporesovednydr ocar bon
chains, usually alkyl chains jn the etynuol ogi cal sense_of the term nanely

an -12- al cohol whosel'fR dFiBdnal FybstdtueRs spBemareRy €ANDEGEESH ci nal
substituents R may be connected together, to forma rin i ch, may, for
exanpl e, be ar?ﬁﬁé#qgrf?° orm a rf%QZW Fgﬂba§85u§F8m§ﬂ8$eHefron1groups
havi ng a carbonyl function. Anong these functions, nention should be nade
of alkoxycarb&#%m@Eﬁﬁtions (or, in other words, ester functions), the

apide funclon, e ket oje] WM ALCL A RAGLE paigl (here
does not bear Qyégfgﬁﬂ&f"fuﬂétﬂénfﬂﬁﬁ%ng these functions, mention

should be made of alkoxycarbonyl functions {or, in

other words, ester functions), the amide function, the

ketone function with the preferred condition that there

10 are no acidic hydrogens [in other words the function

advantageously does not bear hydrogen or, if it does,

the corresponding pKa is at least equal to about 20

(one significant figure, preferably 2) and more

preferably at least equal to about 23] a to the

15 carbonyl function (ester, ketone or amide}. Thus, the
preferred amides (including lactam or even urea) are
advantageously substituted, preferably, sufficiently
for there to be no hydrogens on the nitrogen of the
amide function or such that there are no reactive

20 hydrogens.

Where Y is chosen from divalent groups,
advantageously -O-, -5-, NR'- and -CR'R*- with R' and
R" chosen from hydrocarbon radicals, advantageously
alkyls, of 1 to 6 carbon atoms, advantageously of 1 to

25 4 carbon atoms, preferably methyl, more preferably
hydrogen; and preferably Y represents a single bond.

It is preferable for the polar function(s) 2z

{(generally chosen from the nitrile function and/or the



the corresponding pKa is at |east equal to about 20 (one significant
preferably 2) and nore preferably at | east equal to about 25] a to
carbonyl function (ester, ketone or am de). Thus, the preferred

am des (including | actam or even urea) are advantageously substituted,
preferably,
the am de function or such that there are no reactive 20 hydrogens.
Y is chosen fromdival ent groups, advantageously -O, -S-, NR - and -
with R and Rcaghesyd fraetApasdcapboror héi varinahdvanthgeameyy %l kyls, of
1 to 6 carbon atons, advantageoqusly_of 1 to 25_ 4 carbon atons, preferably
nmor e ﬁﬁeféP&bP}aWP&FOQéﬁ sﬁﬁacﬁiéFeﬁﬁb@y Y represents a single

) is preferable r the polar fupction ener chosen from
the nitrile function an&%ﬁrafﬂ@gtlc §gs H?b%% %°?%H§ g&n°¥o be

figure,
t he 15

nmet hyl ,
bond It

vi ci nal

sufficiently for there to beldo-hydrogens on the nitrogen of

Wher e
CR R'-
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and preferably not
of one or noreg

of their

10

15

20

25

an one ri hé aFonai1C Tresi

access e va

The aromatic residue Ar may consist of one or
more hetero- or homocyclic rings, usually homocyclic on
account of their ease of access. The value of six-
membered heterocycles, which have a release temperature
very much lower than that of the 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 to 10 {(one
significant figure).

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

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 even onto pyridine rings. Thus, meta-
hydroxybenzoic acid and, especially, para-
hydroxybenzoic acid, and their derivatives, give good
results.

As has been mentioned above, it is possible

may consi st

1?%%e%ﬂd BEeEQ?QBFgehg rfg?gé tHaHabhy Apgpeyclic on account

ease O



10 nmenbered heterocycles, which have a rel ease tenperature very much | ower
than that of the correspondi ng honocycl es, shoul d, however, be pointed out.
It is desirable for the total nunber of carbons in the aromatic derivative
hydr oxyl ated on the 15 ring to be at nost equal to 20, preferably to 10
(one significant figure). This ring is-agyantageously six-nenbered, the
ring units consisting of carbon or nitrogen with the nunber of substituents
required for the valency of 20 these atonms. Anobng the acids and
derivatives, easpematide estvearal Wiotlpsgi(peefeeabbgt twat Eotaetonymiesul t s,
mention should be nade of acids grafted onto a benzene ring or even onto
pyridi ne ringsceddnrss) meskirkd they dsocybeatei uackdonad, Thspeci al |y, para-
hydr oxybenzoi ¢ acid, and their derivatives, give good results. As has been
menti oned abovdivensity mesibg @chieved byomjxdpgdwasdoupsamagkedpéin
(preferably two for econom c reasons) nasking the isocyanate functions.

Thi s di versi t \ger8rade WidH Oy 1I9nenRiskd nga OEeYP ) nESRBAYRLR §¥neral with

only one maski ng group) conpounds qQr 5 referablﬁ,by coreaction. T?ese
maski ng gr up TR0 PYa SHEATEATab RHESEr MBIy HoFECBPS  Hizth fh

correspond 10 ,guch, el e Bt 11 ALESE §3°8nehlnk correspond

to such definitions. 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

10 advantageously to correspond to the above formula (I)
and to correspond to at least about 10% (expressed as
isocyanate function), advantageously to about 20%,
preferably to 1/3.

The presence of a carboxylic acid function

15 {-COOH) and in particular of a carboxylic acid function
grafted directly onto an aromatic ring, advantageously
a benzene ring, makes it possible, on the one hand, to
increase the melting point of the blocked iscocyanate
and, on the other hand, to increase significantly the

20 matt effect of the coating after crosslinking (for
example the final paint). However, it is preferable, in
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

25 equivalents) to be at most equal to about 9/10,
advantageously to ébout 4/5, preferably to 2/3, more
preferably one third of the isocyanate functions. When

the carboxylic functions are borne by agents which are



preferable for those (that is to say the sum of those) which bear a
car-bonyl (ester or acid) function 10 advantageously to correspond to the
above formula (1) and to correspond to at |east about 10% (expressed as

| socyanate function), advantageously to about 20% preferably to 1/3. The
presence of a carboxylic acid function-1%5 ¢-COOH) and in particular of a
carboxylic acid function grafted directly onto an aromatic ring,

advant ageousl y a benzene rin makes it possible, on the one hand, to

i ncrease the mA% HR}9FEKt Wdahns coréas; §8§9&ﬁ&?€sanat 88 the ot her
hand, to |ncrease Si flqantl the 20 matt fect oﬁ F coatln after
crosslinki ng @%t 'ethQ eﬁaﬁopaﬁﬁﬁfn GEPSS tn %n%rg?ﬁ? in
order to retaﬁp Bgﬁgxcell cal p pert| % ﬂ ste according
to the present-9n Rejifs W S {p o) aé?ﬁn 6 s%ﬂ (in terns
of 25 equival e Qs u 0,3hQou v usky to
about 4/5, pre erg%ifpf%’ nD%EE%rgka% ? o% ?ﬁgﬁggg?g?% ?goééanate

fUﬂCtlonSrel eased ur}:&f’ir t%?rﬁ)e(HtC UGB ﬁa%efﬁﬁf:%o% ?E?Q I}H‘Qéﬁ@dare

-15- not curing co ditions In order

to retain the HOSlHKAE 9 %O%h—zfe‘i'éah%lénﬁaghﬁﬁ agéﬂtb?we by agents
whi ch are not released to be not nore than 1/2, advantageously 1/3 of 5 the

total amount ClnirEReARALE sl broRne( biagp1EBsKed

The beneficial effects of the acid functions
on the matt effect and on the glass transition

10 temperature (Tg) already become apparent from 5% and
are very noticeable from 10%, but it is desirable to
reach a proportion of at least 20% in order to obtain
an effect close to the inflexion of the curve. In
addition, at this concentration level and beyond, the

15 acid functions facilitate the appearance of
irregularities which give a so-called "structured®
appearance. The melting point and the glass transition
temperature (Tg) continually overlap with the acid
content up to 100%.

20 When an ester/acid couple is involved, and in
particular when an alkyl hydroxybenzoate/hydroxybenzoic
acid couple is involved, a good compromise between the
matt effect and the various usual properties is already
obtained in the region of a 90/10 molar ratio; i.e.

25 about 9/10 of ester and about 1/10 of acid.

The presénce of acid functions to a
proportion of about 1/10, in particular carboxylic,

allows good catalysis of the crosslinking.



and linked to a non-rel easabl e maski ng agent [cf. am nocaproic acid of the
exanpl es]). The beneficial effects of the acid functions on the nmatt effect
and on the glass transition 10 tenperature (Tg) already beconme apparent
from5% and are very noticeable from10% but it is desirable to reach a
proportion of at least 20%in order to-obbfarn an effect close to the

I nflexion of the curve. In addition, at this concentration | evel and
beyond, the 15 acid functions facilitate the appearance of irregularities
whi ch give a so-call ed T¥er effects” ouppénrdnabovehiorel $PEERAEAL and t he
glass transition tenperature (Tg).continually overlap with the acid content
up to 100% 2@ompounds mask@foWifh EWPePFaPPPeBRPrLNG s29PRES Ve3P B®d in

i cul wh | kyl, byd b / h b ' id le i
Pvol ved o QEREALOR BH-BETL PR UL FRETRIPE BVPCRT e | FROGHIISLRS Lsual
' ' I .0bt ai ned Ln the,reqi 90/ I tio, i.e.
25 "about ol 10 M Ry SAOSUE TREBLOF BOPRC GhcvprRsbReaISiafy |
f ti N 1Q,. . ' | ] |
good cat al Joi PN R eaheRRRY b dugk R iRt e Rtn B e e Tor

| socyanate CoppQuigs ed Wrhil fuR.ar @Egegﬁééé”ﬂeé‘ﬂ&“fe&@fté’e obt ai ned

either by a mxture of "two or nore | socyana
correlated to the existence of so-called mixed

molecules, i.e. molecules in which at least one of the
isocyanate functions is masked with an agent bearing an

10 acid function, and at least one of the isocyanate
functions is masked with an agent not bearing an acid
function. The positive effects of the presence of these
so~called mixed molecules become apparent once they
correspond to (i.e. once they bear) about 5% of the

15 isocyanate functions, advantageously 10%.

Thus, one of the most advantageous of the
uses consists in using isocyanates which are at least
partially masked with a compound bearing an acid
function, advantageously with a compound of formula I

20 where Z is an acid function. It is recommended that the
isocyanate then be masked with a group other than that
bearing the acid function, and that the acid function
of the masking system be between 90 and 10% {expressed
as blocked isocyanate function). The other masking

25 agent or agents may be either masking agents which are
known per se (whicﬁ satisfy the release temperature and
the unmasking constraints specified in the present

description), or an ester corresponding to formula I.



masked with a single masking agent or with isocyanates 5 nasked

si mul t aneously or successively with two or nore masking agents. The latter
case gives better results correlated to the existence of so-called m xed
not ecul es, i.e. nolecules in which at | east one of the isocyanate functions
is masked with an agent bearing an 10 -at7d-function, and at |east one of
the i socyanate functions is masked with an agent not bearing an acid
function. The positive effects of the presence of these so-called m xed

nol ecul es bec@he appsaeEnalspraathve Eormeipopreferyede FOfncedr® hey bear)
about 5% of the 15 i socyanate functions, advantageously 10% Thus, one of
the nost advafVR§PESISoPL: hBeFEcSOPBAUNGSEs TRIGEPREE i MBE R dade W ch are

at least partially masked with_a co und bearing, an acid _function,
advant ageous| Ffi BRPSTEINBERRECHFSPoPPALFRBOAPRILFRERR Mo aci d

f ion. It i he i ked with

other than (&R BESPenGetne HBRHR REEP OROORNGEPREE { EF a0 function of
th Ki b 9 : di t
funct fon) - O ThEESERGHRatk, nabsLonanty, Dar e EEE] SRAgRA] MOPEl oo g

agents which Koy gelr irch satisfy the rel ease tenperature and
t he unnasking%%ﬁﬁgtggPﬁts gg@%é%?ed in the present description), or an

ester corresponding to frer g, abk: recalida Hbge! hiertid tidfaidye formis
preferred. For the

agents most commonly used are those cited by M. Wicks
in his article “blocked isocyanates” [Progress in

10 Organic Coatings (1975), Vol. 3, p. 73] - their
deblocking temperature are advantageously greater than
9Qe°cC.

the masking agents can be divided into three

groups:

15 = those in which the labile hydrogen is borne by a

chalcogen;
= those in which the labile hydrogen is borne by a
nitrogen;

= those in which the labile hydrogen is borne by

20 carbon.

Among those in which the labile hydrogen is

borne by a chalcogen {(preferably light chalcogens, i.e.
sulphur and oxygen), the ones especially used are those
in which the chalcogen is an oxygen; among the latter,

25 mention may be made in particular of:
— products containing an >N-OH sequence such as, for

example, oximes (= N-OH) or hydroxy imides

([-CO-],N-OH) ; and



synt hesis of these conpounds, reference may be nmade to the general
procedures of patent application No. EP 0, 680,984 A which gives good
results for the 5 operation of (optionally partial) masking with a conpound
of*formula I. It may be recalled here that the nmasking agents nobst conmonly
used are those cited by M Wcks in his aBticle "bl ocked i socyanates"
[Progress in 10 Organic Coatings (1975), Vol. 3, p. 73] - their debl ocking
tenperature are advantageously greater than 90[err]C. the masking agents
can be divi ded i mhendk=se(ig dips brmd dense) , espesdaldaywbholet kB | abil e
hydrogen is borne by a chal cogen; those in which the | abile hydrogen is
borne by a nitrog8utcl &g arqmﬂﬁ%9iﬂinﬂhﬂéheﬂﬁétwﬁﬁrpéoﬁydﬁﬁgénaﬁs bor ne by
20 carbon. Anong those in which the | abile hydrogen is borne by a
chal cogen (prefer%ﬂﬁ3P¥qiﬂﬁyhﬁﬁﬂQﬁiﬁﬁuﬁeﬁqnébeéuPﬁhépeaﬁae§§9§en), t he ones
especially used are those in which the chal cogen is an oxygen; anong the
latter, 25 menti VWS BY made in particular of: - products containing an

N O sequgnoe sch as, Lo SUPTRF 129 B2 rhiaeoPknd’ Bugbays' M des
described in patent application EP-A-661,278.

Among those in which the labile hydrogen is
borne by a nitrogen, mention may be made in particular
of:

10 - monosubstituted amides, and in particular lactams
(the one most commonly used is caprolactam);
— dimides ([-CO-]N-H), especially cyclic imides such as
succinimide;
— unsaturated nitrogenous heterocycles, which are
15 five-membered in particular (advantageously
containing double unsaturation), preferably
comprising at least two hetero atoms (preferably
nitrogen); among the latter, mention may be made of
diazoles (such as glyoxalines and pyrazoles)},
20 triazoles or even tetrazoles;
— mention may also be made of the compounds described
in patent application EP-A-661,278.

The masking agents in which the labile
hydrogen is borne by carbon are essentially compounds

25 of malonic nature, i.e. a radical RCH< bearing two
electron-withdrawing groups (such as carbonyl, nitrile,

Rf or [perfluorocalkyl]).



-8 - - phenols (in the broad sense), especially those in which the
aromatic ring is electron-poor, such as the hydroxybenzoates described in
the present invention; 5 mention may al so be nade of the
cofrpounds described in patent application EP-A-661,278. Anong those in
whith the | abile hydrogen is borne by a At rogen, mention may be made in

particular of: 10 - nonosubstituted amdes, and in particular |actans
(the one nost comonly used is caprolactam); - imdes ([-CO]J[err]N-H),
especial ly cyclic inm defha@mpasking @gentd daloneypsatgr at dxturedgenous
het er ocycl es, which are 15 five-menbered in particul ar (advantageously

cont ai ni ng do@P¥FaR haussd tpiamdensnfF ofpPresRgtatnVeBELoBwo het er o
atons (preferably njtrogen); .am the latter, nmention may be made of

di azol es (suct?’éfé‘”g‘#%éﬁ%@ea qﬂ)ﬂ”&i‘@i WP, CQBStralf‘FﬁaéBFes or even
tetrazol es; - @ﬁg%%?qggay al so be made of the conpounds described in patent
application EP2%A: 78 The maski ng agents in which the |abile hydrogen

adi oal Rl bearfng tws of G G EHBLERI Y 4PoBRe SEE0E 8o oarbonyl |

nitrile, R or [perfluoroaké&b&ﬁtageously a masking agent) bearing
carboxylic function({s)} and a function which
is reactive {(and which can advantageously
be released on curing) with the isocyanate

10 functions (with the preferences indicated
in the present description);

— compounds derived from the reaction
between the isocyanate, oﬁ the one hand,
and the masking agent and the agent bearing

15 carboxylic function{s), on the other hand,
have the required glass transition
temperature (Tg) (and melting point).

One of the advantages of using a carboxylic

group according to the present invention lies in the

20 fact that it makes it possible to use masking groups
which, without the presence of a carboxylic group,
would not have a sufficient melting point or glass
transition temperature (Tg) for use in powder
application. This is the case in particular for

25 triazoles, which, When unsubstituted (each of the
isomers alone or as a mixture in any proportion of the

isomers), are particularly cost-effective.

When only one masking agent is used, it is



-19 - The masking agents (alone or as a m xture) above can be used to
I npl ement the present invention provided that the following two constraints

are satisfied: 5

- they are conbined with an agent

(advant ageously a nmaski ng agent) bearing carboxylic function(s) and a
furmrction which is reactive (and whi ch eaR0advant ageously be rel eased on
curing) with the isocyanate 10 functions (with the
preferences indicated in the present description); - conpounds derived from
the reacti on esigaplehdorsddjgnirebeon cherenadhaggordbadt ¥e nmaski ng agent

and the agent beari_ng

15 carboxylic function(s), on the other

hand, have thdor@diar dd Wexss Zt Agn8FtrEn VWékBeFBeUPEST9ESNERRd el ting
oint). One of, the advant ages of usi a carboxylic gr ording to the
P eoel e rokBsd; 08888 phe 1o

present i nventi 693

iR e5§ applicafien; NopgkEs the to use

maski ng groups _whi ¢h, .wi tho he_presence of a carboxylic group, would not
have a suffi ci¥&R® ?FEI di :é’tlnt’r'ooPB

triazol es, “whi ch, when UNsUbDStI

glass transition tenperature (Tg) for

eac e 1SO0 one or as a

use in pomger applicatig&. ig%%%g g?bggﬁegkﬂFEgﬁgacg ?éréQH Zéo

rﬁxtureir1an*5g
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When only one naskKing agent is used, it Is

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.

10

It is also preferable for the glass

transition temperature to be at least equal to 20°C,

advantageously to 40°C.

It is preferable to choose the compounds

according to the present invention such that they react

15 completely with a primary alcohol at 250°C in less than

half an hour.

The reaction is considered to be complete if

it proceeds to 90% or more.

As has been mentioned above, the isocyanates

20 for which the invention is most advantageous are those

whose nitrogen atom is linked to a carbon of sp’

hybridization, and more particularly aliphatic

isocyanates, and especially polymethylene diisocyanates

{for example TMDI tetramethylene diisocyanate and HMDI

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

various condensation derivatives (biuret, etc.) and di-

and trimerization derivatives (in the field under

consideration the term trimer refers to mixtures



-20- desirable for this to be a conpound according to formula | where Z is
ester, with the preferences indicated in patent application No. EP 0, 680
984 A, page 2, lines 41 to 50. 5 As has al ready been nentioned
actording to t he present invention, it is preferable for the nelting point,
of the compound or of the mxture of conBdunds, obtained to have an
apparent nelting point mhlch Is at |east equal to 30[err]C, preferably
50[err]C. 10 is also preferable for thg g ass transition

e

tenperature t Serdvad Iféfﬁ‘t té’@.@ﬂ?‘@t‘z‘@f‘eﬁf] ESOSYFANE AGeBiReF £5°%BO0[err] C.

It is preferable to,hoose the co Qunds .acc rdlng 0 the esent I nvention
such t hat therF§§5H5E§YQH§ﬁﬁ h &%p Pﬁﬁry PE%hB% ttQ%O[err]C in
| ess than hal f qﬁn Epe rg@;tlon [ c%n5|dere§ gs rln%% %e if it
proceeds to oG5 ¥ én‘ﬁé TFe8h® ﬁ?l&ﬁgdpﬁﬁ Vet A8 1Y hates 20
for which theeﬂg/ 3fy advantageous are those whose nltrogen at om
is linked to a car on o% %g% R] hybri di zation, and nore particularly

al i phati c gsocyanat es, dﬁ?ﬂﬁa %blihgob¥%sgﬁgl@Hgggfﬁgﬂcygga{ s (for

exanpl e TMDI tetranethylen I 1 Socyanat e a exanet hyl ene

di i socyanate [ddh-={d3d eirid )s[o%féthnﬂ@ohlecéggaﬁ}eﬁbrVéﬁéoﬁérééﬂéﬁﬁéaéf on

derivatives (biuret, etc.) and di-
residual free isocyanate function (therefore expressed

in equivalents) attached to a skeleton comprising an
exocyclic polymethylene chain (see above) to be at most

10 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 derivative
hydroxylated on the ring are also advantageously low,

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

However, up to a mass content of 1/3, the
presence in the said isocyanate of unmasked trimers of
cycloaliphatic monomers such as IPDT or nBDT have é

20 favourable effect on the glass transition temperature
{(Tg) and does not in any way impede the production of
high-quality coating. Such compositions can be readily
obtained by mixing the unmasked trimer in the molten
masked compound.

25 If reference is made to the compounds which
may be used as polyols for the composition according to
the invention, those which make it possible most easily

to obtain powder paints or powder varnishes of low



and trimerization derivatives (in the field under consideration the term
tri-mer refers to m xtures -21- derived fromthe formation of isocyanuric
rings fromthree isocyanate functions; in fact, along with the actual
trimer, there are heavier products derived fromthe trinerization). 5
According to the present invention, it-i82desirable and soneti mes necessary
for the percentage of residual free isocyanate function (therefore
expressed in equivalents) attached to a skel eton conprising an exocyclic
pol ynet hyl ene & aqa(r@élymwatt@dbécmlﬁssremHSeqnéYoro Engar or

advant ageously to 3% _preferably to 1% The highest nelting points or glass
transition teﬁﬁ@?ﬁ#ﬁﬁb hyidrozptlatesd ﬁﬁﬁﬁrﬁéﬁéeﬁfa§€§aﬁﬁ¥ag§€eeding 0. 5%
The contents of _aromatic . derivative h droxéﬁated on he rin are glso

advant ageous| PIIXFSTRYS HAYENGs ar, aPRFORE 1AGE mSaGSP B5 ¥S4 ageously

to 3% f bl lW Ha t t _of 3 th

in the baid | SRR & P%mm@%@&‘éﬁﬂl%&?sgﬁsséggs FPRREE FE #nomer s such
| PDT BDT. f ect | t

e LT o O D 0 SN B 54Dl SRR o

hi gh-quality Qﬁﬁtdlf‘&sn ;t}c] e%o%l’i‘:fgv% Qgiazcﬁﬁs%dr gé%%&ﬂ&t gbnefle by m xing

t he unmasked tri ner i
invention).

The said prepolymer is provided with masked
(or blocked) active functions and it is activated
10 thermally by release of the blocking agent, by
exchanging the isocyanate groups which react with the
hydroxyl groups of the binder, in the presence or
absence of catalysts.
This system makes it possible to obtain
15 powder paints having a suitable viscosity on melting

and a glass transition temperature above 40°C, thereby

entailing chemical and physical stability during
storage.
The possible functionality of the carboxyl,
20 which defines the molecular weight of the polymer, thus
allows a double-crosslinking with aromatic or aliphatic
epoxy resins and/or hydroxyalkylamides.
The said excess of acid groups is determined
by its acid number, expressed in milligrams of
25 potassium hydroxidg required to neutralize the free
acidity of one gram of polyol (occasiocnally referred to
as "resin").

The hydroxyl number corresponds to the



25 If reference is made to the conpounds which may be used as
pol-yols for the conposition according to the invention, those which make it
possi bl e nost easily to obtain powder paints or powder varnishes of | ow
-22- gloss are hydroxylated acrylic resins and/or |inear or branched,

hydr oxyl at ed, saturated or unsaturated-p@Byesters having an appropriate

nol ecul ar wei ght and capabl e of being crosslinked by a reaction with an 5

| socyanate prepolynmer (that is to say_an isocyanate which is at |east
partially mas Mﬁ«m Rf Retarsiug dvidrewideTkeayargdppPepodyaBr of s

provi ded with masked (or bl ocked) active fupctions and it is acéivated 10

thermal |y by rE@SdsdhogdsFr R agutFaddes they excersngrRythai€ocyanat e
o “absence. of taieadd e b attare v h, a8 er o erhYaETarh 15 “ponder
or absence o , p
I nts havi | t ahl ' ' | ti | t It
Peneratar e st iRfaa R hAATaE | 1R EEeRed “and bhysi car -
tabilit [ 4 ' ti ' |, 20
LAl 111 901G AW B 0RO, L LSl Scar oty

doubl e-crosslinking wi t il QRRIIGEAAN R tBROPB1 Aok "RadNdhRbe
hydr oxyal kyl am des.
between 10 and 350 mg KOH/g, preferably between 15
and 80. The acid number is at most egual to
about 20 mg KOH/g, advantageously at most 15 mg KOH/g;
10 it is also advantageously at least 2 mg KOH/q,
preferably at least 4 mg KOH/g. A good choice
consists in taking hydroxylated polymers

whose acid number is preferably between 3 and

15 mg KOH/g.

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

20 polystyrene gels {Ultrastyragel® at 10* and 500 A), THF

as solvent and sulphur as standards.
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
25 Dbetween 2.5 and 3. .
The matt effect increases as the branching
increases. Branching may be obtained using polyols with

a functionality of more than 2 {in general triols) or



The said excess of acid groups is deternmined by its acid nunber, expressed

in-mlligranms of 25 potassium hydroxide required to neutralize the free
acidity of one gram of polyol (occasionally referred to as "resin"). The
hydr oxyl nunber corresponds to the -23 - mlligrans of potassium

hydr oxi de required per gramof resin in 24der to neutralize the excess
acetic acid released during acetylation (with acetic anhydride) of the
hydroxyl ated polynmer. For further 5 details, reference may be made to

st andard ASTMPRAYRCifise (pfdenxpseduibethef fone 96| gnydrbge r dmgerdR¥ ween 10
and 350 ng KOH/ g, preferably between 15 and 80. The acid nunber is at nost
equal to about2gedycrolhg apeuRkt ecwasey relppsed 18uRiP&APY; 10 it is

al so advant ageously at |east 2 _ng KOH g, ,preferabl t least 4 ng KOH g. A
good choi ce cERECHLOTII, WLk ﬁng?GFbS?ﬁ‘ggtiLgH Bgl’?ﬁﬁés&}\%s i aERY nunber is

f bly b 3 and 15 oH g., 15 h -
ol coul ar wei QRECR SA0F tReFUFABEF SBr TRFAFBRyFAFEaFFoher B 1 he pr ocent
[ ti het Q 15,000 .9/ mpl., T ' [
ot or m noc by SOUCLERTRE FORTERTiAEogr Aony TP Ao R SR IRE . ° o

_glj_a::s, two 20 a%%ﬁ&ﬂe‘?”ﬁsg@&y( Lt bastyragel [err] at 10[err] and 500 A),

In the case of the use of hydroxylated
polyesters for the present invention, the product of
the esterification of one or more aliphatic, aromatic

10 or cycloaliphatic di- or polycarboxylic acids or
anhydrides or their methyl esters, which contain 2 to
36 carbon atoms, is used.

For example, mention may be made of adipic
acid, succinic acid, sebacic acid, suberic acid,

15 azelaic acid, decanedicarboxylic acid, glutaric acid,
terephthalic acid, isophthalic acid, phthalic acid orx
anhydride, naphthalenedicarboxylic acid,
hexahydrophthalic acid or anhydride, 1,4-cyclohexane-
dicarboxylic acid, dimerized fatty acids and

20 trimellitic anhydride.

The molecular weight of the polymer may be
adjusted by adding aliphatic or aromatic monocarboxylic
acids, or their methyl esters, having 2 to 18 carbon
atoms.

25 The percentage of the acid(s) or anhydride(s)
described above wiﬁhin the polymer mixture ranges
between 20 and 70%, preferably between 30 and 60%,

taken individually or mixed.



as solvent and sul phur as standards. It is desirable for the degree of
branching (that is to say the average nunber of free OH functions per

nol ecul e) to be between 2 and 4, advantageously 25 between 2.5 and 3. The
nett effect increases as the branching increases. Branching may be obtai ned
usi‘ng polyols with a functionality of #o2® than 2 (in general triols) or
-24 - polyacids (often used in the formof anhydride in order to reduce the
amount of water released during the reaction) with a functionaljty of nore
than 2; the latter caseIfstherePelyeariof the muesert fieventipm barticul ar,
trimellitic acid, especially in the_formof aphydrjde, is very favourable.
In the case olnSRéugeseds Ayar 8XyPat¥eapbryetieracs ??n?ﬁﬁ¥§%&égs

i nvention, the_produc f the egterificaﬁion of . one orwgnre al i phati c,
aromatic 10 8P58§UF3 PPHAS: PLeGinS or SPGRYREIBRXGHF A/E & or anhydri des or
their methyl esters. which contain 0,36 carbon _atans, is used. For

exanpl e, ment 6 Yﬁ§9dﬁé %555a§¥858P%F%a%ﬁ?d?c§ C frﬁ%@%ﬁﬁ%ﬁé%ebacic aci d,
suberic acid, elLatg agi ' | ' ' id,
Feropt hal o SenaEealifl edactFGPORRRL RN Chr B0 dy il AC

napht hal enedi gai Boxy! Longa-daeNenamuginRiLial 163 CT fe QoA dl6r
1, 4- cycl ohexane-
derivatives of dicyclopentadiene, or of methylmaleic,
itaconic, maleic or fumaric acid.
Among the polyhydroxylated alcohols which are

10 useful for synthesizing the polyester are: ethylene
glycol, 1,2- or 1,3-propylene glycol, 2-methylpropane-
diol, diethylene glycol, dipropylene glycol,
1,4~-butanediol, 2,3-butylene glycol, 1,6-hexanediol,
1,5-pentanediol, neopentyl glycol, cyclohexane-

15 dimethanol, triethylene glycol, neopentyl glycol
hydroxypivalate, tetraethylene glycol, polyethylene
glycol, polypropylene glycol, dibutylene glycol or
polyethylene glycols, trimethylpentanediol,
butylethylpropanediol, glycerol, trimethylolpropane,

20 hexanetriol, pentaerythritol, sorbitol,
trimethylolethane and tris(2-hydroxyethyl}
isocyanurate. The percentage of these may range between
10 and 60%, preferably between 10 and 50%.

For the preparation of the polyesters, and in

25 particular during creation or conversion of the ester
bond, it is indicaﬁed to use catalysts which are known
*per se" for the esterification; these catalysts, which

may be found in the final composition, may be used



di-carboxylic acid, dinerized fatty acids and 20 trinellitic anhydride. The
nol-ecul ar wei ght of the polynmer may be adjusted by adding aliphatic or
aromati ¢ nonocar boxylic acids, or their nmethyl esters, having 2 to 18

cat bon atons. 25 The percentage of the acid(s) or anhydride(s)
descri bed above within the polymer m xtuBé ranges between 20 and 70%
preferably between 30 and 60% taken individually or m xed. -25- |If the

pol ymer of the present i nvention is unsaturated, di- or polycarboxyllc
aci ds or anhy@®lioheés amsst & Rixguxe. oPBPNgs theyeAtasyahs evbiak| myrbe

anhydride, tetrah drophthallc acid or_anhydride, 5 fumaric acid,
hexachloroenddﬁﬁ?ﬁ ﬁﬁtﬁ&?lErSE?Hto¥n8ﬁﬁ969Pdeme%%%%9Inalelc

acid, itaconic_aci derj vatives of  di ope di ene
met hyl mal ei c, qqqi’ég:"n%@ “Wé#eei“}?r@r PFE?‘?'&FP lLL A ﬂ@ethﬁsﬁgl%ydr oxyl at ed
al cohol s mhlch are 10 efuléfor n% esiz oo¥esteé are: ethylene
Gl yool, 1 2-  OFOEIE Bea ShpesRadaY gﬁ&w@?s CBERYIRREE) L nyl one
15 B o Yol S AAER h ohoLAAFSiGR
?;??;2?23: engr &@{gp%&%&&;eclﬁy %BHS”E}&E 9&%% BygLAY¥PLpaET €,

mention may be made of sulphonic acids, the most common

of which are paratoluenesulphonic acid and

methanesulphonic acid. Among the Lewis acids, mention

10 should be made of those based on titanium, such as
titanium tetrachloride, tetra-n-butyl titanate,
isopropyl titanate, tetrakis{2-ethylhexyl) titanate,
titanium acetylacetonate, stearyl titanate, nonyl
titanate or cetyl titanate, those based on vanadium,

15 such as isopropyl vanadate or n-butyl vanadate, those
based on zirconium, such as zirconium tetrachloride,
n-propyl zirconate or n-butyl zirconate, those based on
tin, such as anhydrous or hydrated tin chlorides,
dibutyltin oxide, tin octoate, butyltin hexanoate, tin

20 oxalate, monobutyltin oxide, monobutylchlorotin
dihydroxide, dibutyltin dilaurate, dibutyltin diacetate
and monobutyltin tris{2-ethylhexanoate).

The use of the above catalysts is
particularly advantageous in the case of hydroxylated

25 saturated polyesters, and in a percentage by mass
advantageously betﬁeen 1/2 and 2% relative to the
saturated hydroxylated ester.

Addition of the compounds of the above types



glycol, pol ypropyl ene glycol, dibutylene glycol or polyethylene glycols,
tri-met hyl pent anedi ol , butyl et hyl propanedi ol , glycerol, trinethylol propane,
20 hexanetriol, pentaerythritol, sorbitol, trinethylol ethane and
tris(2-hydroxyethyl) isocyanurate. The percentage of these may range
bet'ween 10 and 60% preferably between-187and 50% For the preparation of
the polyesters, and in 25 particular during creation or conversion of t he
ester bond, it is indicated_ to yse catal ysts which_are known "per se" for

the esterificda® Ith@ossiRlg 3 Qar\%icé‘llraﬁaﬁob?%ﬁﬁdthﬁ the final
as a mxture ng the catal ysts

conposi tion, used -,26- al one or
mhrgh my be &éé?ﬁa TR AT 352 the SRESSAPT A eﬁ??ﬁﬁn?ﬁentlon shoul d
be made nore artlcul rl ose ba ed on. rot| ecially those
which are orgg ‘ﬂ% %5@%8& Wﬁeﬁp ipizgt ﬂﬁ|8ﬁ ?éeagé ageousry
organic. More I rgan ntion may be
nage of sulphé%ﬁ%ﬁgm%?ﬂ &QKanDst:%gﬁﬁg g?ﬁﬁﬁ'gﬁ gggegggg?gﬂgenesulphgnic
acid and ”gthQQﬁﬁﬁhﬁﬂP dr A prATRRG Eﬁ §eh¥bs . acids, mention 10 shoul d
a

be made of those sed on tltanlun1 such as tltanlunltetrachlorlde
tetra-n-butyl titanate, 1pSQNeORMsel Wharal & mE@hﬂeré§€3reR3f|a§XWﬁ'

titanate, titanium acetyl acetonate, stearyl titanate, nonyl titanate or
cetyl titanat golyesddignad @ei)adisulised at the start, it is very
desirable to use those of the above catalysts which are
known for giving satisfactory catalysis of the
10 transesterification, or to introduce other catalysts
which are known to do this, for example zinc
carboxylates, antimony trioxide or any other catalyst
known to those skilled in the art in the technical
field of condensation. The amounts to be used are
15 advantageously between 1/2 and 1% (by mass) of the
initial charge.

Besides working in an inert atmosphere, in
order to improve the polymer or to protect it from
coloration during the esterification process, it is

20 preferable to add antioxidant additives such as
triphenyl phosphite, tris(nonylphenyl) phosphite,
stearylpentaerythritol diphosphite or equivalents
thereof. These compounds are preferably used in an
amounﬁ at least equal to 5 per thousand and at most

25 equal to 15 per thousand.

In order.to obtain the polyester mentioned
above, techniques which are known per se are used. The

usual reaction conditions may be mentioned, namely:



15 such as isopropyl vanadate or n-butyl vanadate, those based on
zi rconium such as zirconiumtetrachl oride, n-propyl zirconate or n-butyl

zi rconat e,
di‘butyl tin oxide,

t hose based on tin, such as anhydrous or hydrated tin chlorides,

tin octoate, butyltin hexanoate, tin 20 oxal ate,

nmorfobut yl ti n oxi de,
dibutyltin diacetate and nonobutyltin tris(2-ethyl hexanoate). The use of
t he above catalysts is particularly advantageous in the case of

hydroxyl ated 25 sat ur atfichado| beegtestaduren datwesnpeboutit 26 *Byandss

advant ageously between 1/2 and 2% rel ative to the saturated hydroxyl ated

nonobut yl chl or ot i n-di2Byér oxi de, di butyltin dilaurate,

ester. Addition of the cxggynds of the above types -27- makes it

possible in particu
vol ati | e conpounds,
these polyols which is particularly 5 suitable for the present invention.
met g0 astipasifald.- or pol ycarboxylic acids) is used
it is very desirable to use those of the above catal ysts

In the case where a
at the start,

and fld oMt ORirdEsiRd Poteehn® hieBebpastbanat kag of

whi ch are Bnown for gi viTige saiiid randery st ahes hydebxilentfiber

transesterification,

this, for exangheulad riwe cartimollladss thentalkadyntityoisdedguséryl bbhehe

cat al yst

10

15

20

25

point which makes it possible to obtain the best
properties of covering of the polyurethane. Thus,
before unloading, in principle in a refrigerated
chamber, catalysts, antioxidants and any additive
required for the final application are incorporated.

The polyesters used for the present invention
have a glass transition temperature (Tg) of between 40
and 80°C, preferably between 50 and 70°C, in order to
give the system the stability required during storage.
It is possible to use mixtures of amorphous and
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).

For the present invention, in the case where
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 to 100% of a hydroxylated acrylic polymer, the

Tg being between 40 and 100°C. With the said mixture,

ar to reduce the manufacturing time and the em ssion of

or to introduce other catalysts which are known to do



krown to those skilled in the art in the technical field of condensation.
The anpbunts to be used are 15 advantageously between 1/2 and 1% (by mass)
of the initial charge. Besides working in an inert atnosphere, in order to
i fprove the polynmer or to protect it fromcoloration during the
est’erification process, it is 20 preferable to add anti oxidant additives
such as triphenyl phosphite, tris(nonyl phenyl) phosphite,

stearyl pentaerythritol diphosphite or equival ents thereof. These conpounds
are pref er abl £hes sy sitem maagnbentreptedasasédyapndohgvegegoe@ousand and at
most 25 equal to 15 per_thousand. In order to obtain_the polyester

nment i oned abowEahiddhy quednghisterage. kaswiepér asegapd gaemicgheandual

reaction conditions nmay be nmentioned, nanely: -28 - final tenperature
bet ween aboutnfﬁﬁFgPﬁFé BXPPEEGLEEr) C, - absol ute pressure between 5

hect opascal s and 800 kil gpascal s. . The_ acid nunber and the
hydr oxyl nunber shoul d ﬂgm%%W%FBFVgaFegh@cﬁyiéFiﬁ??¥m?§sdﬂ?%§?%d to the
poi nt whic ngﬁgf,it gfsible t.o obtgin t he best _pro eities of covering of
the pol yur 8t naiRERiRRek DY aeacs 186 Gl HgSaEHERFPACEPREL SRS PRPRSERs at ad 10
chanber, catal ysts, antioxidants and any additive

in particular vinylaromatic monomers and esters of «,B-

unsaturated ethylenecarboxylic acids. Mention may be
made, for example, of styrene and its derivatiwves, such
as methylstyrene or chlorostyrene; in the case of

10 products for exteriors, they are present in amounts of
between 5 and 54%, preferably between 10 and 25% of the
monomers as a whole. Amounts less than 5% may affect
the corrosion resistance.

Among the a,B-unsaturated ethylene acid

15 esters, mention may be made of acrylic and methacrylic
acid esters such as methyl acrylate, ethyl acrylate,
butyl acrylate, 2-ethylhexyl acrylate, dodecyl
acrylate, methyl methacrylate, ethyl methacrylate,
butyl methacrylate, 2-ethylhexyl methacrylate and

20 lauryl methacrylate. Preferably, the unsaturated esters
are present in an amount of between 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.

25 The hydroxyl functionality of the acrylic
polymer is imparted by the copolymerization of monomers
having hydroxyl groups, such as hydroxyethyl’

methacrylate and acrylate, and hydroxypropyl acrylate



required for the final application are incorporated. The pol yesters used
forr the present invention have a glass transition tenperature (Tg) of

bet ween 40 and 80[err]C, preferably between 50 and 700[err]C, in order to
15 give the systemthe stability required during storage. It is possible to
use€ m xtures of anorphous and crystall Fn80pel yesters, the appropriate
proportions of which nmust allow both good chem cal and good physi cal
stability. The Tg of the polyner is determ ned by 20 cal orinetry by
differential vl yatha@sQaterorin kaopnésenf betweenoh, anpd 80%, cbkeswhere
hydroxyl ated acrylic polynmers are used, only one binder is used, the Tg

bei ng bet ween PRXcentam®| afyijadb n®ladiesetoatineempnemerer 85 arvhosed
conprising O to 30% of 25 an acryljc polyner, the Tg bheing_between -20 and
50[err] C, and Ding NRRAMISHATYA Iy PrOeH &Ce@Lhaip thBepBYdrexylt RENYYT bei ng
bet ween 40 and, 1 D!err C Wth the said m xture, - 29 - the system may
be treated eastt ave good stability during storage, as well as good

be 5 obt ai ed by react | APS BEPIGRS REIVIREITBY L pRERcanGRERRRe SFid -
e UL AR B a5 S LB BB
Its derivativegqSueh &F TR WA Methlb9SEYLERE, §Pabbfi&ase of
acid or fumaric acid and/or of maleic acid or
anhydride.
10 In order to prepare the said acrylic
polymers, the various monomers are mixed together and
are reacted by free-radical polymerization. Among the
initiators which may be used, mention may be made in
particular of benzoyl peroxide, tert-butyl
15  Thydroperoxide, di-tert-butyl peroxide and
azobis(isobutyronitrile). 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
20 solvent in which the monomers are soluble, such as
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
25 organic solvent and to recover the solid polymer. The
residual content of'solvents or volatile compounds
should be less than 0.5%.

When the hydroxylated acrylic polymers are



10 products for exteriors, they are present in anmounts of between 5 and
54% preferably between 10 and 25% of the nononers as a whole. Anpbunts |ess
than 5% nay affect the corrosion resistance. Anmong the [err]-unsaturated
etthyl ene acid 15 esters, nmention nay be nade of acrylic and nethacrylic
aci‘d esters such as nethyl acrylate, ethglL acrylate, butyl acrylate,

2- et hyl hexyl acryl ate, dodecyl acrylate, nethyl nethacryl ate, ethyl

met hacryl ate, butyl methacrylate, 2-ethylhexyl methacrylate and 20 |auryl
met hacryl ate. difpgEo aen ety &hed cendatdonpedgpeséhedi abgWeanount

of between 5 and 8% and correspaond to a m xture of _esters of al kyl having
1 to 3 carbon %ﬁ"{i‘fﬁs‘?a&rﬁﬂ’w {FOEF1ABKEe #ishs 2 PEEPRLYMBr eCORRRXRLRE of

met hyl nethacryl ate and butyl ,acrylate. 25 . The hydr oxyl
functionality %%°qxﬁ?§£ﬁ' qﬁ?ﬁiﬂ%ﬁ%ﬂaﬁi$q ﬁﬁ&PFganEytPh§h8085¥§ﬁBFization of
ronorer s ey RN s Srioding SRR VSRR MLt e and
of betweeng5 % ' e , ' .at.e .1 he nononers as a
whol e, bei%g %%%%%gﬁﬁ;ﬁﬁ%ﬁggﬁé%ﬁﬁ%&%%Fgrﬁ&%%§§%§%%ox?&gﬁhnber i ndi cated. 5

oo o B 2 550 3B U lEhE o e 15
is preferred to use polyisocyanate and saturated
polyester systems.

The acid number which the polymer of the
10 present invention has makes it possible to react the
carboxyl groups with aliphatic, aromatic and/or beta-
hydroxyalkylamide polyepoxides, and double-crosslinking
is thus obtained.
As has been mentioned previously, the
15 esterification catalysts may be found in the final
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
20 effect, to verify the presence of and, if necessary, to
add an esterification (including transesterification)
catalyst.
A binder catalyst content at least equal to
0.5%, advantageously to 1% and preferably to 2% should
25 Dbe ensured, and it is preferable for the content not to
exceed 5%, advantaéeously 3%, preferably 2% by mass. As
most catalysts are based on elements of metallic

nature, it may be more practical to express this



acid or fumaric acid and/or of maleic acid or anhydride. 10 In
order to prepare the said acrylic polyners, the various nononers are m xed
toget her and are reacted by free-radical polynerization. Anong the
inMitiators which may be used, nention may be nmade in particul ar of benzoyl
per'oxi de, tert-butyl 15 hydroperoxider dB-tert-butyl peroxide and

azobi s(isobutyronitrile). Chain-transfer agents such as nercaptopropionic
aci d, dodecyl and |auryl mnercaptan may be used to adjust the_nol ecul ar

wei ght . The p&bpRdGtesiistia dnckermedoduttPRisopgrivaLlents ngla Poissol vent
i n which the nononer,s are sol ubl e, Zggh as tol uene, xylene, butyl gcetate

and propyl ene GSfeolt thdth FFPEERSed L8Rt 8, CPRFERtaRFaleeBt e
| i zati [ l.,ete, th ti ' ' t ed, d
Vacuum i n or Qe FRHSE e PSS g BAAFC (861 DBRESERG Lo recover the sol i d
| . Th | | £ | at i d hould b
Poss than 0. soCURERaeRlign0, 8005 s peaeraBly 8B, eabgaRaNEr™ S10U E 28
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crosslinking wmth a prepolynmer containing iSocyanate functrons nasked

according to i@ yuRS e itdYeatkeR, i snl RIREEsOBAEEBEdy VA t Sk Peatissifed matt
5 effect, but the nechanical properties remaln
advantageously 0.2 equivalent, preferably 0.1
equivalent per kg mass (of binder).
The esterification catalysts which give the

10 best matt effect are catalysts having one, preferably

both, of the following characteristics:

- a low liposolubility,

- an advantageously solid, preferably
crystalline form.

15 As regards the low liposolubility, it should
be mentioned that these preferred catalysts are only
sparingly soluble or are insoluble in the media
(chlorobenzene + octanol} of the octanol test (see
below) .

20 In general, in order to satisfy these
conditions, it is preferable to choose inorganic salts
[having a catalytic activity] and/or organic salts
(including salts derived from hydrocarbons, such
as, for example, those corresponding to the "anion"

25 CH,CH,, although they are not the most advantageous),
such as sulphonate; carboxylate, acetylacetonate,
phosphate, phosphonate or phosphinate, which have few

methylene or methyl units, advantageously on average



I asufficient for uses subject to bad weather. Thus, it is preferred to use
pol'yi socyanat e and saturated pol yester systens. The acid nunber which the
polymer of the 10 present invention has makes it possible to react the
car boxyl groups with aliphatic, aromatic and/or beta- hydroxyal kyl am de
pol yepoxi des, and doubl e-crosslinki ng +s38hds obtai ned. As has been
mentioned previously, the 15 esterification catalysts may be found in the
final polyester and may act as matt-effect agent. In order_to inprove the
repr oduci bi | | Mptofmong $hapx dcpegnanienal(few exampspybbeypatoric or

pol yal cohols tg benefit therefrom_ it is preferable, so as to have a good
matt 20 ef f e@iani®eny, drPPG-¢Re Pk it bi2 [REDY et ReLs &Y O™ o add an

esterification (inhcluding transesterification) catal .. A binder catalyst
content at | eé’s"t(e‘%dl?gﬂyt gxo(;_ FQr Cadvahit ggeﬁ‘ﬁngpFS%fb?géi&ﬂ ﬁ?gf‘@?’é?)l y to 2%
shoul d 25 be gnsur.ed, d.it i referable for the content not to exceed
5% advantageéﬁgvy]3@§u%£§?§P55%§%7@6by mass. As nost catal ysts are based

on elenentg of netallic gp%ﬁ@ggpgttggysggigpggrﬁaggﬁi%%I¥%?§g§ggfés this

-32 - characteristic inﬁea atonm C equi va case, it is

expressed thatedy Gy §tdhd $Rinectbe’ doBvBORRERbYALRD mbREuKS, M55 (O

particularly by extrusion.
Among the catalysts capable of giving very
good results, mention may be made of those which are
10 renowned for catalysing allophanation reactions;
another category of catalyst which moreover broadly
covers that of allophanation catalysts are catalysts of
the carboxylic acid isocyanate reaction.
Among the catalysts which give particularly
15 good results, mention should be made of tin {II) salts,
such as pyruvate, oxalate, halide and in particular
chloride (halides can alsoc have the advantage of giving
a so-called structured surface).
Among the catalysts which give particularly
20 good results, mention should be made of tin (II) salts,
such as pyruvate, oxalate, halide and in particular
chloride (which also have the advantage of giving a so-
called structured surface).
Surprisingly, the catalysts which can be used
25 as catalysts for the masking reaction can promote the
appearance of the matt effect {(or satin effect). Thus,
as catalysts which promote the matt effect, mention may

also be made of organic bases whose basic function is



advant ageously 0.005, preferably 0.01 equivalent, 5 should be achi eved, and
it is preferable for the content not to exceed, on a nmass basis, 0.3
equi val ent, advantageously 0.2 equivalent, preferably 0.1 equival ent per kg
mess (of binder). The esterification catalysts which give the 10 best matt
ef ffect are catal ysts having one, preferaBly-both, of the foll ow ng
characteristics: - a low liposolubility, - an advantageously solid,
preferably crystalline form 15 As regards the | ow

| i posol ubi |'i t yporinte diyod chilkerogienmt icam pliosphavrubestops ehétrredenabaiygts are
only sparingly soluble or are insoluble in the nedia (chl orobenzene +
octanol ) of tiRrefarnesd. d&stis(sesivebdR) fogothe basic atompngenteal , in
order to satisfy these conditions, it is preferable to choose inorganic
salts [haV|ngh?%ﬁﬂhﬁ@ﬂﬂg@nacﬁﬁﬁlP@F1§AGV0Psoﬁﬁaﬁﬁés§aﬁﬁﬁa% kel Harhg salts

derlved fron1 rocarjpons, ,such for e t hose corresponding to the
"ani on" O—‘%lérpry] 1S Fings h(%l?&hefcﬁ@? Sr Yﬁbiil?ﬁelﬁﬁgi%advant ageous),

such as sulphonat car boxyl ate .a ty cetan hat e, phosphonat e or
phosphinaté fﬁ' Pe Fe kﬁ enBth Frﬁﬁatgagﬁﬁvﬁﬁ?ageously on

average ‘%%osﬁﬂ¥heEP ot tB%%f%r%%& YAkl 6 Loy SXRIBLS ffig melonic

tertiary amines can contain from three up to about 50
carbon atoms per basic function (it is recalled that it
is more practical for there to be only one per

10 molecule). Heavy amines, in particular fatty amines,
have a favourable effect on the appearance of the
painted surface, but the effect on the matt effect is
slightly weaker.

Amines also have a favourable effect on the

15 mechanical properties, which indicates a catalysis of
the crosslinking in powder phase.

It is, admittedly, preferable for the organic
bases to be relatively non-volatile per se (b.p. at
least equal to 80°C, advantageously 100°C, preferably

20 200°C), but under the conditions for crosslinking
powders, the observation of the low volatility is not
very restricting and is, in particular, easily achieved
provided that there are free acid functions in the
binder in an amount at least equal to the amount of

25 Dbase (expressed in equivalents). If not, it is possible
to envisage using ﬁeavier bases, i.e. bases whose
molecular mass is at least equal to 100, advantageously

180, preferably fatty bases, i.e. bases whose molecular



dianion [[err] OOC-CH err]-COJ err]] has 1/2 methyl ene per anion),
preferably not nore than 2, nore preferably not nore than 1, and even zero.
5 As regards the solid form it is preferable for the nelting
point to be above that of the m xture, particularly by extrusion. Anong the
catal ysts capable of giving very good re8&l ts, nention may be nmade of those
which are 10 renowned for catal ysing allophanation reactions; another
category of catalyst which noreover broadly covers that of allophanation
cat al ysts ar e maRsisorasftarh&haay BoRy| Theaoirgandgchanasecarabei BUreAnong
the catal ysts which give particularly 15 good results, nention should be
made of tin (199 ignlad guixtpme o They AiRES, caRacereringl PERSENd in particul ar

chloride (halides can al so, have the advantage of giving a so-called
struct ured sur#%ﬁﬁ%%°qﬁnﬂﬂftqﬂaﬂﬁﬁﬁ%qygﬁ§ @HPGﬁlQPgecﬁégFFEBPQ%F9 58 good

I'ts, mention should he made of tin (IL) sal h t
xal at o] hal | (R A AEIORICRS AR AYA o R UBCRA0R5! FEC RGNt age

of 9iving & sqi LAl AhMHHALNLT SULEARRL: BU RELELNGL Koy ! BEnERIBHYS! S

as catal'ysts for nasking 'on~can pronote the
appear ance of aHEe {@;atntggi?gﬁ{sléprinsgt e & LRGLh dZQgsnoéerQEg' Y$ER Whi ch
pronote the ma eftect, nt1on nay al so be nmade of organic bases whose
basi ¢ functi onjeé jgocyanate functions. In order to obtain a strong
matt effect, it is desirable for the amount of amine to
be at least equal to about 1% (in equivalents),
10 advantageously 2%, preferably 3% of the masked
isocyanate functions in the powder. The amines can be
used alone or in combination with the preferred metal
catalysts mentioned above.
This (these)} catalyst(s) which promote the
15 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 operations, in particular in the polyols
after the condensation.
20 The use of these polyols containing at least
one of the above catalysts is particularly favourable
for implementing the present invention (in order to
calculate the concentrations, the above data may be
used for the binder, given that the polyol represents
25 80% of the binder). Part of the 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 concentration by mass is higher than the



--34 - borne by a nitrogen or phosphorus atom nitrogen being preferred. It
I s:desirable for the basic atomnot to bear hydrogen. The basicity is at

| east equal to that of pyridine rings (for exanple pyridine itself, 5
pitolines or quinoline). The preferred bases are phosphines or, preferably,
tertiary anines. The tertiary anines can3éontain fromthree up to about 50
carbon atons per basic function (it is recalled that it is nore practical
for there to be only one per 10 nol ecule). Heavy am nes, in _particular
fatty am nes, VRhies Faasudapithepbove Hinder appemrrnseash 2BeoFai nt ed
surface, but the effect on the matt effect is slightly weaker. Am nes al so
have a favour &7 exd%ct on the 15 nmechani cal properties whi ch i ndi cat es

tal ysi f th hase. adm t 1 edl
referabl e for the or ganttis BHEEEY Gloena.R |ty1H8ﬁn%Pﬁt’i“P SBettse (b. p.
at | east equabrg [er C advag@;gquPmyPé nk#ﬁﬁog erabl¥h20
200[err]Q), b ers e
b t f I ekl
par t1 oul ar > e .%Se Haet ek itha %ﬁﬁé?é%%%é%??éégsi?ﬁcrunct lons in
e e i %@tblac{sﬂe@%ff%wl Ao €rAMRUAL 0hedD chaserkexpr essed

I n equi val ent I's possi Bl e t0 envisage using’ heavi er bases,

i . e. bases whasgmEH s Wil rdgﬁ&dc%uetmlgeilﬁioce%eg kﬁoJrHOtoaéMagéageousl y
180, preferably atty bases, i.e. basesS whose nol ecul ar

familiar with the manufacture of powder coatings. The
presence of (matt-effect) waxes in the coating

10 composition makes it possible to improve the matt
effect, but this promotes the formation of
microcraters, which should be avoided in certain uses
of paints. Given the above, a person skilled in the art
will choose whether or not to use these waxes.

15 These waxes, which are known per se, may be
chosen from polyethylene oxides, and are added in a
proportion ranging from 0 to 5% relative to the binder
(by mass}.

They may also be chosen from mixtures of

20 polyethylene oxides of the above type and fluoro-,
advantageously perfluorohydrocarbons and, in
particular, tetrafluoroethylene polymers (PTFE). In the
case of fluorohydrocarbons, it is preferable not to
substantially exceed 1%; they are generally used at a

25 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



--35 - mass is greater than 250. The organi c bases can be pure or in a

m xture. The am nes can conprise other functions and in particul ar
functions corresponding to am no acid functions and cyclic ether functions
suth as 5 N-nethyl norpholine, or otherw se. These other functions are
advant ageously in a form which does not B&act with the isocyanate
functions. In order to obtain a strong matt effect, it is desirable for the
amount of amine to be at |east equal to about 1@6gin,equivalents), 10
advant ageous| yPiomerslrgh yadg it PRsSsHdee§o o8tpaRatBef BRELFBAS in the

powder. The am nes can be %sed al one or ,in_cqnbinatiQ referred

. ith th
met al cat al yst@OHREHE i et B{ﬁ/é?reﬁﬁnéi'(ﬂﬁe?@lngapaﬁﬁégé\g) %Wﬁi Eﬁe fonot e the
15 tt effect, be .introd d at [ ' t t] f
the povder paiFRIMAFE A (TSR SREWERS hetE) BRALEqORa! BYREREAF, eI ¢
t [ | t di t.l N ' in.th | yol
et 05 o0 o il e O S NPT AT BT GV B B ol

at least ome ofn it MARIGALAUY 1P b bEbaEbebaxounaDl B! Of

I mpl enent i ng I'nventT on n order to calcul ate

concentrations, the abowg,fa %H@%bii%eﬂ)%%q Pectif® ReAUehn Bhyeigtpat the

pol yol represents 25 80% of” the nder Part o tﬁe pol yol s which act as

vector productmdqd e aimluwslqimidl, seibecuistds bhbmehlCinht BAL80ai tS
packaging in the final mxture. In

neutral role or may promote the matt appearance,

depending on the pretreatment chosen. It was seen that

10 titanium oxides which have undergone a silica (and
possibly alumina) treatment significantly increased the
matt effect, the one having the most pronounced effect
being that sold under the name Titafran RL68.

Titanium dioxides treated with zirconium

15 oxide have little influence on the matt effect.

A person skilled in the art can thus easily
modify the satin or matt nature by acting on the
titanium dioxide used.

The paint or the varnishes according to the

20 present invention may contain the various types of
additives, which are known per se, such as degassing
agents, levelling agents, antioxidants and UV absorbers
(anti-UV agents). They may also contain the wvarious
matt-effect adjuvants known to improve this effect.

25 Thus, as a recommended degassing agent,
mention may be madé of benzoin, present in particular
in an amount of between 0.5 and 3%, which makes it

possible to release the volatile compounds from the



this case, the concentration by mass is higher than the - 36- val ues
given in the above binder and may reach 25 or even 50% The binder of the
present invention nakes it possible to obtain matt (low gl oss), snooth, 5
structured, textured paints and other effects such as the shot-bl asted

ef ffect, using the additives, fillers, pi@8ents and manufacturing processes
known to those famliar with the manufacture of powder coatings. The
presence of (matt-effect) waxes in the coating 10 _conposition makes it
possi bl e to i ey duriagrerdenias angutot RESVERbNBeESCEReSEBRNESI on of

m crocraters, which should be avoided in certain uses of paints. Gven the
above, a persdissifamation ofe cxatews PrcRaE8e whet her or not to use these
waxes. 15 These waxes, ich are _known be chosen

X er.se, ma
from pol yet hyl ene oxi de<2S, & e stpﬁeédngpﬁgg?BﬁV?ﬁn@¥ g fromoO to
5% relative to the .binder (b s). They nmay also_b hosen from m xtures
of 20 poIyetruﬁQﬁii*5d3§;¥ﬁ§£%42§i§%5 epfyﬁgegﬁdoflB8$%§?r§§vantageously

er fl uor ohydr ogar s _an i rticul ar raf ku e ol ymers
CoTFE) - Pnb n B LR B BorwbBh! B 5. 0AACHRYa8REPC ¥

substantially v As tahaha%rt%rg?s%gg?&" ¥oUsGdcabid ga1ykepkest of

greater than 0. 1% rel’ative to the
absorbed into silica.

In order to improve the exterior strength and
the resistance to overfiring or to hardening in ovens
10 with direct gas injection, it is recommended to add to
the formulations UV-absorbing compositions and/or
antioxidants of the primary and/or secondary type, of
the phenolic type or alkyl/aryl phosphites. The said
additives may be present in the formulation in an
15 amount of between 0.5 and 2% of the paint as a whole.

In order to reduce the hardening
{crosslinking) temperature, catalysts for formation of
urethane, such as DBTDL (dibutyltin dilaurate) may be
added to the formulation, directly into the premix or

20 as a master batch.

The matt powder paints which form the subject
of the present invention may advantageously be
manufactured by melt-blending the compounds of the
formulation. Firstly, they are preblended in a blender

25 and are then melted, they are homogenized and are
dispersed in an exfruder which has one or more screws.

It is desirable for the mixing, blending and

extrusion temperature to be at most equal to about



The fillers and pignents together may reach 2/3 of the mass of the binder.
In-the fornulation of paints, the appropriate - 37 - pignents which nake
it possible to obtain the desired col our should be present, it being

pdssi ble for these pignents to range between 1 and about 50% by wei ght of
thé total of the powder paint. Fillers-n&9 thus be used 5 in the
formulation in ambunts of between 5 and 40% Anmong the pignments, specia
menti on should be nade of titaniumdioxide, since this pignment may have a
neutral role @308y pdvaptegehushmt toappeatahl:@ C dagxesfinab lon ttche
pretreatnment chosen. It was seen that 10 titani um oxides which have

undergone a silgoea (3ndipasfibhitakugupes)treat @ndesitibie chot | the ncreased
the matt effect, the one having the nost pronounced effect being that sold

under the ”a”%mik%%ﬁbéﬂtBh@%raEh&@”hB”b@'Q%'Q@Es%rééﬁﬁﬁ ¥t fp&h£ coni um 15
oxi de have little influence on the matt effect. A pérson skilled in the art

can thus easi '650"@30(1hﬁ)(rahﬂ@gééﬁé@yo{:on&BBuBa?G”’@ By S ML PR AR | T ani um
di oxi de used. The paint or the varnishes accordlng to the 20 present

I nvention Yy gont %I R th@hvggkggag%%{f)ﬁ%tgﬁ % 853\ ]déaﬁ]eﬁ knovvn per

se, such a dega55|ng agen 5 Oxi $-and
sbsor bers (antyg V80000 8 TBE,BH02. BOTL A0 L0%, YL B vt

the desired particle size is obtained (in general d,, is
at most equal to about 200 micrometres, advantageously
to 100 micrometres (2 significant figures) and 4, at

10 1least equal to about 20 micrometres, advantageously to
about 50 micrometres) in order to apply it to metal
supports such as steel, aluminium or other alloys,
glass, plastic or wood.

The ratio between the polyol(s) and the

15 1isocyanate(s) is defined by the deblocking
stoichiometry. The amount of isocyanate
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

20 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

25 equal to 95% and at most equal to about 110% of the
stoichiometric amount; the most common and thus the
most desirable range is at least equal to 100% (three

significant figures) and at most equal to 105% of the



matt - ef fect adjuvants known to inprove this effect. 25 Thus, as
a recommended degassi ng agent, nention rmay be made of benzoin, present in
particular in an anount of between 0.5 and 3% which nakes it possible to
rel ease the volatile conpounds fromthe -38 - filmduring hardeni ng and
to ‘prevent defects such as the formatiend®f -craters or pits. The
recomended spreadi ng additives are acrylic polyners, fluoro polyners or
polymeric 5 siloxanes, in anounts of between 0.5 and 5% added directly as a
"mast er bat ch"steichiongfinipanomts dhesbsystiemsi beyigol pchighn order to

i nprove the exterior strength and the resistance to overfiring or to

har deni ng i n REfRCABLORFH fee@cighs foy ceempie af i1§aﬁ‘§c8ﬁgeﬁged to add

bri mary and) of CRSCUARERG SIS FETEIR c SEpBRGreNl RFE BPPR
phospilt oo, THE. Shy SO, IR PO PSRN 1L UAe LORBL LoD | 1 o 19
(he, Dardentno, L RBAANN I8 hAISLAL o Sl 1608 S5 BLL
or oo, A S A B P 0 LR The
The powder obtained may be applied with an
electrostatic gun or by a f£luid bed. The preferred
application of the present invention is that carried
10 out with the Corona-charge and Corona-effect
electrostatic gun or by friction (triboelectric).
The substrate onto which the paint is
applied, mainly steel or aluminium, may or may not be
preheated before the application. Once applied, the

15 powder is melted and hardened in an oven for 10 minutes

to 2 hours at a temperature of between 140 and 220°C

depending on whether or not the system is catalysed,
generally for 10 to 30 minutes at a temperature ranging

from 180°C to 220°C.

20 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
possible to decrease the firing time, and vice versa.

One of the advantages of the present

25 invention lies in the fact that it is able to obtain
deep matt effects without it being necessary to use
compounds containing at least one amide function

substituted with an alkyl which itself bears an alcohol



of- the present invention may advantageously be manufactured by
nmel-t - bl ending the conpounds of the formulation. Firstly, they are

prebl ended in a blender 25 and are then nelted, they are honbgeni zed and
are dispersed in an extruder which has one or nore screws. It is desirable
for® the m xing, blending and extrusion-téhperature to be at nost equal to
about -39- 130C, advantageously to about 110[err]C, preferably to
100[err]C (3 significant figures). It is desirable for the extrusion

t enper at ur e t Fupetion detea §9u§hetBlﬁQQGERGGFbeﬁ?CPr@@W@mQa@%%u%f@emo about
70[err]C, preferably around 5 80 - 90[efrr]C. The extruded material obtained
is left to coslolghaniderpibectamer Bughnid néhd werally qetrespend Pt he
desired particle size is obtained (in general d[err] is at npbst equal to
about 200 ni crtheetiiesidadiant afeeudiscid 160rnexampde radigie sagidfi cant
figures) and d[err] at 10 I|east equal to about 20 m cronetres,

advant ageous| yalendlso@cisip succonscr acidi ngbutariccachpl yete. tex et al
supports such as steel, alumniumor other alloys, glass, plastic or wood.
The rati o bet WadFumee thereer() syishddiachagolambaehnAdnittedlviefitied by t he
debl ocki ng stqichionetry. The ampbunt of isocyanate_stoichionefrically
required to ré&bpoﬁsﬂhlﬁ FooPthEhﬁmeebH9dFB??Fsaﬂélﬁbﬂ%wgﬁ?Wléﬁ%sen with

0, 0, 0,
2 tol erance of, 20% advantageously;of 10 (BLEL ALY, Of 34 A0 1t TS

possible in particular to use only a small amount (not
more than 3% by mass of the coating, advantageously not

10 more than 2%, preferably not more than 1%) or better
still not to add any at all.

Thus, according to the present invention, it
is possible to obtain coatings which have a very mildly
alveolar structure. The alveolae are few in number and

15 represent a volume which is small enough for the
mechanical properties not to be adversely affected
thereby, but in the region of the surface they are
converted into craters which are invisible without
magnification and give rise to waves whose size (height

20 difference) is of the same order of magnitude as the
wavelengths of the visible spectrum.

More specifically, the compositions according
to the present invention make it possible to obtain
matt or satin coatings which advantagecusly have, on

25 average on a normal section at the surface, waves with

a height difference of from 0.2 to 5 um (micrometres),
preferably from 0.4 to 3 um (micrometres) and in the

most favourable cases from about 1 to 3 um



20- preferable to have an excess of isocyanate, slightly offset ranges are
preferred. In other words, the anmpbunt of isocyanate to be added is
advantageously at | east equal to about 90% and at nost equal to about 120%
of* the stoichionetric amount; preferably, it is at least 25 equal to 95%
and at nost equal to about 110% of t he-s#8i ehi onetric anmount ; the nost
common and thus the nost desirable range is at |east equal to 100% (three
significant flgures) and at nost equal to 105% of the -40 -

st oi chi onet ri c\¥RAMSLUYON syst ens having a high proportion of free acid

(for exanple at | east 2/3 of the masked jsocgyanate functions, see above)
are used, it nay be enV| Thgetatd sticadadenss Yr&ﬁlédﬁéﬁﬁéﬁﬁ0551¥o€§anate

and hydr oxyl nct i r 0t |ngs 9 tel rel ative to

t he above valdg% Gﬁd; (Réﬂﬁk Ebﬁﬁb ﬁaywﬁ e&ppgg T8l 8frostatic
gun or by a fluid referred.a ation.af .the present invention
is that carri e%rel%ar \%E%‘ﬁ“ a{,p ﬂgn ﬁ‘%?blé.‘ 28@ CHFXﬁg ePFect
electrostaglc friction (triboelectric). The substrate onto which
the paint iI's app |ecfa nalnly steel or alumnium may or may not be

preheated before the apidyeatd 59%he9%9%a%%%'b d, cBQ?eé °n8n$gﬁ& L gel ted

and hardened in an oven for m nutes to 2 hours at ature of

between 140 angnA2Qley e dRRANGWVIGORNINGERR! @EeBRY (HEen¥dt £FbHS

cat al ysed,
above) to circles (resembling, under very high

magnification, highly flattened [lunar] craters). [The

10 craters with a diameter of less than 0.2 um

{(micrometre} and greater than 10 pm (micrometre) are

not taken into consideration].
In general, these craters represent from 1/20
to 1/3 of the area.
15 Half of the area, advantageously 2/3 gnd

preferably three quarters corresponds to craters whose

diameter is at least equal to 1, advantageously to 2 um

(micrometre) and at most equal to 6 um, preferably 5 um
(micrometre) .

20 One of the characteristics of the
compositions according to the present invention is to
releése, under the crosslinking conditions, a small
amount of carbon dioxide which gives rise to the
alveolae, craters and/or waves and the matt effect.

25 The alveoclae can be clearly seen with an
electron microscope.

The present invention will be better

understood with the aid of the illustrative examples



generally for 10 to 30 mnutes at a tenperature ranging from 180[err]C to
220[err]C. 20 Bearing in mnd the preceding text, a person
skilled in the art will adapt the firing by recalling that increasing the
fi*ing tenperature nmakes it possible to decrease the firing tine, and vice
ver'sa. One of the advantages of the presddt-25 invention lies in the fact
that it is able to obtain deep matt effects without it being necessary to

use conpounds containing at | east one_am de function substituted with an
al kyl which i tgEigh g&drlovan im sdtigh the yariopgnexteripe! AREBYLAE nitrogen

[these products are often sold under the nane Prin%%;err ang,usually
correspond t o R RERUISISHERST 3% SJCREPETEHor 1BXSRPFE 58I pRELGRFR, mal onic

aci d, succinic_aci |.utaric acid, or_a. 5 mxture thereof) with

di et hanol am nefP A‘gﬂﬁ‘%q{ré%ﬁf RS ﬁ?s?s'?‘ﬁl 3y15‘5e{5158r938?r?ébut their addition
provides very little additional matt effect. Thus, it is possible in
particular to use only a small anmount (not nore than 3% by mass of the

coating, agva s lnediOtl. HaeiR+9 ohidan 2% preferably not nore than 19
or better stiIqg¥§yQ%TT7§¥;7ﬂﬁr1n—4§;f“ hus, according to the present
invention, it is possible to obtain coatings, which have a very mldly

al veol ar struct'®deaffe dP¥eol ae are feﬁp%g R 8% represent a

vol une whi ch igd§§¥gckgggugh for the

temperature at which the
temperature masking agent of the masked
isocyanate is displaced to an
extent of 9/10 (mathematically
rounded-up) by a primary

monoalcohol (the primary

alcohol is generally octanol).

shelf life : in order to ensure a good
shelf life, it is preferable to
choose masked isocyanate
functions whose octanol test

shows a "release" 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-

type tube with magnetic stirring.



machani cal properties not to be adversely affected thereby, but in the
region of the surface they are converted into craters which are invisible
wi t hout magnification and give rise to waves whose size (height 20
difference) is of the sanme order of nmmgnitude as the wavel engths of the

vi Sible spectrum Mre specifically, the&onpositions according to the
present invention nmake it possible to obtain matt or satin coatings which
advant ageously have, on 25 average on a normal section at the surface,
waves With a height difZepeheedorliebnl (2-2dichBrahenaens: (Edmentds) ,
preferably from0.4 to 3 pm (mcronetres) and in the nost favourable cases
from about 1 gBd3thereguivalenigoof lreetanel r & ymofhe isteat i&t6lc M, density

i s advant ageously of _the order. of from5 to 500 "waves" per mllinmetre and
preferably frBRFaEBALLY0vE B abR% CAERlY SRV PHdresred I"‘Pi%tt%i Some of

t hese waves can gorresgond (and t$%s | nproves the quality of the matt
effect) (viewRdSKrBfh gh8YR) #6798 (resenbling, under very high

i fi ' , highly f I . [T i th
monifcaton, nonly Thgllsped Lbunatdgeo £ralen UG s dogrs i o
(mcronetre) @E%}:%&nbé‘%&@uf@? O1CONS| BRLA N ea 998 Ay fHE R aters

represent from
temperature, so as to deblock the isocyanate functions

and thus make them reactive. Once the reaction is
complete, the solvent is removed by distillation under
10 wvacuum and the residue is analysed by NMR, mass
spectrum and infrared. From these data, the percentage
of masked isocyanate function condensed with the
l-octanol is evaluated.
PRODUCTS USED
15 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

found in the following table:

Trade name | Marketed Type of Technical Date
by chemical sheet pub-
product reference lished
Byk~360 P Byk polyacrylate SM 18 June
Chemie adsorbed onto 1993
GmbH silica
Ceraflour Byk Cera |[micronized XM 961 Septem-
961 polyethylene ber 1995
wax




to 1/3 of the

equal

to rel ease,
di oxi de whi ch
effect. 25
m cr oscope.
the illustrati

exterior/interi or

favourabl e poi
"rel ease" (or

i socyanate is

a primry nong

area. 15

Hal f of the area, advantageously 2/3 and

preferably three quarters corresponds to craters whose dianeter is at | east
to 1, advantageously to 2 [err]m (m cronetre) and at nost equal to 6
pm preferably 5 [err]m (nmicronetre). 20 One of the
characteristics of the conpositions aceod8i rg to the present invention is
under the crosslinking conditions, a small anount of carbon
ives rise to the alveolae, craters and/or waves and the matt
Trade namEh§ Mirxeetad cadype oH eall yesBficad t h agatel edtron
The present ifvention Will be betteq understood|w th thq ai d of
ve exanpl es b43 - mhuﬂhmﬁohlom4 i nshbeth t he w@wﬁozs
matt pafnt systers are conpar d, in order|to indidate the
nts of the $yst em pr dposBEeIEFtocTANGEEFERCe  HetiFhad dns
his is t lowest “"dell ocking")
tenperat ure atjppazde-tthe {eimer at urjgax maski ng age1tA@Ei1he masked
di splaced t¢ an exterit of 9/10 (mathematically rounded-up) by
al cohol (trwfﬁﬂGMﬂary 1994
XB 4957 Ciba matt-effect Best. No. |November
Geigy agent 93118 1993
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 7000/960725 July
hydroxylated 1996
polyesterxr
Reafree 4001 |Resisa saturated 4001/960329 March
carboxylated 1996
polyester
Reafree 4401 |Resisa saturated 107370/ February
carboxylated 960221 1996
polyester
Reafree 8580 |Resisa saturated 107240/ March
carboxylated 930309 1993
polyester
Reafree 8180 jResisa saturated 8180/960521 [May 1996
carboxylated

polyester




al-cohol is generally octanol). shelf life > in order to ensure
a good shelf life, it is preferable to choose nasked isocyanate functions
whose octanol test shows a "rel ease" at 80[err]C, advantageously at
9G[err]C, which is at nost equal to 90% reaction progress . the
redction is considered to be conplete if4bt-proceeds to nore than 90%
PROCEDURE About 5 nmol of protected nasked NCO equival ent to be eval uated
are | oaded intp a Schott- type_tube wiith nmagnetic stirring. -44- 2.5 to

3 mM of 1,2-di2sH HEcan 9 (AN LGV IdE -1 GRS HE HALUYRE o BRCET Y | (5
mmol, 1.e. 0.61 _og)tiona_lsy with the catalyst to be tested with the
maski ng group)! addét: ophorone dilgReYpBALE) ohTHBBFum is then brought

to the test t t o h heated f 6.h the test t t

So as o debl G (hETS OEyHRIBSTHIREE, Bre *aRd=DALE) nERETEhem r eact | ve. Once
h ion i | he.,sql ' istiklat der 10

vacuum and e ER IR T e By AR LR o B ERP AL AT e ea. From

these dat ag t ri'lf‘ef'ﬁﬁrlcG[‘J.é&iaag%ydroxybenzoate
PHBA indicates that the blocking is performed with
para-hydroxybenzoic acid
The glosses are measured with an uncertainty of 5%

(absolute).



of- masked i socyanate function condensed with the 1-octanol is eval uated.
PRGDUCTS USED 15 The products used in the exanples below are
often denoted by their trade name. These products are described in

t €chni cal sheets whose references will be found in the follow ng table:

Trdde nane Market ed Type of - TecHKiti cal Dat e by chem ca
sheet pub- product ref erence | i shed Byk-360 P Byk '
pol yacryl ate Jupe Chem e adsor bed onto
1993 GrbH E’%ﬁrﬁprléa%o&l}iﬁ Bﬁmt Byk Cera micronized XM 961
Septem 961 potyethH-ene Ber—4+995—wg X
-45 - Trade ngdMRTEREMSet ed Type of Techni cal Dat e byL
chem cal _ sheet pub- product reference |ished D
3329-1 C b3reafree W8Y¥0 454.0 443.0 AprillsE8i gy GJ
1994 XB 4957 G ba matt - ¢f f ect Best. No. Novenber i gy
agent — 93118 1993 acceteratyr—Crba
38037/ F  Jar¥Ei5 3pkedoBPT Geil tht - © 900. 110/ 20
1990 Reafree 3300 Resisa saturafted R300/ 950119 | January

HDT/IPDT (75/25) 132.0

MPHB/PHBA-masked HDT 122.0

(80/20)

Tin oxalate 3.0 3.0 3.0

Ceraflour 961 20.0 20.0 20.0

Blanc Fixe ABR 1060.0 160.0 100.0

Benzoin 3.0 3.0 3.0

Byk 360P 9.0 9.0 9.0

Ti0, (RL-68) 290.0 290.0 290.0

TOTAL 1000.00 1000.00 1000.00

Characteristics of the paints after firing

Substrate Steel (R-36)

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

{Temperature/Time)

Appearance/Layer MAT 60 SAT/60 MAT/60

(microns})

Impact 45/10 75/35 75/75

(Direct/Reverse)




hydr oxyl at ed

1996 pol yester Reafree 700

0 Resi sa

sat-ur at ed 7000/ 960725 July hydroxyl at ed 1996
pol yester Reafree 4001 Resisa sat ur at ed 4001/ 960329 Mar ch
car boxyl at ed 1996 pol yester Reafree 4401 Resi sa
satur at ed 107370/ February cd8oxyl at ed 960221 1996
pol yester Reafree 8580 Resisa sat ur at ed 107240/ Mar ch
car boxyl at ed 930309 1993 polyester Reafree 8180 Resisa
sat ur at ed Adh845iH /Deak2dg May 19960 cmr boxyl|Baetd.pol yesfian/> 16 46-
Definitions of] abbrevi ati ons and ngrgi ns of u certainty |IPDT  PPD
(i sophorone dif_s nate) triner Hi ggretnyrene I socyanat|e)
trimer MPHB iﬂglg%¥ that the bIocilng is pe ?orned mnthigo met hyl
par a- hydr Oxyb\.--._uat e—PRHBA J_nrll cat fJggt J_hn nl/n nn | I nLi‘ nrmﬂgjn t h
par a- hydr oxybgMEBi xezicitdnTae g|OSS‘§0@re meas r 2P0 t h an>uﬂ@§rta|nty of 5%
(absol ute).

20 gloss 5 6 3

60 gloss 30 35 15

85 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 gloss 5.7 6.3 2.5

60 gloss 30 35 15

85 gloss 55 70 20

** SAT = satin



-47- Exanple 1: white paint MATERI ALS Reafree 7000 454. 0

443: 0 453. 0 MPHB- masked HDT 121. 0 HDT/ | PDT ( 75/ 25)
132. 0 MPHB/ PHBA- masked HDT 122.0 (80/20) Tin
oxal ate 3.0 : 3.0 3.0 Ceraflour 961
20.0 20.0 20.0 Bl anc F+x49 ABR 100. 0 100.0
100. 0 Benzoin 3.0 3.0 3.0 Byk 360P
9.0 9E0 . 9.0 Ti. 2 (RL-68) 290.0 290.0
290.0 TOTAL Example 2: White pajgfo. 0o 1000. 00 1000. 00
Characteristics of the paints after firing Substrate
Steel (R-36) Firing 200[err]C 20 m 200[err]C 20 m
200[err] C 20 [ Cgrur e 11 me) Appearangertayet MAT—66
SAT/ 60 !\kﬁ%gﬁ%‘% crons) | npact 45/ 10 75/ 35
75/ 75 (Direct/Reverse) = A8-

Reafree 7000 452.2 451.5

HMDT 35% PHB; 65% MPHB** 122.8

HMDT 50% PHB; 50% MPHB 123.50

SnC,04 3.0 3.0

Ceraflour 961 20.0 20.0

Blanc Fixe ABR 100.0 100.0

Benzoin 3.0 3.0

Byk 360P 9.0 9.0

Ti0, (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) 75/75 75/75

Adhesion/Drawing 100/> 10 1006/> 10

Folding 100 100

MEK resistance > 200 > 200

20 gloss 3.4 2.1




Adhesi on/ Drawi ng 100/ 5 100/ 9.5 100/ > 10 Fol di ng
100. 100 100 MEK resi stance 105 > 200
> 200 20 gl oss 5 6 3 60 gl oss
30 35 15 85 gl oss 50 67
19 Substrate Steel- 6B-36) Firing
210[err] C 20 m (Tenper ature/ Ti me) Appear ance/ Layer MAT- SA 60
SAT**/ 60 MAT/ 60 (microns) | npact 75/ 75 75/ 75
75/ 75 (Direct/|Ravenssy Adhesi on/ Draw ng 18.7 100/> 197.0 100/> 10
100/ > 10 Fol di|ng 100 100 100 MEK
resi stance >—200 >—200 > 200 2P ,0F 0SS
5.7 q.8p gloss 2.5 60 gloss |32-3 f?ob 35
15 85 gl oss 55 Z RO** _SAT =-sdtin
-49 - Exanpl e |Xubdkirhee pai nt MATERI ALS Reaf ree 7008teel {R-36)
452. 2 451.5 HVDT 35% PHB; 65% NPHB* * 122.8 HVDT 50% PHB
SO0 MPHB Figipg (Temperature/Time)~> >0 ALl e higoc 20 m
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 gloss 3.4 2.2
60 gloss 18.4 7.9
85 gloss 31.1 10.4




Cer af | our
100, 0
Byk 360P
290.0

961

100. 0 Benzoin

290. 0 TOTAL

1000. 00 Substrate

(Tenper ature/ Ti ne)
Appear ance/ Layer
(Dir ect / Rever sE¥

9.

20.0

0
- 51 -

200[ err] C 20m
m&ﬁjcronsg, . MA-RU 70
e 3: w 1tf5ﬁ§g§nt

20.0 Bl anc Fi xe ABR

3

.0

3.0

9.0 Tigerr] (RL-68)
1000. 00

St eel

(R-36) Firing

200[err]C 20 m
MA- RU 70 | npact

75/ 75 Adhesi on/ Dr awi ng

100/ > 10 +06/>—4-0—Fo+ei+Hg 166
100 MEK resi st|MAEERIALS > 200 > 2P0 20 gl oss
3.4 2.1 -50 - 60 glgss 18. 7
7.0 85 gloss |peafree 7000 14582 3 171 9. 0|f3bstrate
Steel (R-36) Hring (Tenperaturel/ Tijme) 210[err]C 20 m 210
20 m Appear ancgfrtayer—(mTcrons) MaERU—T4 -
(Di rect/ Rever s|g)iR oxalate 7575 75/ 75-Adhesi on/ ¥ awi ng
100/ > 10 100/ > 10 Fol di ng 100
100 MEK resi stj@ace; 20.% 200 |[s8.0 > 20R®@® gl oss
3.4 2.2 60 gloss 18. 4
gl oss MPHB-masked HDT - ©[120.0 0.4
MPHB-masked IPDT 54.8
N-hydroxysuccinimide 113.0
masked HDT
Ceraflour 961 20.6 8.0 20.0
Blanc Fixe 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 (CaCOs) 10.0
TOTAL 1000.00 400.00 1000.00
CHARACTERISTICS
Substrate Steel (R-36) |Steel (R-36) |Steel (R-36)
Firing (Temperature/ 1210°C 20 m |[200°C 20 m [200°C 20 m
Time)
Bppearance/Layer MAT/50 SAT/80 SAT"/70
{microns)

[err]C

7.9 85



a

- 51- Exanple 3: white paint MATERI ALS Reafree 7000 450. 0

171- 451 Tin oxal ate 4 1.4 4
Ca€3 20.0 8.0 20. 0 MPHB- masked HDT
120:0 MPHB- nasked | PDT 54. 8 N-hydroxysucci ni m de
113. 0 masked HDT Ceraflour 961 " 3.0 8.0 20.0
Bl anc Fi xe ABR 80.0 36.0 90. 0 Benzoin
3.0 12 3—6 Byk 360 09— 3 6
9.0 Ti® (RL-6 pact 290.0 |75/75 116. d75/40 2907975
M1 1licarb(CaCO ) 0.0 TQTAL 1000. 00
400. 00 1@%619 W%ﬁ%‘%ﬁém STI|CS Substr atle St eel (R 36)
Steel (R-36) Speel(R-36) Firing (Tejnperaturel 210[err]1 CI20 m 200[err]C
20 m 200[err Hﬁh&@xunﬂbnaﬁnngppeardnoe#kamer 100/5. 4VAT/ 50100/> 10SAT/ BO
SAT*/ 70 (m crofs) - 52 -

Folding 100 0 100

MEK Resistance > 200 150 > 200

20 gloss 4 19 18

60 gloss 23 50.0 55"

85 gloss 60 71 75

¥ yellowing

virtually at the satin limit, see above



I 'mpact

Adhesi on/ Dr awi ng
100 0
>"200 20 gl oss

23 50.0

75 yellowing virtually at the satin limt,
t_Dbl.ac apnt NMATERI ALS. Sn er.
3 Reafree 788‘%xample la:ps{:ructureg méAtLt b§a8:[pa1

structured

75/ 75 75/ 40 75/ 75 (Direct/ Reverse)
100/ > 10 100/5. 4 100/ > 10 Fol ding
100 MEK Resi st ance > 200 150
4 19 18 60 gl oss
55 85 gl oss” 53 - 60 71
see above - 53 - Exanple 4.

—

( MPHB- masked HNVDT)
92.0 Bl anc Fi xe AB
20. 0 Byk 360P

4
LT

HA

WaVellll - | i,
RIRLET e

3.0 Raven 1020 (ca
1000. 0 CHARACTERI S
200[err] C 20 m App

R 298. 0 Cerafl ou
O Panzain

- §Bft %01 ack) o 15J0 TOTAL  °

bBeafees 208r (i crons) 443.0

Rhodocoat XD2D (MPHB-masked HMDT) 117.00

Dolomite 92.0

Blanc Fixe ABR 298.0

Ceraflour 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 gloss 1.2

60 gloss 6.1

85 gloss 9.5

43. 0 Rhodocoat XD2D

961



act (Direct/Reverse)

10}

75/ 75 Adhesi on/ Dr awi ng

Fol di ng 100 MEK Resi st ance
100 20 gl oss 1.2 60 gl oss
6.1 85 gloss 9.5 54 Exanple 5: matt

_54_

4 Rhodocoat XD2D
290. 0 Bl anc Fi xe
20.0 Byk 360P

whit e pai nt MATERI ALS Reafree 7000
oxal at e
120.00 Titafr

90. 0 Cer af | Ou%xg%a % matt white paint

464.0 Tin

ABR

Y

9.0 Benzoin 3—0—TOFA

1000. 0 Firi ng( Tenperjat ur e/ Ti me) MATERIALS 200[err]C 20 m | npa

(Direct/ Reverse) 75/ 75 _Adhesi on/ Draw ng_

100 Fol di ng Reafree 7000 100 MEK Regiggt@nce

> 200 60 gl oss 17. 8185 gl oss

34.4 ;
Tin oxalate 4
Rhodocoat XD2D 120.00
Titafran RL-68 280.0
Blanc Fixe ABR 90.0
Ceraflour 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 gloss 17.8
85 gloss 34.4




-55- Exanple 6: colour fornulations MATERI ALS matt red mat t
br own matt bl ack paint pai nt pai nt Reafree 7000
454.0 453.0 451. 0 I nsol ubl e catal yst 2
2.6 3 Rhodocoat XD2D 117.0 117.0
117.0 Dol onite 92- 55 - 92 92 Bl anc
Fi xe ABR 260 264.7 290 Ceraflour 961
S?O nggm%gﬁfgiﬁologg E%guiggigns 3 '93
3 Raven 1020 - 15:“i ety ox 130
20.9 12 PRATERIALS matt red | maty brown | matt plefKqliasia
Violet RRT 17.6 887 D Hornpchraope, yel{l ow__ . .
14.2 GWKH 35-5Q Ti Pure R 960 pdifie 771}, 5 paint oPB TorAL
1000. 00 160606 150069 56~ MTARAGTER!ST!?S;Subsira%“ Firing
200[ err] C 20 fReaf@FOpefP9C 20 m  2po[ éPAtE 20 m 4353-0 451.0

Insoluble catalyst 2 2.6 3

Rhodocoat XD2D 117.0 117.0 117.0

Dolomite 92 92 92

Blanc Fixe ABR 260 264.7 290

Ceraflour 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

Cinguasia Violet R RT 17.6

887 D

Hornachrome yellow 14.2

GMXH-35-8Q

Ti Pure R-960 4.2 9.8

TOTAL 1000.00 1000.00 1000.00




(Tenperature/ Ti me) Appear ance/ Layer (m crons) | npact

7575 75/ 75 75/ 75 (Direct/ Reverse) Adhesion/Draw ng
1Q0 100 100 Fol di ng 100
100 100 MEK Resi st ance > 200 > 200 >
200 20 gl oss 3.3 -56- 2.8 1.7 60 gl oss
19.7 15. 4 11.0 85 gl oss 47. 6
35.5 30.0 -57- Exanple 7: Effect of condensation adjuvants
bet ween t he mpski-r j ah3 = ;
MASS Reafree 7 HARE
oxal at e 3 MPHB/ PHBA (85/15) masked
HDT/ | PDT ( 85/ 1&)bstrate 128.0 cpnprising a}variable prloportion of
tertiary aning Ceraflour 961 20.0
Bl anc Fi xe ABRG: - o o 0. 201
3.0 Tio2 (RL-68) 9 200°C 20 m | 200°C 261 JoBIRTED me{oct on
the matt effe¢iTdmpetalthas erlimen 5 he table bplow Firing, 200[err]C} 10
mn on steel plate

Appearance/Layer

{microns)

Impact 75/75 75/75 75/75

(Direct/Reverse)

Adhesion/Drawing 100 100 100

Folding 100 100 100

MEK Resistance > 200 > 200 > 200

20 gloss 3.3 2.8 1.7

60 gloss 19.7 15.4 11.0

85 gloss 47.6 35.5 30.0




Amount and type of tertiary am ne used
curing agent angl e of 60 am

i n_% (equi val ents) mass (tri
31" (triethylam ne) 0.75 0.2
1 44 (trioctylam ne) O.
(trioctylamne) .3.6 3.4

General i zation_to varigus_i.socyanat e/ maski ng, agent, coupl e
MATERI ALS AS 5B RESS ReBif feet 7@pcondensation” a

450.0 Tin Il oxal

d oss at an
ne/ NCO functi on
ethylam ne) 3.6

42
0.2
40

2 57 -

120 Cer af | our ggiﬁggg agents and the isocyanate

djuvants

in the starting
ratio as total
1
(trioctylamne) 1
50
-58 - Exanpl e 8:
% STARTI NG
etween the
3 isocyanate
20. 0 Bl anc Fi xe ABR
Q - »

% by

80. 0 Benzoin 3- e 68)
290. 0 Ami ne/ NLCO 3% ol ar The
results are ChiL e—t-able-be = 1 ]1C,
10 mn on steg ﬁ Hg: nt and type | socyanat e used ¥ at an
NCO Maski pgragepttagent—beariRg arg-e—of—60fer+ carb'xy!%§—#ﬁﬁetion
HDT i RoTEaRFRT R Rci d 20

MPHB/PHBA (85/15) masked HDT/IPDT (85/15) 128.0

comprising a variable proportion of tertiary

amine

Ceraflour 961 20.0

Blanc Fixe ABR 80.0

Benzoin 3.0

TiO, (RL-68) 290.0

The effect on the matt effect is collated in
the table below:

Firing, 200°C, 10 min on steel plate

Amount and type of tertiary amine used Gloss at an
in the starting curing agent angle of 60°
amine/NCO function ratio| as total % by
in % ({equivalents) mass
{triethylamine) 3.6 1 31
(triethylamine) 0.75 0.2 42
(trioctylamine) 1 1 44
(trioctylamine) 0.2 0.2 50
(trioctylamine) 3.6 3.4 40




(65/35) HDT

Tri azol e/ PHBA

17 (50/50) HDT

Trlazole/PHBA 24 (70/ 30) WO 99/ 06461 - 59
- PCT/ FR98/ 01681 CLAI M5 1. Conposition for successive or
| taneous addition: [err] an isocyanate which is at |least partially
sked, having a glass transition tenperab8re of at |east 20[err]C,
advant ageously of at |east 40[err]C a polyol having the follomﬁng
characterlstm%r %% |.ass ran5|t|on t enper at ure whi ch at_ | east
equal to about &‘6‘%‘5’ é % a 1@&11853%%?5%%?“%9?%%%?“% eﬂ‘af’t%l%out 10
ny/ g, advantag%oun§¥ at Ieast equal to about 15 ng/g; [err] an average
nol ecul ar mass equal to about 1000 g/ nol; characterized in that
it al so Conpr| : VY : . 3 rnfnr:\hl 3 3 of the
fol |l owi ng characterlstlcs _ ' of “a carboxylic funct| on,
advantageousl)Rgéfié% EohRet—e Feed—rasked—+secyarate; 550
Tin II oxalate 3
isocyanate 120
Ceraflour 961 20.0
Blanc Fixe ABR 80.0
Benzoin 3.0
TiO, (RL-68) 290.0
Amine/NCO 3% molar

The results are collated in the

table below:

Firing, 200°C, 10 min on steel plate

Amount and type of isocyanate used Gloss at an
NCO Masking agent/agent bearing angle of 60°
carboxylic function
HDT Amino caproic acid 20
(65/35)
HDT Triazole/PHBA 17
(50/50)
HDT Triazole/PHBA 24
(70/30)




[err] t he presenée of an advaﬁl HF and/ or non-1Ii posol ubl e
esterification catalyst; the pre *mm I“"MIU!ILf fect wax. 2.
Conposi tion according to Claim 1, *chardctériZed*in that it is capable of

rel easi ng carbon_ di oxi de under the firing conditions. -60- 3.

Conposi tion MRIWMIRAGD either of Cai® T and 2, chaPEE{ERIGEMLEGLt hat it
al so conprises an organi c base. 4. Conposition according to Clains 1 to
3, characterized in that the said organi ase is an amne or a m xture of
am nes, which have advant ageously ter = 5. Conmposition according to
Clains 1 to 4, characteyrized,in that, the conpositiqn conprises [err] t he
presence of a carboxylﬁ%‘fu3%?W%ﬁ?ﬂ§ﬂvhﬁ?§bg@ﬁ&gfsﬁﬁetHE form of a masked

| socyanat e an .Bsﬁg' ylic (COOH) function; [err] t he presence
of an esterifg%a |5%ﬂ%g?%ﬁ§%%§%%§éﬂﬁ I s advant ageously solid and/or

non-1i posol uble. 6, Caomposi tion .accor.ding to Clai 1 to.5,.characterized
in that the esterificatior THrARAN® iw}laﬁ}’sg‘saﬁtalllegﬁ aﬁ’&lrlgEJﬁla‘%{t alyst. 7.
Conposi tion acggéqgr to d ai 1 tg 6, characterized. in th%t t he
esterificati dPET] ViIng |3 HESH thapsytion temperature of at

least 20°C, advantageously of at least 40°C;
~ a polyol having the following
characteristics:
* a glass transition temperature which is at

least equal to about 40°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
tor about 1000 g/mol;
characterized in that it also comprises at least 1,
advantageously 2 and preferably 3 of the following
characteristics:
= the presence of a carboxylic function,
advantageously in the form of a mixed masked
isocyanate;
= the presence of an advantageously solid and/or
non-liposoluble esterification catalyst;
= the presence of a matt-effect wax.
2. Composition according to Claim 1,

characterized in that it is capable of releasing carbon

dioxide under the firing conditions.



8. Conmposition according to Cains 1 to 7, characterized in that the
masked isocyanate bears the said carboxylic functions which are in the form
of :the reaction product of an agent bearing a caumulllﬂ : and a

108

function which reacts with a free isocyanate func# 4 sition
actording to Cains 1 to 8, characterize&lin that the nmasked isocyanate
bears the - 61 - said carboxylic functions which are in the formof the
reaction product of an agent bearing a carboxylic function and a function
whi ch reacts with a freé-i soeguRasttiomcacerrdinm th aiHes 1IRf sai d agent
bearing a carngylic function and a fupction ich reacts with g free

i socyanate fufdBrBf its2BmiskFREragedtized. 1xd i¥% SR SHFWMHFSo d ai s
1to 9, characterized,in that the ratio (in equival ents) between the
carboxylic fuf®t P5FERiGPRAB- one hand, and the isocyanate functions which

ked, f d whi,ch h ted with ' b i
Fnctions | s at | oast ofoal C8UBOE Etiohnt SHREURlg Fous it of sl 17209 11
funct i on: ast edual Y889 atfvd 0% 3
(i oqui val ont EATAEEassRel EhTEngt fhd jep EINAIET BRfhq e 8! kDY Thatne

| socyanat e fugel LORgxwi-eNoar smIRSKedyni{éRenNd JMY Lt fnsadBpcted with any
agent bearing carboxylic
tertiary.
5. Composition according to Claims 1 to 4,

characterized in that the composition comprises
= the presence of a carboxylic function,

advantageously in the form of a masked isocyanate

and bearing a carboxylic (COOH) function;
= the presence of an esterification catalyst which

is advantageously solid and/or non-liposoluble.

6. Composition according to Claims 1 to 5,
characterized in that the esterification catalyst is
also an allophanation catalyst.

7. Composition according to Claims 1 to 6,
characterized in that the esterification catalyst is
based on tin II.

8. Composition according to Claims 1 to 7,
characterized in that the masked isocyanate bears the
said carboxylic functions which are in the form of the
reaction product of an agent bearing a carboxylic
function and a function which reacts with a free
isocyanate function.

9. Composition according to Claims 1 to 8,

characterized in that the masked isocyanate bears the



functions is at nost equal to about 9/10, advantaqeousLy t o about 4/5,
preferably to 2/3 and nore preferably one third. osition according
tg:Claims 1 to 11, characterized in that the aC| nilﬂﬂﬂlm st equal
to 20 ng KOH g, preferably between 3 and 15 ny K t|on
according to Clainms 1 to 12, charactert+zel +n t hat t hydﬁoxyl nunber of
the said pol yol may range bet ween 10 and 350 ny KCH/g preferably between
15 and 80. -62 - nposi tion accor di ng aj ns to 1
characterlzedQQ+QEﬁ%F99ﬁ¥ ?B%?Fé?@ﬂ BéF?He?r%fl?h%h%ré%@ﬁt ?ﬁg@%tion has
a nelting point i.,ch is nDst bout 130[err dvant ageousl y
to about 110[5"“1‘3]\% Qﬁﬂ'é’fré’ 1:yolfo %OBFEP?] %e?lélg?gﬂl??éé%’fyﬁ%ures) 15.
Conposition a h t the average
i ‘%&;&9} ﬁgmg I;Lrbﬁyéﬁicﬁ %{eggl': Zed 4n é%]%

nmol ecul ar nass roxyl a yner o e present
to aaims 1 tapeYarhl: 25%%%?%% i Aigh A Qf%%P'ssP%Gfézt B BEREOL the
follow ng Charaa(iztaeirﬁcﬁﬁtjl(i% functlbawahapasehﬂethbﬁywhlch r@adh ifith
advant ageously crystalline form . Conposition according to Claim 16,
a free isocyanate functlon is a masking agent.
10. Composition according to Claims 1 to 9,
characterized in that the ratio (in egquivalents)
between the carboxylic functions, on the one hand, and
the isocyanate functions which are masked, free and
which have reacted with any agent bearing carboxylic
functions is at least equal to 5%, advantageously 10%,
preferably 20%.
11. Composition according to Claims 1 to 10,
characterized in that the ratio (in equivalents)
between the carboxylic functions, on the one hand, and
the isocyanate functions which are masked, free and
which have reacted with any agent bearing carboxylic
functions is at most equal to about 9/10,
advantageously to about 4/5, preferably to 2/3 and more
preferably one third.
12. Composition according to Claims 1 to 11,
characterized in that the acid number is at most equal
to 20 mg KOH/g, preferably between 3 and 15 mg KOH/g.
13. Composition according to Claims 1 to 12,
characterized in tﬁat the hydroxyl number of the said
polyol may range between 10 and 350 mg KOH/g,

preferably between 15 and 80.
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15. Composition according to Claims 1 to 14,

characterized in that the average molecular mass Mn of
the binder or hydroxylated polymer of the present
invention ranges between 2000 and 15,000 g/mol.

16. Composition according to Claims 1 to 15,
characterized in that the said catalyst has both of the
following characteristics:

- low liposolubility,

- a solid, advantageously crystalline
form.

17. Composition according to Claim 16,
characterized in that it is in the form of a powder
which has a dg which is at most egual to about
200 micrometres, advantageously 100 micrometres.

18. Composition according to Claims 6 and
17, characterized in that the powder has a djp which is
at least equal to about 20 micrometres, advantageously
about 50 micrometres.

19. Composition according to Claims 1 to 18,
characterized in that it also contains titanium
dioxide.

20. Process for preparing the compositions

according to Claims 1 to 19, characterized in that it
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21. Process according to Claim 20,

characterized in that the blending and extrusion

temperature is at most equal to about 130°C,

advantageously to about 110°C, preferably to 100°C (3
significant figures).

22. Process for preparing the compositions
according to Claims 10 and 21, characterized in that
the extrusion temperature is at least equal to about
60°C, advantageously to about 70°C, preferably around
80-90°C.

23. Process for preparing the compositions
according to Claims 10 to 22, characterized in that it
also includes a cooling step followed by a grinding
step in order to obtain a particle size, defined by a
doo, which is at most equal to about 200 micrometres,
advantageously to 100 micrometres (2 significant
figures) and a dj; at least equal to about 20
micrometres, advantageously to about 50 micrometres.

24. Use of the composition according to
Claims 1 to 23, for coatings and in particular for

paint.
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25. Coating which can be obtained by the use
-0of the composition according to Claims 1 to 9.

26. Matt or satin coating according to Claim
24, characterized in that it has waves such that it

has, on average on a normal section at the surface, a

height difference of from 0.2 to 5 um.

27. Matt or satin coating according to
Claims 14 and 25, characterized in that it has waves
such that it has a statistical density of about 5 to
500 “waves” per millimetre.

28. Matt or satin coating according to
Claims 14 to 26, characterized in that it has craters
representing from 1/20 to 1/3 of the area.

2%8. Matt or satin coating according to Claim
27, characterized in that -half of the area of the

craters is due to craters whose diameter is at least

equal to 1 and at most equal to 6 um (micrometre).
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(54) Titre: COMPOSITION UTILE POUR L’OBTENTION DE REVETEMENT MAT OU SATINE, UTILISATION DE CETTE
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(57 Abstract

The invention concernis a composition, characierised in thar it comprises by successive or simultancous addition: an isocyanate 3t
least partially masked having 3 glass wansition temperature (Tg) of at least 20 °C, advantageously of at lcast 40 °C and » release mate at

120 *C of at most 5 %; a polyol with the following characteristics:

a glass transition temperature (Tg) of at jeast 40 °C approximately,

advantageously of at least SO °C approximately; a hydroxy! value of at Jeast 10 mg/g, advantageously, 15 mg/g: & mean molar mass Mn at
least equal to about 1000, advantageously to 2000 g/mol. The invention is applicable to pains.

(57) Abrégé

La préseqte invention a pour objet une composition, Cette composition se définit en e qu’elle componte pour addition successive ou
simultanée: un isocyanate au moins particliement masqué présentant une température de transition vitreuse (parfois désignée par I*abréviation
anglo-saxonne Tg) d'au_moins 20 *C, avanageusement d'au moins 40 °C et un taux de libération 2 120 °C d’au plus § %; un polyol
présentant les caractéristiques suivantes: uns température de transition vitreuse (parfois désignée par I"abréviation anglo-saxonne Tg) au
mains £gale 3 environ 40 °C, avantageusement au moins £gale 3 environ 50 °C, un indice d’hydroxyle au moins égal a enviren 10 mg/g,
avantagousement au moins égal 3 environ 15 myn, une masse moléculaire moyenne Mn au moins €gale & environ 1000, avantageusement

4 2000 g/mole. Application 2 Is peinture,




