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COATI NG OF ORGANI C AND | NORGANI C PI GVENTS W TH
ALDEHYDE OR KETONE RESI NS The present invention

WO edoangs0d 0 a coating of organic and inorgani CPQI/DITRIR(H0443

wi th al dehyde or ketone resins, preferably in the form
of granules, and also relates to the associ ated
production process. As is knpwn, pignents are solids
of both an organic and inorganic nature, which are
defined as such when they are used within a fixing

SRS GRGAREE "BNE nPNé‘Qé&ﬁPﬁ 29&&¥4E&E|5 Eﬁl 1Erhg RLD?E{%DE

reflect the conplenentary part. thereo or s
OR RBTQNE tRESENS f ace coated with this system A's
such, they are 'solids with a Vgéi i rregul ar surface,

whi ch 1% f &€ S50m ¢BHpEBIAET o* EORPBENSC arfd WoRking of
RIrepelid esnd ok nbp Sﬁiéc%ﬁ%m\é’intt@ Qlel substpeesy WREERne

are conpletely differen rom each other and are
ettty | REefienabdybyin hehghyfsoiranl ohndrehedesal and also

.1 h ifficulties
o? :Qrﬁ:éosf L%? g{?én ga? %%%#e%%d %&\gl%ﬁ% %jr%r-lrs@lé?%%%s based on
a W dés ange dnavesi npigmentel | akrowsollldiss b t bbeh an
both in the_case of powder systens,. where_contact of

TSP oW § 2t y BRI TR RE| RSt heerepBeguch

st itﬁ\%g/deaﬁé axddaldericrand hn £hRiggseWedh dWidn as
syst ens ere interfacing occurs with Tesins diluted
WSEH 50| 9BAt SREnth have #F | bbeulldighty enfectefdreathethe

BRI dile ALPSBOLL T LA BRLRY TALIM akhans. G of
pi gnent's s perforned by neans o
siheplsaftarst cadateXivig:loftiie gpygients with
diffewg“LXCh, they are solids with a very irregular
surface, which differs from compound to compound, and
with properties for interfacing with other substances
which are completely different from each other and are
greatly influenced ‘by the physical and chemical
conditions of the contact elements. |

The difficulties of incorporating pigments in
vehicle systems based on a wide range of resins are
well known.

This is true both in the case of powder systems,
where contact of the pigment occurs with a polymer
resin in the melted state inside an extruder, and in
the case of liquid systems where interfacing occurs
with resins diluted with solvents which have a
flocculating effect on the system.

At present in powder paint formulations the

introduction of the pigments is performed by means of

simple physical mixing of the pigments with differently

shaped granules of the resins which form the vehicle,

with the addition of chemical compounds able to improve
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shaped granul es of the resins which formthe vehicle,
wWith the addition of chem cal conpounds able to

WO oh/08280he contact between pignment and resin BOOTRZDOSH00443

to incorporate the pignent into the resin during the

extrusion stage. In order to facilitate netering of

the colouring pignent, in napy-cases the latter is

mxed with inert pignents in order to dilute the

concentration and reduce the risk of netering

1f£fic jes i h se. ', _quantities he

c lfé%n ca I{dcaocsrtpou%r?gcs“?ee es%rll meeg-&gbg\r}g, ﬁé@é}lt haen un l|eon

of nomdbdyatng thiee susf@eent ensitod afhd hergsgisi nslurmidde the

nelted state or nodifying wetting of the surface of

tHEC Pr Rt $-29Re sinul taneous presence of different

pi gment;s pegult $d Nrsbe) DEglet Mele®iny" JRNMYhEARA ouring

different types of chemical conpounds,” often having

e ogeent esinhivemycordseet thet Aagsemest ralxe@ wath inert
follo at_ t he; devel o nt of the cal.our

ﬁég?ﬁef%éé r ellszijﬁl toYPn%é]fbr otré mc%(]‘:jlﬁlgteof F?:tm‘r%]ee ﬁioélrcrzgﬁjt%sr, qzllson and

stbjecd tloe i NteRSOEt eBEy riingnddd€ipuepacat ian the idige of

next_due not only to the change in environnental

Ot i BRI Wi @R differ in each case, but also to the

varyi nghdr eReh £83  @brldRirRisg MR s SUH AL ESp 80k CNNYIEY the

frombatch to batch and the surface tension properties

ofunelel gl 9hreredi fivying hbkt sdréegeetehiséhn eferhehawgins

i ffer] f at ch hat ¢h, . ver
e LRSS ERERROE bl ROL 6, WERKARG UE Lhe gugitace
cofdtlté onsgmenhtist he case of |iquid paint formul ations

in solvent phase, introduction of thein ments is .
The simultaneous presence of ifferent pigments

to

results in the need to use, in many cases, different
types of chemical compounds, often having properties
which conflict with and neutralize each other.

If follows that the development of the colour
mixture, resulting £from mixing of the pigments, 1is
subject to inconsistency from one preparation to the
next due not only to the change in environmental
conditions, which differ in each case, but also to the
varying properties of the pigment surfaces which vary
from batch to batch and the surface tension properties
of the polymers in the melted state which, even though
not differing from batch to batch, may be very
different as a result of changes in the environmental
conditions.

In the case of 1liquid paint formulations in
solvent phase, introduction of the pigments is
conventionally performed by mixing the pigments with
resins dissolved in solvent.

The presence of solvent 1is extremely negative
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conventional ly performed by m xing the pignments with
resins dissolved in solvent. The presence of solvent

WO 200en8e3el y negati veowi ng to its floccul ati NBCT/IT2005/000443

properties which tend to make the contact between
resin and pignment unstable. In order to reduce this
effect, anti-f |occul ati ng-chem cal conpounds are
normal |y added to these m xtures 5 . of pigments and
resins dissolved in a solvent, these having the

propert of . modi fvin n the. el ec ta
DL9REL Yol L0 B9, 20020 UBLLDO LN e Bl SCLeS! 2 frace
niek f ydbmgatbebsuwtanereensi andopighentesnatanleent
solution. 0 OnM ng to these negatlve effects t pi cal_ of

the pi HreRFAREsith SSIdHGR ST eff LERE X cGNGdr fogles ing

m%@%&%gﬁfbBﬁﬂoéﬁdHnékébh8r§¥§§9”§dﬂﬁ@f%clQ%e%%r%m%ﬁd%es
effect of the finished paint changes over tine.

|cmbr pugments tand hiresspst el danlerdsdeanmed eswvenheartshese
pre- di erS|on techni ques and correspond
q'llﬁxv1n t‘tl = n B pereta/'pI g% glg}f 198 cﬂﬂ;stlnr%mthe

put Ver? pas wheT e 1 pi g
Iéldedﬂtf,‘ﬁcb@ﬁdiﬁied mo@@rrtul@ﬁ arof esr;n&, awfadesdn of the
al dehyde and ketone nature, but dissolved in sol vent

AETRRHY | IPAUIBITONEIRI it ST IRfifpoliRSiqh Gtiderthe

Oré&ﬁﬁéSHré% Lheusyrhace of the specific pigment
h the selected dissolved resin. The aimof the

pr eser@mmerﬁq ofheset onggavite @idfesmttisngtwbichlalddwshe
g%ﬁ%drﬁmy§g§§?zg?kv “é%éégt t@hgt 6%c?honglxtu¥es may

'on~ Wi ' §74i MY one ‘objec e 1 nven
iS5e t dgfinwdie a caaktBPplien sheté&msm wheBe patid Cleiromatic
conposi tion which naﬁ he used as a sem fini shed
%E%ﬁ? ?brtPReliBid ??n@aéﬁﬁ BPQHEﬁFaPVGH time.

Improvements to this system have been made by
means of pre-dispersion techniques and corresponding
pulverization of monopigment pastes, where the pigment
is incorporated in particular resins, also of an
.aldehyde and ketone nature, but dissolved in solvent
and using formulations of chemical compounds, in order
to interface the surface of the specific pigment with
the selected dissolved resin.

The aim of the present invention is to provide a
coating which allows the drawbacks of the prior art to
be overcome. '

In connection with this aim, one object of the
invention is to provide a coating in the form of a
particle composition which may  be used as a
semifinished product for the colouring and pigmentation
of powder paints or also used, after dissolving, in a
solvent as a pigmented paste in the 1liquid paints
industry.

Another object is that of providing a coating in
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of powder paints or also used, after dissolving, in a
O solvent as a pignented paste in the liquid paints

WO 26882693 Anot her object is that of providi ngP@I/IT2005/000443

coating ingranule or powder form which can be used to
obtain m xtures of organic and inorganic dies for

pi gnenting powder and |iquiLdgpai nts, overcom ng the
difficulties which are typically encountered in the
use of pigments according to the prior art. In

R I ar, th ran e osition of th resent .
i%\[/géllﬁl?#%n dr]r:aypg‘é’gﬁgeg%(g%m a%srﬁgr% i%‘?%hgjoe p}lgguctt?n obtain
poidenr@ai ot forgatiat | ang, iadra@anakt eliead | 76rt @ildienting
pur e glgnents whi ch are not pre-coated. Wth their use

IROYL 088 | et 6 hcRPEDESa GEHRAM IR f o7 O Hid qHd 1es
Obid ¢ YaPE EDBi€aN Y I HHBBAN a hedUski 87 N dufieies

quantity of prgment originally used to pronote the
coterrd g po? eblhe aprwhicArthe pre-coated materi al

possesses. _The granul ar_.for moregver, facilitates
autonarédFFggﬁéggTIati5%eofg%ﬁgun%fer?%wp%%ﬁé}%auégg the
diisé st | Lihvent i Fhempyoddctiseastbkt angefi@intikhed product
invention will be used_as a sem finished product for

tHe ROVOETi R§LRAd SorgivdRtat s &S pwiet tpanaEsver to the

e UsESheRf L efndiasl¥i AL Bra-88LY¥ERAL. @A3td their use
pi gnented paste in the liquid paints industry or as a

cohpbaeppstdble md nychiavehed graiattes ombfeonity in the
g‘#}'g"’{f# L NG apﬂet I&%rl%flalg{ll gg osl(yos relmn gar%)é) t hh%lggﬂgg EE%StiInC the

nosetting p e.g. polye en
pphamr Dpy | erfe, pigngeithybedginhatepht hakat ecd’Ebhromote the
acrylonjtril e-butadi ene-styrene ABS, as well as

Ot SR et HRAneBObFIY ARy ngdSiost s onPTanacR kP ofBéeTial
PuL s ed of or cede PYAMIIGES BErMar Wd¥kover, facilitates

automated transportation of the material and reduces
dust pollution.

The product resrulting from this invention will be
used as a semifinished product for the colouring and
pigmentation' of powder paints or also uéed, after
dissolving in a solvent, as a pigmented paste in the
liquid paints industry or as a component .for tinting
finished paints or also for pigmenting and therefore
colouring both thermoplastic and thermosetting plastics
(e.g. polyethylene, polypropylene, polyethylene
terephthalate PET, acrylonitrile-butadiene-styrene ABS,
as well as polyurethanes of varying composition, and
reinforced and wunreinforced polyamides of varying
composition) .

In particular, compared to the coatings known in
the art, the granular composition of the present
invention is completely dust-free, has a high

pigmentation effect (with a consequent reduction in the
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conposition) . In particular, conpared to the coatings
known in the art, the granular conposition of the

wWQ2006/682603 nvention is conpletely dust -free, hasI/E2005¢00443

pignentation effect (with a consequent reduction in

t hecost of colouring), has optinumdispersion (i.e. no
floccul ation) and easy di ssokution properties and is
characterized by a high conpatibility (i.e. nmay be
used in different systens, such as for exanple in

pomder in .0 d of _in plastics).. TIh an

ot hef & e%%i?uﬁE%%2’mﬁ??saﬁpéﬁw“Wbrélg ég%ﬁ%n Pl poo e

af:eoca@hllas/fdnby andoakbig difsasyaten oprio@@&gamsc and is
gnments with aldehyde or ketone resins, characterized

|?Pi‘¥\aa°ft‘?¥l%%‘?rp]PYsés égehgﬁfné’éltll%ﬂﬁ(’ié(ndlc@nsﬂ?ty m§ ofsed

A T igglree @ SO0k dr emgani £, ANd o NOF YANI& 25RSL aDgeSHowder
bot h defined pighents, and Idehyde or ketone resins

ﬁepb@¢$edn©head50§uﬂﬁapéaSEhéS$ubJect of the pr esent
|nvent#on ther%forghggn %%%t%f a EIC| gggéégl%%re

consi st Ny of "or gani & of PRoTgdni & plgnen

Wildadly | Basbwonaral dehyidercandipra kebavengestnorgandc or
resin having an average nol ecul ar wei ght of between
8@@3%%@n2ﬁodptﬁm%ﬂﬁsnéV%?%g PAYY Bt WweSTORE afgsins,

130 facdbeitesmin E%%QVQ%.qaﬁﬁﬁflggéoﬁecﬁ@§h8al'%ompound

under st ood as neani ng a condensati on product of
a¢@@$1y@|1e11(19r efepatyltyi cdleispredt i %olaicaehygeyugr aadke.mr@anlc

(RreLeLanly, DYRLOLertene, g el /o R Ry g o
fkémmhﬂehngns dbpseitedi ba ace wellffakeown in the
sector_of col ouring fgents and are normally used in
pomder ?@urﬁubject o} the present invention therefore
consists of a particle composition consisting of
organic or inorganic pigments coated with at least one
aldehyde and/or ketone resin, said resin having an
average molecular weight of between 800 and 2000 Da and
melting point of between 70° and 130°C.

The term “aldehyde and/or ketone resin” is
understood as meaning a condensation product of an
aldehyde (preferab1Y' aliphatic aldehyde) or a ketone
(preferably cyclohexanone or methylcyclohexanone),
optionally with condensation products such as urea or
formaldehyde.

These resins are well-known 1in the sector of
colouring agents and are normally used in powder paint
formulations, by simple physical mixing of the resin
granules with the pigments, or in 1liquid paint
formulations in solvent phase, by mixing the pigments
with resins dissolved in a solvent. Examples of

aldehyde or ketone resins are, for example, the

products distributed by BAF such as Laropal®, which is
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formul ati ons, by sinple physical mxing of the resin
granules with the pignents, or in [iquid paint

w0 Zooe$2a03 ons i n sol vent phase, by m xi ng t he PUHIM2NSD00443

with resins dissolved in a solvent. Exanpl es of

al dehyde or ketone resins are, for exanple, the
products distributed by BAE guch as Laropal (r) ,
whi ch isincorporated herein by way of reference; in
particul ar, Laropal (r) A 101 and A 81 are

' f t | d
CRUCSEIBHLELPhtEh Sl wiie 2 Al bilal Pl o
cyatopex@nanel 01 Aaadr i nglt are praidsest adn a@lﬁedhc(ﬁfs of

the invention, the a de and/or ketone have an |
dvEFagR fof tBP%FlﬁePgﬁF%é{fieﬁemééﬁ é@éom& 14‘0(53%118 the

a&@na@ﬁéaagoﬁ%%dgétbe&wwl%@le%%o%@ 0C . The
conposition of the present invention normally

conprlk@@0¥d9ﬂ§80@@10 QO@@R@eﬁﬁwiﬂﬁliﬁ piegPestt andf  the

%8 Zgéiebyalv@ cﬁe oandzgI n kaertl:done Yh C\%]t gn average
eXCI pl en S and/ or a ants sucn as m nera

rﬁmhé@ﬂbaﬂgwéi@herSfabétwéeﬁl9m©r$&ﬂ1S40bnEbh%nﬁﬁMbIﬁlng
inorganigogignents t he conp05|t|on preferably

RISt S BEEB 2886 BPWRLIREC of pigment and 35%to

45% byrMei gBkhp8E i E€8hN o e Viake NBEES PR ET %@Qh&%ﬁ R AriP1y
by wei ght of pigment and 35 to 45% by wei ght of resin;

|¢pmh7el%a§efb©moi3@ant@ BOGmbNt svelsfntppéf erigblept and from
CQ@Sﬁgt%? SWEQﬁﬁgz%?grgga%B%n%f E&a&%ﬁé%%iﬁ%@nts

r esi y Weig m nera
rm@iorcm@dmdﬂter ssand (ad hﬂn]a@%lbyr@ﬁhﬂdsttcﬁﬁg fillers

di spersants, even nore_pre erably 20 to 35% hy wei ght
AOR{ Grent SSETBET00% BY WEFgRASEr SFedPRTSSE FaRIRALS

V\@hghtc&ffpdﬁ%rﬂorflbkeféraﬁdyl Eondredy Wel 0B @ 70% by
di spersants. From anong the m neral reinforcing

f¥veleght ofarmigmenti paade 35 pref 8P&bby useiht hef resin,
even more preferably 55 to 65% by weight of pigment and

'35 to 45% by weight of resin; in the case of organic
pigments, it preferably consists of 15 to 40% by weight
of pigment, 45 to 75% by weight of resin, 1 to 20% by
weight of mineral reinforcing fillers and 0.1 to 10% by
weight of dispersants, even more preferably 20 to 35%
by weight of pigment, 50 to 70% by weight of resin, 5
to 15% by weight of inert fillers and 1 to 7% by weight
of dispersants. From among the mineral reinforcing
fillers, barium sulphate is preferably .used; the
dispersants may be selected from among epoxidized
soybean oils and sorbitan esters; preferably
ethoxylated sorbitan ester, marketed by Unigema as
Atmer 116™, is used.

The composition in question may be in the form of

powder or granules. In the first case, the particles

of powder may have dimensions of between 10 and 100u;
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di spersants may be sel ected from anong epoxi di zed
soybean oils and sorbitan esters; preferably

weetdoanszbed ed sorbitan ester, nmarketed by Uni qerar/ER005/000443

Atmer 116(tm), is used. The conposition in question
may be in the formof powder or granules. In the first
case, the particles of powder may have di nensi ons of
between 10 and 100min the second case, the granul es
may have a | ength of between 0.2 and 8.8 nmm and

' r of en 0. nd_2.2.-mm _pref I
ALSTERE, U REL 80 O Gn8n 0Bl BPURLRD X Bencen of
et vweesn 1002aa6dl .88 sniam anedrdi aget ©r 06€ betwken 0.4 and

possi bl e enbadi nents of _the jinvention, the conpositiaon

cont afls EFSISTARIY f ahTPSERpeE HEIHRET hbrofnd Phe mm

pand i gliambepul 8¢ | garaeear ding £04t He gPr@seNhecording to
i nvention may be produced by neans of a nethod, the
foret of wkhst epesotbivhi ehbadamgnigr ifd, ther agpeotiive, agshe

t her the formulati,on is t orm_of -aranul es
r(g?rﬁg(r%% %a%ltlpoco g:ra}l 'e8gi gtféntltbleosof %8811\/1\%8 h }’?%g gramme
reisénedNsi de a container suitable for m xing powders

and granul ates. The present invention_jncludes_all
t hose DRGaRPELARYS AEFFRTAS BT R R By the present
dehi-08di 88 &RPURL NG AR Sb%?r b afges WHi€hHod, the

absorb part or all of the light spectrumand refl ec;f
thergonpwemsteasy qfarihidieraiod , uhvaniag, t hereispebtave as

et r SO ot S REr el TR Bite ERFhment s erppuLes
, ] pi gnment s,”7in
atathéei thahagesdet.yell ow, brown, red and bl ack; in

all thell Pysn&al Q™50 OL3Lh CALS9TLEs: incide a
container suitable for mixing powders and granulates.

The present invention includes all those organic
and inorganic powders which may be defined as colouring
pigments or substances which absorb part or all of the
light spectrum and reflect the complementary part
thereof, forming the visible colour.

The pigments tested, according to the invention,
are listed below.

Iron oxide pigments, in all their shades of
yvellow, brown, red and black; in all their physical
forms and grain categories.

Titanium oxide pigments in all the different
inorganic surface treatments.

Chromium oxide pigments also co-precipitated with
nickel and nickel titanates.

Black pigments from organic combustion.

Blue and green pigments derived from copper

phthalocyanine, also chlorinated and brominated, in the

various alpha, beta and epsilon crystalline forms.
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Ti tani um oxi de pignents in all the different inorganic
surface treatnents. Chrom um oxi de pignents al so

weopnesipi tated with ni ckel and ni ckel titanaR@BIT2005/000443

Bl ack pignments from organi c conbusti on. Blue and green
pi gments derived from copper phthal ocyani ne, al so

chl orinated and brom nated, gn-the various al pha, beta
and epsilon crystalline forns. Yell ow pignents derived
fromlead sul phochromate . Yell ow pi gnents derived

from "-?@% ' d . ' riVv
fromlea %%c I?{%Qna(?éef}r%?%gggg Pé%??%ﬁ?%?‘j}ﬁﬁﬁfd"é te.
of an Yelghow oimtents bdseived Arghabedésbiémanpevandate.
pi gmané of an.organi c nature _based on napht hol

Orange %%npég N ¢ %rahY%dn oM dSypphochromate

dhdkepsay& r ol o-pyrrole . Red pigments based on
manganese salts of azo dyes. Red pignents based on

manganexskel @4 5 Berdet a®¥fynapht bvgeniei datReck olgatit on
j ' e pignents. Red organi c ant hraqui none
%lwg}rrent%(.g@#he research work, which was intended to
i dent idnardge mpagmegrtishe ofar anusopghyher marixh esdie on
e suitable for obtaining this pignment

used tt.h
J@éfdr?rr}boofr esulted in the fanilies of al dehyde and

ket one¥fasdds phigrert SIOLECULAT ¥BGGH1 - ofn hatvmeen By
and ZOOOaﬁ?hd V%Mtgtﬁd%a nel ting poi%\tﬁéof bet ween 70 and on
W o-MHer Pkt rekwention rel ates preferably to

{he 1008 Lintl0| JABLE S fillngBhe S0 PIRLATHLE Bles.

Red pigments based on manganese salts of beta-
oxynaphthoic acid.

Red organic quinacridone pigments.

Red organic anthraquinone pigments.

The research work, which was intended to identify
from among the various polymers which may bé used those
suitable for obtaining this pigment coating, resulted
in the families of aldehyde and. ketone resins with a
molecular weight of. between 800 and 2000 and with a
melting point of between 70° and 130°C.

The present invention relates preferably to the
100% use of polymers which, at the temperature of 20°C,
are in the solid state.

The present invention covers all those mixtures of
those pigments with these resins where the relative
ratio of pigment and resin is between 80 and 20% and
vice versa.

The prepared mixture is introduced into a heated-
chamber extruder.

The present invention also relates to the use of

single-screw and twin-screw extruders.
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are in the solid state. The present invention covers
all those m xtures of those pignents with these resins

wobmsestshe rel ative ratio of pignent and resi NPEBIT2005/000443

bet ween 80 and 20% and vi ce versa. The prepared

m xture is introduced into a heatedchanber extruder.
The present invention also-reglates to the use of

singl e-screw and tw n-screw extruders. The extrusion is
preferably performed at an internal tenperature of the

extru 5- i gher .tha [\tj n ure_of

t he aﬁg{eﬁwydég%ﬁlgg(tggne lpsol r#g:}%lfs%%&v T%Deéﬁg??é%& & an
nietterrredl |eampangat heeextr uder eksrpdetebabby ccadlgdeérothan
a .cool i belt and spread using cool eqd stee

IS S T, (I RSRCGre | 1 per SHORIGR | 6, kREone
BBt dgego0l ed to bel ow 25 C and then flaked by

means of an ordinary pin-type flaking machine. Then .
t he mdther i aneliedt hatemiadf fleakdsg | stke onpzbyudsingis
' pLcal  syst i ' in C S s
Af LSS TR oY MR TS SBH L, B JEHPOR8S using

dstliadyustshels ¢yikisé@arsi ni shed product is that the

atom zation operation is perforned using cr eni c
syst en! su{&ﬂ%bl g2FGr &fgr %n RRYHper a ?ﬁ@xggtlon, the

tRRer afur eg AdodBss tthanpdlhf 25tke ddanshenmti Ohed by
into atom zed particles nust take place at a

e furan preunany 2p0ie-svre hbtakingt uarhgnef the

st rUCtﬁ{e Ofthtehemg%le%%bla,ndihes%édifé]ﬂg roefc’i rklia‘ckes, is
perforned, but |eaving both the

atomized using different mechanical systems including
pin crushers.

An essential condition which characterizes and
distinguishes the semifinished product is that the
atomization operation 1is performed using cryogenic
gystems suitable for operation at operating
temperatures of less than 10°C.

The transformation into atomized particles must
take place at a temperature of below 20°C so that
fracturing of the structure of the melted and
resolidified resin is performed, but leaving both the
organic and the inorganic pigment completely coated.

The atomizatibn operation envisages the
introduction of anti-caking agents and flow agents,
such as silicon oxide and aluminium oxide powders, in
an amount equal to less than 0.2%.

The material leaving the atomization system will
undergo grading so as to produce a standardized
granulometric distribution curve which is not in any
case exceptional, for the purposes of the present

invention.
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organi ¢ and the inorganic pignent conpletely coated.
The atom zati on operation envisages the introduction

wmtooenszeexaki ng agents and fl ow agents, such asCBIT200560M0443

oxi de and al um ni um oxi de powders, in an anmpunt equal
to less than 0.2% The material |eaving the
atom zation systemw || undefgo-grading so as to
produce a standardi zed granul ometric distribution
curve which is not in any case exceptional for the
pur po pr nvent | e d r.iLal
PuT POl oL ISP LRI LV ED! [0 Te AAdEd, TRBLA e,
othhecebof foheingeskat objeent bdn thbn ptrl@eemsencyferﬁ ion.
granul ar f nul ation, _on the other he nelted

mat er i 5t | gsehe Extd u&‘éranl@acrong%g‘k} fhigha dPR the
fé&ﬁ@:if\h@éﬁdl tt:hé Hé@’é@d\/\’m&lhe%ﬂéqn%te%ml %“&?1% %@&tﬂd?ﬂar is
and i s cool ed and granul ated by neans of a wet nethod

@m‘geyaematle?tq ed cditei fgact wogrepPr et erighl rele with a

a 0 y S O t cuttin
gr an&gﬁ%rEgPB%hgg%gqggpr omgﬁcr:hed %Ogg?ag{lnd(égtaﬁuégt & by
Imeanandf deswet badthadi nseénaati malerpziteentcmmﬁkigc aldtiron .
V\D 0 /213{ |ncor orated herein % %d ref erence.
Dr%f R OPLY he i aAEPER LIRSy BESpP¥otwee bPvheBRENSF Oof 2
ShAPLL Y %‘%“él%ﬁpﬂ? agdaal3a Ry @fs %H@ed:%é'ppk'éaﬂged by
centrifuges and fiTtration; in the preferred
Fbbali EULTridre iImgent pod, {eschibedselmhémgerimational

g%é‘{‘é’ﬁé‘t %‘F&g%egg&oﬁ RS [ C/%PJY ”?S‘Qéfg%rgggghgerem by

ovenen water jet ng’ granu
grayubsrafersepart at ed by the water on a vibrating
screen_and then dried on iral elevator. According
Lo a fRFYTRT REpede FITIHELShVBAY & berformed by mtans

of simple ventilation and also may be speeded up using
centrifuges and filtration; in the preferred embodiment
of the invention, in the case where the granulation
step is performed by means of the abovementioned water
jet cutting granulator, the granules are separated by
the water on a vibrating screen and then dried on a
spiral elevator.

According to a further aspect of the invention,
the granule formulation thus obtained may be
transferred to the atomization stage in order to
produce a powder formulation.

In particular, in the case of formulations based
on organic pigments, an agueous solution of the
dispersant is prepafed (the water is preferably used in
a quantity of between 10 and 20% relative to the total
weight of the formulation); the resin is introduced
into the mixer and is wetted with a quantity of about
50% of said solution; the pigment is introduced during

mixing and the remaining amount of aqueous solution is
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the granule fornul ati on thus obtained may be
transferred to the atom zation stage in order to

wpezoaoeeoa powder formulation. In particul ar, PCI/I12e05/000443

case of fornul ati ons based on organic pignents, an
aqueous solution of the dispersant is prepared (the
water is preferably used in g quantity of between 10
and 20%relative to the total weight of the
fornulation) ; the resin is introduced into the m xer
a h ant it f t % of
é% dd |on % n¥%%n£% %s ?nt%g uceggéur?%gé%lQa%lqﬁﬂjthe
tﬂsneod@dﬂfal ni$g dimehdrodd agiedusisal utdremdfaddetl; ddie the
inert filler is added and, after m xing, the product
i X FSHar ged and then transferred to the extruder.
M xi ngyi botdy, 'BoEHenﬁﬁS@h@fc9éga®ﬂ3&¥§H3¥53p§?thEs and
the case of” inorganic pignents, is normallyperforned
a?tna Sheed agfsebet wWeen180T3and c22 w@mgIhs Uselsf tnhvecmally
DYERLLRNS | 0 PovdSL. RabBt 8 The.goahhng. ac5apdi D
e present i nVeRtT on may B5"agVan ageously usé
pomderU$§u6ﬁ ﬁMenumaéhomsn 48 powaktrepashts¥e to pure
pi gments which are not precoated. Thelr use ensures a
nore ulit® of PR 2P 2C6FdiRe EBl bhe; Rges§Etedtaf@tdon may
rﬁ%“%ﬁvéﬁké?eé@§l ueeéatanFowagg95519EIgbe%bhﬁtq%%%
to pronote the col ouring potential which
pre- cd&tcamhatetws | &b ppesesgugmgnts swhiafh tarehenot pre-
t §§p &al expertise of the person using it to
efm ne the exact anounts and the correct use of the
speci fTlee pr eveeatats pigaeat ofoafe t bri eotmusgaflart ywhbeh the
t he $alntin% roduct IS |ntended Use of the invention

i 7P} Yt S p FETThadoat i hg dYEESPH n]gnt Bhleheqlb“f‘%%é’ﬁl’ of
| PVEREAON BBYginally used to promote the colouring

potential which the pre-coated material possesses.

It is left to the technical expertise of the
person using it to determine the exact amounts and the
correct use of the specific pre-coated pigment for the
end use for which the painting product is intended.

Use of the invention in liquid paints

The coating according to the present in&ention may
be advantageously wused in formulations of 1liquid
solvent paints, after dilution in solvent or dilution
in resins pre-diluted in a solvent.

The pre-dilution methods may be direct, such as
mixing with helical vanes as well as energy transfer by
means of an increase in the specific surface area and
using balls of a varying nature and size.

The pastes thus obtained may form semifinished
products suitable for the production of liquid solvent
paints.

The coating, according to the present invention,
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be advantageously used in fornulations of liquid
sol vent paints, after dilution in solvent or dilution

WO 2006683606 pre-diluted in a solvent. The pre- dPdTULT2005/000443

nmet hods may be direct, such as mxing with helical
vanes as well as energy transfer by neans of an
increase in the specific surface area and using balls
of a varying nature and size. The pastes thus obtai ned
may form sem’fi ni shed products suitable for the

ct| on uid solv aints The,coati ng,
acS’ JI’]tﬁf)Llltes%ﬁ ?hillég}?laneﬁﬁ?eﬁelﬁs@dsﬁgf’ﬁBﬁt or
[Amne- dllubsam.euh&%blw@da sel veslivehti Nfarf eéblouring or

di ssol ved in_solvent for colouring or tinting
B NGOG Bl oERs BY BFaPFeofidaimpén addition

R@y Nt %C%&sp@mﬁt S350 V' Dot i gt ngdire
rreans{')%1 such as helica anes, g?/ meaﬁs§ %giél 8glng
Griaesftermeans an siucdr s ehed 1sai:Lf acameax,eaaadd blySIrm@ans of
l%%le of var g nature and size. The c

ZEEE ng priedeft® i IVERtdon i p?‘é?t?gﬁl Whfdgand

s ifhey malats;cmsmm | g @rdToNeRi gNEAt and nmay be
lined wth al dehyde and ketone resins in the weight
rati oSPENGRRE HFi JEFRreingdt he bleeANSFSTe| Hhrention is

WG Jges bglugen 800 and, 20GQ Wiy the. cﬂfécldﬁ]gng a

poi nt between 70 and 130 C , as can be seen
F\Ogl@rpegmentTh@nqbr wpHr dte o]rurpascbcwssm slsietlydehaind hketone

t|n | aned sof Xt rusi.on f t he
?r%sﬁnosgs pa ont E% p}ﬁ% Lé?cﬁ'ﬁ" alﬂot Fiocesg athe
aclleapdat weidh? B8€ hirgher. ﬁahagleé hsee%éﬂersom%'éﬂ&lgmoo
te erature and with coaling in a thin_layer using a

She mgw d%;:rl,rﬁ:dé?etween 70° and 130°C, as can be

seen from Figure 3.

The preparation process is such that this coating
is obtained by means of extrusion of the resinous part
onto the pigment using a hot process, at a temperature
5-20°C higher than the polymer melting temperature and
with cooling in a thin layer using a belt and cooling
cylinder.

The process envisageé atomization by means of
cryogenic processes such that the transformation occurs
below 20°C, with the result that atomization takes
place by means of fracture of the structure of the
melted and resolidified resin, leaving however the
pigment, be it organic or inorganic, completely coated.

It has been found in practice that the invention
fulfils the task and achieves the predefined objects.

It has in fact been possible to provide a coating
which is able to make up for the lack of
standardization of the elements which are added when

melting the polymer of the powder paints, during
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The process envi sages atom zation by neans of
cryogeni ¢ processes such that the transformation

wonownselisel ow 20 C, with the result that atonm PER/ITRNS/000443

takes place by neans of fracture of the structure of

the nelted and resolidified resin, |eaving however the
pignent, be it organic or inpofganic, conpletely

coated. It has been found in practice that the

invention fulfils the task and achi eves the predefined
objects. 1t. has én fact . been gosgibkg to ﬁngyide a .
SOt Whi th PE°BDI Bt b RRBOOB - For "Eh&°ralk PoPments -
st andaryh zaldaimf bheogidamnt sowhtied areadded iwRemtion
melting the polgner_of t he powder paints, _ ,
drioexihesPbadrat bPReP it 6CLREEEPHoPAWESEh@AdFItSd with a

LGRS Sor The: FOANT 90285601 01,AGHO; LoD
P% eﬁ%%é% é@ﬁ%mgéﬁhgg%?oggctioncofl%oﬁgquﬁggamﬂg endent
m@qmsthﬂﬁEhVir@B@EBeadfQﬂﬂdiﬂﬂnnﬁudmtybimhicheiQQQEess

&ﬁ{ger dependent upon the environnental conditions in
| CHCREPST 0e82 BPSi RAGPEBFatPng iEne SsigndRt Fat farded.
eed N iiss pankorerd, fduis @H yphkameeswst which can be

par anet ers whi ch can be nanaged by the actua
MARABEHPYr bles3CL YRl seibaHS 1PRaPYPRESEHr e- coat ed

pi gne henger digs apninbhuencs Wiyt o t
mettagﬁrggy properties o? i%é sur%gce gﬁ' tlét ?ﬁelonger
swad aae iehtuencefwihb ctbsi weitsabnilntyl peopealt ifesy afthd ts

f .t ' it d ch tic f ti f .
PR e Ara i o By o oA REP B o6, i Ty £852he 12
pieseNluéMveal | G tthe RREPIHs t6f OvereCoiki fbimibg and

difficulties described above since the pre-coated
TRt hast ermat hateafafFhet RéIBERECTEX58E6ci ated with

I ts pigiEnt Yd aceoapidnss HALILAld Y £82dVe O P@resent
used al so by neans of sinple dispersion in a solvent
ornegminion it is possible to overcome all the
difficulties described above since the pre-coated
pigment has éliminated all the effects associated with
its pigment surface and is practically ready to be used
also by means of simple dispersion in a solvent or even
better in a solution of resins dissolved in solvent.
Obviously, the materials used, as well as the
dimensions, may be any depending on the requirements

and the state of the art.

Use of the invention in plastics

- The monochromatic granulate of pre-coated pigment
may be used to colour the plastics, polyethylene,
polypropylene, PET, ABS and polystyrene as well as
polyurethane elastomers of various formulations. It
may be used individually and mixed together in order to
produce a given colour.

The metered mixture of various monochromatic

granules allows composition of the final colour
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better in a solution of resins dissolved in solvent.
Qovi ously, the materials used, as well as the

walzovensieans, nay be any dependi ng on the requi PEIHEROE/000443

and the state of the art . Use of the invention in

pl asti cs The nonochromatic granul ate of pre-coated

pi gment may be used to col.ouyr, the plastics, ‘

pol yet hyl ene, pol ypropyl ene, PET, ABS and pol ystyrene
as well as pol yurethane el astoners of various

formul.ations.. |t be. used individually, and m xed
tcglgre? tz‘llryi et ITﬁ%eprfo WY Fitén ‘(’,’%F%ﬁr Cofpgrts  the
Rptan ek 81 gt UpPasf iy aihodSt RENREt eABLLELEr @B €81ouring
all onws conposition of the final colourdirectly before
Ve RS PP Ent onbre ks PRaegEanul es of

pl astiG, i e ds e for uripg
pr oduclﬁ on%tgl?é%]he@%ﬁgf o%?rgct .n%xn&g}t%eréaor%g%??ﬁgs of
Miiigrerdf grancheometidi fdeiam mdAoeisr ored i compbstit ion
aOItJ ows ttle org)oaf%i.tion ?f a pol ychromatic col our b){ :
feang &L TR TN ngCIRRhcEY t PG FEWS Tt et mple mixing.
cpmasi it oalobwa clousbmgosysiem based &Plouring system
nonochromati c granules so as to obtain colours

&P JRORRSF R ERM2 bk 0T FR B RE P cSPi §RehPsOPEAifheolours
' t L - 1 Yy 1S, i enbr aces,
e et o bt enay Pave eent  Blgfpacst
pi gnertrattilon phdshssecisatédrcolmdurdmgthihesevaneion also

m xtures of chromatic pigments with resin (simlar to
tehn)Le(DIfraecselsn’ u?égkgﬁf)hem %r,EQQ%ﬁge&%‘ﬁ% PEAUIYRSY. for
Hieperms! #5n hatd hessoai £dd ass1 8ddedgin a snal |
amount_to the plastics before extrusion, pignment the

mass oSSR ALt mixtures of chromatic pigments with

resin (similar to the resin used at the end), extruded
and granulated. |

These master batches, which are added in a small
amount to the plastics before extrusion, pigment the
mass of the plastic. '

In some specific case of continuous and constant
extrusions, always using the same material and same
colour, it is possible to pigment the plastic by means
of a 1liquid master batch where the pigment 1is
pulverized in a liquid vehicle, such as plasticizers
(polyacid esters).

The latter is fed onto the head of an extruder,
before pigmentation by means of extrusion.

Never before has use been made of monopigment
granules of pigments pre-coated with aldehyde or ketone
resins, to be metered before the colouring extrusion of
the plastic.

These granules may impart the final colour to the

mass, without having to go through the complex



10

15

20

25

30

In sone specific case of continuous and const ant
extrusions, always using the sane nmaterial and sane

W@ 2106082603t i s possible to pignent the plasti cPOYITIRENH0443

of a liquid master batch where the pignment is

pul verized in a liquid vehicle, such as plasticizers
(polyacid esters) . The lattigy is fed onto the head of
an extruder, before pignentation by neans of
extrusi on. Never before has use been nade of

AR JP0NeSRel] BMATS RIOR el ey paster

caltothresng extrusi on of the plastic. These granul es nay

inmpart_the final colour to the nass, without having to
go t hrigtigh®© H@chnﬂ# eXPEepaF SEEBh Pro&ERHR i hvol iy ©f

fdini shiaty CRLBHEi ABStEF RakCh@sant e BB §8tgidnt h81ready
present_inventionis that of allow'™ng netering of the
Rratiuiverrizngnentd alandaling elepsl herimfed dmundling of

r.enderi.ng. handl i ng of the original
g%%%@*ﬁ&@ﬁ&% ng to the great nol ecul ar
mobi | iMoreafverhe avdehyte oiie kgtome medétubaseflobility of

coating,. it js possjble to achjieve the_uniform , ,
SuRTRERYAE, hOonBERPBRRt T €5 SBniHARS hEPIigHIrct 4t 15

NP TE t heogr anwiahes acgrer dung rbont N PI&SeMy,  with
invention, of plastics, of powder paints and |iquid

pEnRAratier sREiddndshed ¢ HeRdudtes amddadvertlageshe
S U4 el el MEPLLER M L SHBER. oo
Plp=efiers edf pdwdmet Exthtisi aed ebodi depdintst he
gggﬁgﬁé&%héglcSéggéggrgztygyfggtgrggngﬂdnééégktages of
the subject of the present invention will emerge more
clearly from an examination of the description of a
preferred, but not exclusive embodiment of the
invention, illustrated by way of a non-limiting example
in the accompanying drawings in which:

- Figure la shows a diagram of a possible plant
for the production of the powder coating according to
the present invention;

- Figure 1b shows a diagram of a possible plant
for the production of the granule coating according to

the present invention;

- Figure 2 is a diagram illustrating the range of

use of the coating according to the invention;

- Figure 3 is a diagram illustrating the relative
ratio of pigment and resin in the mixtures of the
coating according to the present invention.

The examples which follow have a purely
illustrative and non-limiting function and identify

some of the possible mixtures of compounds to be
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in the acconpanying drawings in which: - Figure la
shows a diagram of a possible plant for the production

w®btoobheepowder coating according to the preseneCT/IT2005/000443

invention; - Figure Ib shows a diagram of a possible
plant for the production of the granul e coating
according to the present inygntion;, - Figure 2 is a
diagramillustrating the range of use of the coating
according to the invention; - Figure 3 is a diagram -

illustrating the relative ratio of pi nt and resin
icr?l}vﬁé’ﬁ'é xt groes B%et heetoatdHy adlor dﬁg%gefo {}hoe produce
RgsRfudivent tied. pdhei exanpbrsowht ebnkoblfownbBavevant ion
purely illustrative and non-limting function and
iderk?ty FEREVIL t3R pBIYEBY e IRTRF UM T BBRbogRYSoLs 1Y

Qﬁﬁpﬁ¥§ éfﬁ%@ea§xér8 oﬁ@nergfrtﬁg E?ﬂgﬁc%ormulation
subsequently the particle conpositions of the
igiverd | oh iedobleegr aalimvinadegowarirdfor drywager audt the

obvi. ousl| ot .be regarded as .a conponent of the final
¥ ﬁ’%/eon%%ikﬁ%er? has b%%nb%l‘f’%?%ghd duri ng
drdniide and the parts are to be regarded as by wei ght
. Exanple 1 green pignent (based on copper

phoklrgleoc pagimsalt 3baded iameppshatrhtlltelatyeniddb 5
IaropaJoA 81 55 water

¢ barium sulphate

10

e atmer 116

5

e laropal A 81
55

® water
12

Example 2

black pigment (carbon black)
25

barium sulphate

10

atmer 116

laropal A 81
63

e water
14

Example 3

e yellow pigment (based on copper phthalocyanine)



12 Exanple 2 black pignent (carbon black) 25 barium
sul phate 10 atner 116 2 |l|aropal A 81 63 water 14
waExanpswo8 yel | ow pi gment (based on copper PCT/IT2005/000443

pht hal ocyani ne) 60 [|aropal A 81 40 Exanple 4 bl ue
pi gnent (based on iron phthal ocyanine) 30 Ilaropal A
81 70CLAIMS 1 . Particle conposition consisting of
pi gnents coated with at | east one al dehyde and/ or
ketone resin, said resin having an average nol ecul ar
wei ght_ of between 800 and 2000 Da and nelting point of
bet weé? 70 and 130 C. 2 . Conposition according to

[ - Gharacterized in that said resin has an
gbgﬁggéa%oﬁe%&lar wei ght of between 900 and 1400 Da. 3

Conpasi tion according to any one of the

Example 4

e blue pigment (based on iron phthalocyanine)
30

e laropal A 81
70
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WaEnwposA60d on according to Clains 1 to 3,

precedi ng clains, characterized in that said resin has

a nelting point of between 90 and 110 C . 4 .

C harect/HRdBEU0443
in that said al dehyde resin is the condensation

product of aliphatic al dehydes and urea. 5 .

Conposi tion according to dgigve 1 to 3 , characterized
in that said ketone resin is the condensati on product

of cycl ohexanone or nethyl eyel ohexanone . 6 .
Conposition according to [ 1to 3, characterized
in that said ketone resi n% condensati on product

of cyal ohexananecns FRkpWsaralehexangnet Whgh aif €gigfments
formal dehyde. 7 . Conposition according to any one of
e tgadecetihg2tl APASE ORgr adidehdsl wgf%t kghpge resin,

RIGEENLS &8 Clli]é)\;‘ﬁrl]gf ré’ﬂ“ a@@ﬂa@égaﬁb%@hggﬁm %eﬁ%‘ﬂt of
I norgani c plgnents . osrtion accor
Cleztiwneh | 8@haamdeﬁ®&@dDanénhhtmshtdnglgnﬂnﬁs afebetween

gsen fro ggong iron oxide pignents, titanium oxide
% ‘i %}1 um oxi de pignents co-precipitated with

ni ckelz and Toiked i i danat esccdlackgpi gmest s f £e&lim 1,
or gani cconbust i on, blue and green pignents from copper

s e, 8l | émasu gﬁérrtds T edtps an  average
%1%1%? 196 b tgoyagﬁgaigooobgnge

pignents rom ead su orrate nol ybdat e, yel |l ow

pi gmsrBt KS ba&mpmiaxgmamdesrdnngngeopl gnent snbased omhe

ts. based
kg P Pegs P AIENLE, 82880 Nn (thaty wpidaRgaARs oS
Saalrﬂeitqfn%zgﬁbﬂy@s@f resc pégiend s Kagedioncnanganese

salts of betaoxynaphthoic acid, red pignents based on
qUInaérldoﬂngOSItlon accordlng to Claims 1 to 3,

characterized in that said aldehyde resin 1is the
condensation product of aliphatic aldehydes and urea.

5. Composition according to Claims 1 to 3,
characterized in that said ketone resin is the
condensation product of cyclohexanone or
methylcyclohexanone.

6. Composition according to Claims 1 to 3,
characterized in that said ketone resin is the
condensation product of cyclohexanone or
methylcyclohexanone with urea or formaldehyde.

7. Composition according to any one of the
preceding claims, characterized in that said pigments
are chosen from among organic pigments and inorganic
pigments.

8. Composition according to Claim 7,
characterized in that said pigments are chosen from
among iron oxide pigments, titanium oxide pigments,
chromium oxide pigments co-precipitated with nickel and

nickel titanates, - black pigments from organic
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and red pignents based on ant hraqui none or m xtures
thereof . 9 . Conposition according to any one of the

w@eme/eghoosy cl ai ns, characterized in that it CcOPCEITIE05/000443

from80 to 20% by wei ght of said pignment and from 80

to 20% by wei ght of said resin. 10. Conposition
according to Claim9 , characferized in that it

consists of 80 to 20% by wei ght of inorganic pignment,
preferably 50 to 70% and 80 to 20% by wei ght of

r esi,n refera 30 t0,50% 11. Canposition.accordin
tc(?n&%sll%cirﬂ)', c%zl}\¥1§ct 1% ed9F AP haP HH"Eissi stE°%8f 58PPeT
toh b dyyaweight of iyeangani ¢ ppagrehtand 35 tem45% hyad
weight of said resin. 12. Conposition according to
GHRRTFLr AR act &4 zedSRA t HaESTEtRonsiatadafte 15 pgange

40%Rn 81 Ftordf 1Q0GRNISE 1IRHHRHomAR t ol WAL e g'atl low
of Tesin, 1 to 20% by wei ght of mneral réinforcin
foidreentasmdodsaedt onl exyypmigieght aofaispeigaenss b3sed on

Cao i tjon according.to aim12 .characterized in
RO Lons 2081 HibPes8o hyoaal re oP sPggnpYEzolo-
PyEslle, SOelo pdQehit Vb d obnr @sndanedsc0 B HYof azo
wei ght of mneral reinforcing fillerand 1 to 7%Db

Wit spddiRsisERn sbaggd Géhp‘%?%%s%cé@rl&isngo%/ obeta-
& BpHeh& d3iafhacactagmet d hidad SA %gqha%&abone,
rei'nforcing filler is bariumsul phate. 15. nposi tion
@&cbr diedg PooCRAF fs Hesethd o3, anhlaraguendred dmn mhatures
%EH dredci)éper sants are chosen from anong epoxi di zed
soyeoean oils and sorbitan esters, preferably

epoxylat ed cotipdd pi @St €iccording to any one of the
preceding claims, characterized in that it contains
from 80 to 20% by weight of said pigment and from 80 to
20% by weight of said resin.

10. Composition according to Claim 9,
characterized in that it consists of 80 to 20% by
weight of inorganic pigment, preferably 50 to 70%, and
80 to 20% by weight of resin, preferably 30 to 50%.

11. Composition according to Claim 10,
characterized in that it consists of 55 to 65% by
weight of inorganic pigment and 35 to 45% by weight of
said resin.

12. Composition according | to Claim 9,
characterized in that it consists of 15 to 40% by
weight of organic pigment, 45 to 75% by wéight of
resin, 1 to 20% by weight of mineral reinforcing filler
and 0.1 to 10% by weight of dispersants.
| 13. Composition according to Claim 12,
characterized in that it consists of 20 to 35% by
weight of -organic pigment, 50 to 70% by weight of

resin, 5 to 15% by weight of mineral reinforcing filler
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wezeles2ea gr anul es.

16. Conposition according to any one of the preceding
clains, characterized in that it is in the form of

17. Conposition accordi ngPAITCHEIN0443
16, characterized in that said granules have a | ength

of between 0.2 and 8.8 nm and di aneter of between 0.4
and 2.2 mm 18. Conpositian agcording to Caiml7,
characterized in that said granules have a |l ength of
between 1 .8 and 2 .2 nm and diameter of between 1.0

and, Sj n_accordi Lng to a ai m 16,
cahar ilcterl zed}‘%? w%"gﬁ@ %cgn g?ﬁ%aﬂ om 80 to 1000

granules. pecogpagsieioh copasiidripnto2clLnnpositiand 13,
according to Claim16, characterized in that the
(3139 e e Dondert Hilv e Sai fe Meing2 lof rebRhRERING £idler

40 Marddm 48EpRicihe conmposition according to any one
of the preceding clainms for the preparation of powder

pai nt sL51 i ﬁ@@@alhtgnamqﬂmn@stoleamrpﬁ odéssalfl@r 13,

aration. of ranul osition accor t
G SRA el Ball AL CURER ALy 580 ERRREn From

tadeorent igposidf ae® aojbeq greilts Widira t e ripaldaed esters,
resin, extrusion of the m xture thus obtained, cooling
e el SRPEBHERE §PERUFARI BAEEK-the wet state

and dryg ng. céy o&@i@ﬁesécESEdEH% PEBPanall oBnafl &f the
powder conposition according to T aim 16, conpri sing

mefededing chelimesi rehaveactengloedt he erhdt eiturifscenofthe
tipo n‘i" néw&"'eth i §rggu£gg resin, extrusion of the

ure th cool'i ng thereof and subsequent
17. Comp081tlon according to Claim 16,

characterized in that said granules have a length of
between 0.2 and 8.8 mm and diameter of between 0.4 and
2.2 mm.

18. Composition according to Claim 17,
characterized in that said granules have a length of
between 1.8 and 2.2 mm and diameter of between 1.0 and
1.8 mm.

19. Composition according to Claim 16,
characterized in that it contains from 80 to 1000
granules per gramme of composition.

20. Composition according to Claim 16,

characterized in that the particles of powder have

dimensions of between 10 and 40 pu.

21. Use of the composition according to any one
of the preceding claims for the'preparation of powder
paints, liquid paints and plastics.

22. A process for the preparation of a granule
composition according to Claim 16, comprising melting

of the resin, wetting of the entire surface of the
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atom zation thereof at tenperatures of |less than 10 C
24. A process according to Clains 22 and 23,

W@ bmragtses i zed in that extrusion is perfornmed BCT/ER005/000443

internal tenperature of the extruder 5 to 20C hi gher
than the nelting tenperature of the resin. 25. A
process according to Clains 222 and 23, characteri zed
in that it conprises the use of singlescrew and

tw n-screw extruders, preferably of the heated chanber

t 6..A P e he.pre [ of owder
o men s r LR TR ERE HE R SRR ol B e
tttats t heolsooinagd, i s peolonged eheaebél t apdead suiseGuent

cool ed st eel cxlitnders. 27. A praocess for the
a

AR T oA of N at powder EbAbBsPEFoAT¥EBErding to Claim

23, chagactgriggeddds t Rl g ML Al2tG00] €df a2 powder
preferably bellow 25 0C, is flaked before undergoing
AU PN AGCORdpNgcess Fopimhd r eparprishngf melting

P co St ccor ding A ai.m. 23,
c??y\aggglteer?ggghi’ n t}tlr% eogatttél% alenltnlrtehengF%cgf of the
fp adtesnt swatlontzedmastag vasiaysereehanbaabfsysicems xture
i ncl udi n tﬁi n crushers._29. A Frocess for the

prigpar at?RMA bR powdeP EBrposFEFERCAccoflfng SbersuRnt
ZhoRhdacder i Refeb Nt Rat  LRBe ah o283t ben1bssPehbar g%dc.

bel ow 20 C . 30. A process for the preparation of
powder24onpdsiniwtesg c@gionfing Ctai nf28ims 22 and 23,

C&%?&é@é%ﬁé’di N h%a%togl&%is?gni s perfor oxdmcie{i] the .o
presence of anticaking agents and flow agents, such as
alnuemalm ogingerandrei ldfcorhoxefderpdaderss,tprebecabligher
it & tqgggéléfgg Egggegéggggyo%eL Qtfesin.

25. A process ‘according to Claims 22 and 23,
characterized in that it comprises the use of single-
screw and twin-screw extruders, preferably of the
heated chamber type.

26. A process for the preparation of a powder
composition according to <Claim 23, characterized in
that the cooling is performed on a belt spread using
cooled steel cylinders.

27. A process for the preparation of a powder
composition according to Claim 23, characterized in
that the material cooled, preferably below 25°C, is
flaked before undergoing atomization.

28. A process for the preparation of a powdér
composition according to Claim 23, characterized in
that the material in the form of flakes is atomized
using various mechanical systems including pin
crushers.

29. A process for the preparation of a powder

composition according to Claim 23, characterized in



31. A process for the preparation of a granule
conposition according to Claim23, characterized in

wa tmb/0826e3 el ted materi al | eavi ng the extruderPd@BIT2005/000443
cool ed and granul ated using a wet nethod with a water
jet cutting action. 32 . A process for the preparation
of a granule conposition accosding to C aim 31,
characterized in that the granules are separated by
the water on a vibrating screen and then dried on a

spiral el evator, gs A.groce s_according t °gairrs 22,
3ind32, ACOMpFRETRY 45 oPARGPATEPoRIH O ‘Step.

30. A process for the preparation of a powder
composition according to Claim 23, characterized in
that atomization is performed in the presencé of anti-
caking agents and flow agents, such as aluminium oxide
and silicon oxide powders, preferably in an amount less
than 0.2% by weight.

31. A process for the preparation of a granule
composition according to Claim 23, characterized in
that the melted material leaving the extruder is cooled
and granulated using a wet method with a water jet
cutting action.

32. A process for the preparation of a granule
composition according to Claim 31, characterized in
that the granules are separated by the water on a
vibrating screen and then dried on a spiral elevator.
| 33. A process according to Claims 22, 31 and 32,

comprising a granule atomization step.



