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WD 2008/ 018097 PCT/ | T2006/ 000613 - 1 PROCESS FOR
PREPARI NG GRANULES OF PI GVENTS BY MEANS OF . DOUBLE

WEXRWBIOZN The present invention relates to a:PUDUK0&/000613

5 extrusion production process for coating organic.
and inorganic pignents preferably with acrylic:,

al dehyde and/or ketone resips in order to provide a
particle conposition preferably in the form of
granules. As is known, pignments are solids both of an

P dc GRS R PR AR et et S B BbE oe

 DOWIEhE asxTEESIM$, absorbing a part of the light and

reflecting their conplenmentary part which forns the
colour of the - coated surface. 15 As such, they are

sol i gge n%?e@eﬁ%ry'ﬂvéﬁkﬁéﬁ ﬁ&&é@%@ wh chy d'f%%5§

from pignent to pi gnent, and aving the property 0

| :ethE$i@EI@go@mbthMheprOSEbStahﬁESCOaﬂmhgT€¢$gan1C: and
... different from each ot %g %reatl quuenc b§ <
O IRREIPRYS | EHITGAF SchBARE SFa § cOhblti Cr h@ld de

aS@NéACKkeRloBRENESs 1 £ONSeAUSRELY, tdiepkeraBki o giaxttfi%le
..col our, resulting fromthe mxture of'various® '

CW@%#@%OH iRr et ralphy f bR nthroAgrnhefvaraoudes.
prepag atj on e nof; e e i
envP%%nné%t ggﬂd §QMﬂ%é1 ﬁ%%af%hﬁ%% %g& ég%e?n
ob@ana¢sandh@nﬂiherganés|nauum$ewhmeh Gfre thefsnedaee

of . the pignent end the " suyface tension ro ert| of
sPth BEPDEIey e et vE R Bn R e anan o YRkagh SHeh 2

rdiihef eabsbi-gambatLhphetbadchenaay iy aﬁﬁ'ggﬁﬁéctagg
The difficulties of Integrating pignents in vehicle

tRGET eREMBASBEN DAL NI BEFY VNG o nghear eokenr of the
céQ@&@ surface.

As such, they are solids with a very irregular
surface, which differs from pigment to pigment, and
having the property of interfacing with other
substances completely different £from each other and
greatly influenced by the physical and chemical
conditions of the contact elements.

Consequently, the formation of the colour,
resulting from the mixture of various pigments, is not
uniform among the wvarious preparations, due not only to
the change in environmental conditions, which wvary in
each case, but also the differences in properties of
the surface of the pigment and the ‘surface tension
properties of the polymers during melting which, even
though not different from batch to batch, may vary
slightly.

' The difficulties of integrating pigments in
vehicle systems based on widely varying resins are well

known.



10

15

20

25

30

Tepddi nd? WA cHSL
‘ th%gee%sé' c?fddh%w@é_ ab) S difs | PEOYE {hecEONtned helween

WO 2008/ 018097 PCT/1T2006/ 000613 2 This is true both

in the case of powder systens, where contact of the
w@r@semoIpccurs with a polymer resin in the neCT/E2006/000613

state inside an extruder, and in the case of liquid

systens where interfacing occurs 5 wth polyners

(resins) in the formof -a2selution, enulsion or

di spersion diluted both with solvents and/or water,

whi ch have a flocculating effect on the system At

present i.n the f at |,ons, of Ep?qg\dg ;8L 8 sysPems,
insiﬁtlrsor%softﬁheeo%lg%%ne%?sElﬁe pcer or rrfedB% meaﬁg ofems
whelrepl eopbyst calf ntkengodfméive saichysi gwebhs aw phlymer

granul es of warying form (chips or flakes)of theq s

pigment and resin ’so as to integrate the pignent in
witthe ppésinarsdufiragiest r ush ofthghekferiel 9F ngt ofSOHAELON,
resi,n _contained in.the m.x. di Si or JhllanRg,
CTHE- TR rﬁrgneér:,]ts(psefsllr?%a Irgl%ll ?ivi 5’2%32 S%gs% os?cursn.
anl)icr pioeess woisnl hpveses slogterscimy ekfeadeps 2@
(single-screw Bandera type) which have a pignent
SWAY9% ng capacity which is not ~sufficiently powerful
and ,4 herefore ngt exactdymsiitahe beor pewkeudigiints,
organic pignments with a high colorinetric yield and
ifsriins ofeashd arionmits ylgsceef&ormedr ani Bepps of
organi c .25 pignents,. but in products. tiony
s e RYY aglannbl%Jhneéjc&%ri#g riéc%y#\gleﬁdlegﬁéea{ﬂr%t t(r)t
ghnuegar ded esryideci sove. Tuhiescreew éitkeder sofi tthe
conposite screws (Leistrigz, tﬁge) lgr:nﬁ or mal tused £
TRMEP koWl hheSRIM  SHc ofipRE &t t ¢ ngt ?séld ton o
cﬁ@ﬁlggfr§d?££§¥é9eaﬁl@?%b?ﬁdﬁ%dﬂ@'Eﬁé*hdﬂtééﬂfﬁéﬁWeen
pirgment refining and mlling . .
pigment and resin so as to integrate the pigment in the

resin, during extrusion where melting of the resin
contained in the mix and dispersion or milling of the
pigment (s) in a liquid/viscous phase occurs.

This process normally uses single-screw extruders
(single-screw Bandera typef which have a pigment
milling capacity which is not sufficilently powerful and

therefore not exactly suitable for extruding organic

‘pigments with a high colorimetric yield and for this

reason are mainly used for inorganic or organic

pigments, but in products where formation of the colour
and the colorimetric yield are not to be regarded as
decisive.

Twin-screw extruders with composite strews

(Leistriz type) are normally used and known; these,

‘compared to single-screw extruders, provide a better

performance in terms of pigment refining and milling

capacity and are therefore used whenever pigments which .
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capacity and are therefore used whenever pignents
whi ch. WD 2008/ 018097 PCT/|T2006/ 000613 3 are

waledoBiocswbr to mi Il are used and where a hi gh PCT/IT2006/000613

colorinmetric yield is required. .Both the single-screw
and. twi n-screw extruders use heat supplied to. the
extrusi on chanber in .ordeg to 5 favour nelting of
the polyner, and 'milling. of the pigments in the.

| i qui d/viscous-phase. Despite this, the use of

n- s ruders .has _al so _praved to have ,
a%/% m gﬁ\é&r@% nuctoer rrrnrsltl 81r§pe}l§iegln aEQpa&’ﬁFﬁei n2t hgigh
colasel mdieriac paidid W arteqeopkd sticated 10 and costly

organi ¢ pi.gnments are used, such as those devel oped .
for I HaF ME S IH W Y Feshsianee evtresess nase

 hELENESpfHAASPRS CNGYe  BL LU8@ bR MEAZLBLE  ARL BN 98

col our "tone -and high saturation, an ‘ , ,
Loy r e lttd neaxiofi z&hehe pdégmee -ofindi spéldiong aod 1bhe

L entl.y the colofinetric vield; or also inorganic
5 P%igmgﬁjslq}m%%%lr%ulpogfr‘ﬁs&ﬁ%srJ '‘HiFficult to disperse - -

Qrinédyﬁﬂé(ﬁﬁ&§,Stn@|Msbno@ﬁ$W1ﬂ4%d¥éﬁﬂH£tfﬁHers‘héé
increase the concentration of the pignent in the ° "
2188 IR prepBf¥Ei AT takiPesnditnttEh P Hodlispession
dghdiysin 20nef dispepsion. fiGUIAT o 0 1 b § be
© r?;‘ihlo S %(Irl}ovvn in the arté,g #ﬁe&tﬁ%{l}%ﬁess&ﬁasn%gﬁﬁgtﬁgaﬁ%% .
anst fAeAbyEnaingemic nbliibnagtswhaich caedpe modh evwed vhobse

V..o ' Lgments _(.sych as, for exanple, magenta

d gi moﬁwey(?%(%%agﬁgd&ﬁe Hieldlur‘lszzwjzéh pPgfeRE WAty to

exietragili nagydrtode Mdeipaieqi@nefds  @§&N0En metallic
di keto ol o-pyrrole Orange 73 pignent), are not

PaitGt ABI 15 b TR 10 TSk oT BERHLR, Al where
ite)i%”ﬁ}e@;uitﬂ'@f ‘ég ntHzQ_Lnﬁlpzeé fiaf éar@éaicpigsd's-@grg%_ Qrtld
particles remain, In tact, too large Oj(l.e. 0
comisganen tflor theyene bodimet hyt quiiradri danelso inorganic
pigments which are particularly difficult to disperse
or in both cases simply in order to be able to increase
the concentration of the pigment in the extruded
preparations, while maintaining good results in terms
of dispersion. .

In particular, with the %ethods known in the art,
the fineness and the degree of homogeneity of milling
which can be achieved with many organic pigments (such
as, for example, magenta dimethylquinacridone Red 122
pigment, violet-red betaquinacridone Violet 19 pigment,
orange diketo’pyrrolo-pyrrole Orange 73 pigment), are
not acceptable for application, sectors such as, for
example, that of high-performance paints.

The pigment particles remain, in fact, too large
(i.e. 5-30 microns for magenta ~dimethylquinacridone

Red 122 pigment, 10-30 microns for wviolet-red

betaquinacridone Violet 19 pigment, and 10-25 microns



Red 122 pignment, 10-30 microns for violet-red
bet aqui nacri done Violet 19 pignent, and 10-25 m crons

wODR00HD18097 PCT/ | T2006/ 000613 4 for or anp€r/IT2006/000613

di ket o-pyrrol o-pyrrole Orange 73 pignent) as well as
not. being dispersed in a sufficiently honbgeneous.
manner, negatively affeq}iyg_properties such as the
colorimetric yield, the brilliance and the 5. tone.
In all' these cases,' a second extrusion in a hot

_..extruder has not provided a substanti al Lﬂgroyenent
91 O¥PRIYeGiEB L PIIPEOSPYA L Olfe pOEsPEre IisePbpment)

aExtyyqed jsol i, d.pr seagg: Lg@gpelgeeot sgnly i But 9£?§éntly

paints or as nmaster es In plastics, bu SO as
hemldgehesulsst itartree pr epaegd f onsly byaf freansngf properties

| ubiljzati Lt h I t, of the.mlj)]l] t
ol i SRR BLar HBr PR GuTA B o 1 TN FBsaha the

4§A1jﬂﬁ§pntuated the |i.mitations and needs mentioned above.

~'15 Description of the invention-lt has therefore been
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7 ef0alddg prganhe B0 GaRl Sl AR Rp Mot inent in

10

115

20

25

30

resins, in order“to obtain a fornulation e form

4} thed dpaumd esf whisheadiows the negative 20 aspects of

the present sjtuation tq be overcqome. Thjs_technol o

whi ‘?opﬁﬁsﬁhéesu%ﬁ%cfﬁzfe%ﬁﬁud%$e§ﬁﬂfxin?ﬁﬁ??Eﬁ%lgés
ndased19n: in apdidst @dimtsd 0Brof afhend£sén @ dhe@ERh

based m xture w thout induced heating; 25 - a, second
Plad FiET orP Wk thL s Pdue eBohbdt FHYSBitHRE PHERBGRELIPPEM PY

mé%?s FLESts SXIS LS O 5 5 9F2RY ald ORe.0f, tRe Mipd URg i hyg
obtai ned.  According "to one aspect of the i1nvention,
stdre, Whish eést rugiioral sopeliqnidd panindscendt avkag has
aégggkuated the limitations and needs mentioned above.

Description of the invention

It has therefore been necessary to develop a novel
extrusion process for coating organic and/or inorganic
pigments with resins, in order to obtain a formulation
in the form of granules which allows the negative
aspects of the present situation to be overcome.

This technology, which forms the subject of the
present invention, is based on:

- a first extrusion of the resin and pigment based
mixture without induced heating;

- a second extrusion with induced heating of the
mixture from the first extrusion;

- granulation of the mixtyre thus obtained.

According 'to one aspect of the invention, the
first extrusion is performed in a co-rotating twin-
screw extruder which allows a first step to Dbe
performed without induced heating, using only the heat

developed naturally by the cutting and friction forces
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30 screw extruder which allows a first step to be
perfornmed w thout induced heating, using only the heat

waoelewsloogped naturally by the cutting and fricti POTATEHB0613

WO 2008/ 018097 PCT/1T2006/ 000613 - 5 inside the
extruder. The tw n-screw extruder preferred for the

i nventi on uses screws W thea_di anmeter of 27-110 mm
“preferably, 30=87 mm and Fength 25-48 tinmes the,. 5
di aneter, preferably 32-4.0 tinmes. The tenperature

. inside the abovenentioned extruder may vary from
1o90de BME 0SRbbEESE0C, preferably from5 to 35C

di vighag ideadlyctde i nside;@ir t he ARl IR0 9he
_zones of identical length, the tenperature is 10
1peenel Py d@es nschewsi nsitth hpeediameset 005/ 15G;110 mm,

p%%ﬁ%@f%?’ %9987i ngkhe Sa%cé’”.‘?'lezrfﬁi?hs (5’518%-6){1%?% . she

eferabl y 20C, "and i'n the thitd" zones
dPaméve2b/BbEferpbefeBabky BlflesThe tenperature inside
the extruder i's controlled 15 both by the cooli.ng set
in thee f FPRPeLRHRES ot RERES EREr BREVCRRBTHYPECaFSTELSE

w8 eyuate ey oo cpspmanent Slotle Ly s

pre ans of rea ve

t&1 Buat ed diomatidyy thgegndyPaide iRsife ©F ruder extruder
_conveying zone. Control of the 20 tenperature is o
ingportt annddrofkdgsnigiadle hergth, athet températyre is
el t state sp that the cutting forces may exerf _._
n?:ﬁré?ff%ct?%E not e éf“? ec’fejrl‘?%*i"y.thﬁf%ef | Rt e ot tffje15 C,
' I usi i §.ab 5- g/ h r ef er ahl -1
p%ﬁ%&%%@?&m |nniéQ' %d Brégaﬁét,z?lﬁg% S apgtlé/esgg’qbut%o

15ppeusneorsrspdh ty Sbate, Ohnli GABRNANG 1RSI Aok €aViIBY o
the extruder after the first step, may contain water

9j ntolaﬁgESm@mﬂetﬂee&bwrmm%.ng whi ch may nmake use

ther%gg temperature inside the extruder is controlled
both by the cooling set in the first =zones of the
extruder and by evaporation of the water present as a
component of the mix; this is performed preferably by
means of a breather valve situated towards the end part
in the extruder conveying zone. Control of the
temperature 1s important for ikeeping the mix in a not
entirely melted state so that the cutting’forces may
exert their action more effectively.

The flowrate of the first extrusion is about 5-20
kg/h, preferably 10-15 kg/h.

The semifinished product, in a shapeless but
homogeneous solid state of pigment and resin leaving
the extruder after the first step, may c&ﬂtain water in
large quantities, something which may make use thereof
during subsequent extrusion difficult. In this case,

it is preferable to add to the mixture surfactants or

dispersants (which are preferably non-ionic, such as
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duri ng subsequent extrusion difficult. In this case,
30 it is preferable to add to the m xture surfactants

woroosti®per sants (whi ch are preferably non-i onPCT/TRO®IMN00613

as WD 2008/ 018097 PCT/1T2006/ 000613 - 6 epoxidized
sorbitan and soy be oil esters, preferably epoxidized
sorbitan ester), in order Eo_favour wetting of the
solid phase and provi de a honpgeneous nmx with ;good
extrudibility characteristics. 5 The extrudate from

the first, extrusion is then transferred for
e%%%b%ﬁ%?? %&??h%@%nan@h?%YpP%e@deﬁé REfSrBe perLErabdyY
eﬁE&fﬁiQe@aEGP§§t§Hde§9€EbnugH#'&Edg@etéefgogur wetting
tw n-screw extruder has screws with a dianeter of
oD 7the0 sl dprdfascaiyd 3pxr 8V idm. aarftbriegrtdoud Om38/ Q@th

ehperatare- T helde°t he abovenentioned

ext rTiger extaydeakry from about 3@ st0 akeuhsi8AC is thenh‘
preferablg from 80 to 110C, dividing ideally the
t her %e%%$?%6§reFFFﬁsgoﬁongéléfPF@@ﬁ@Pé&ImaY~t

:-gcéé eS8y LPGa b AP terché’ref%%{)' ¥%I48 60 tines the .

‘the supply of 1nduced heat, in the first t 4
.. ext rike oﬁezenés g n—~AQYrSOT, qutzem@wbhyissoa@;raws theth a .

o SRRERE 7R304, MR P S 20 9

3pred eltabie)s 1OWE. dThacktkeaw atee D rdibey f 48st6 0eXt 11SE O he
jS 15-35 kg/'h, preferably 20-30 kg/h. The extrusion
d17BRE% i s conpleted using a die and pelletizer. 25

The f@@nt@mﬁgraw@fgrlﬂgfaQHEhénabB@eﬂbﬁthén BXLhaced -
al so by neans of application of a vacuum F

magcessgr ¥romhaboght tde ts eabbet vaboe, oﬁréhérdbg§83ﬁam

system
80 to 110°C; dividing 4ideally the inside of the

extruder into 9 zones of ' identical length, the
temperature is normally set, by means of the supply of

induced heat, in the first three extrusion =zones to
70/90°C, preferably 80°C, in the second zones .(3 to 6)
to 80/100°C, preferably 90°C, and in the third zones (6

to 9) to 90/110°C, preferably 100°C.

The flowrate of the first extrusion is 15-35 kg/h,
preferably 20-30 kg/h.

The extrusion process is completed using a die and
pelletizer.

The remaining  water present 1n the mix 1is
extracted also by means of application of a vacuum, if
necessary, through‘the breather valve of the degassing
system. \

The fineness of milling and homogenization of the

dispersed particles 1is completed obtaining a very

narrow distribution of the particle size curve with
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The fineness of mlling and honogeni zation of the 30
di spersed particles is conpleted obtaining a very

WO 2008098087 st ri buti on of the particle size curvRCTT2006A00613

2008/ 018097 PCT/1T2006/ 000613 - 7 particle size
- values which are small and | ess than values of 1-2
m crons when neasured using-an optical m croscope
wi th x200 magnification. The nelted. state of the nass
output fromthe 5 second operation will also' . allow

pahfSoPLOWELL OnaRles HHOEROT AN G5k TEARS PLs@ difen

-cut'ting ~ m crogranul ator nounted on t
vaBXésudsa beadmildrorshouheh bacesphasi zexdindagn wrtiead
singl e hot Eass produces ,an irregular’ mlling 4

x28 0aMegRdéd ChtéS8nce of particles
having a,si€8q0fsPad0 MLl ens - A8s30 HuepQNS, £Aém 2% he .

-m crons In each case ‘(when rmeasured .using an’'optical

wxsenbndosqppeamﬁph‘x@b@l‘ﬁﬁ@ﬁirﬁé&PManh?a'@%@?u%E&Qﬁrmﬂf
: miEg§§rgﬁ§%%%[¥bred%ggﬁs‘L%? i%;g?fé IJHHF”HJEé%J%h t%ing

Hi.crons, - SO results in perfect

© migRbbeaAlA tiote ek HerRrorowhed iesttivaeti dresef. t he

particle size curve) and consequently a higher .
coIéFiﬁ&qqkﬁy?%l8.Ppﬁsﬁ§F9i£§%%ﬂ W?giﬂeac 395 bot
pak@r Myl Q0ss based iQEegﬁﬁ_Qr“nﬁl&gQﬁh@ ared rir@a C with
pigments, an aqueous 20 solution of the dispersant is
diffesadedotepenomt of -rastitlkder ABVyNdsed Fhzquidt i 3TeS
.rangi_ng between 1 Yo 5el gt .he I
miGECYY o?%t g flg%(%ﬁ?g?foﬁ??/ 18, P, téLp‘i 2EER g3
(whidtho hdesttxer Wgiref esabloptdralopeicreseppac e tdf *h@o

e 2DSS L oe LHES) UL 5,25 LS M N Byuces
e QBN 46 dnd reduceth i@ 18 xd nghandl -2 hei 6£68E i bEt

anount of aqueous solution is added; the inert filler
aliso adeéedldmd, iaf t perfiexitnguniferpisduckhpsecf (narrow
distribution of the particle size curve) and
consequently a higher colorimetric yield.

In particular, in the case of formulations based
on both inorganic and organic pigments, an aqueous
éolution of the dispersant is prepared (the water. is
preferably used in quantities ranging between 10 and
20% relative to the total we%ght of the formulation):
the resin is introduced into the mixer (preferably an
open receptacle of the high-speed blade type) and it is
wetted with a gquantity egqual to about 50% of said
sélution; the pigment is introduced while mixing and
the remaining amount of aqueous solution is added; |, the
inert filler is added and, after mixing, the product’is
discharged and transferred to the extruder.

The mixture may also contain mineral reinforcing
fillers, such as barium sulphate for example.

Mixing, both in the case of organic pigments and
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di scharged and transferred to the extruder. 30 The
m xture may al so contain mneral reinforcing fillers,

wa@eak/os®9bari um sul phate for exanple. M xing, BPOCL/T2006/000613

the case of organic pignments and WD 2008/ 018097
PCT/ 1 T2006/ 000613 - 8 in the case of inorganic
pignents, is normally pergornmed at a. speed of

bet ween 800 and 2200 rpm The granul ar fornul ation
whi ch can be obtained according to the- process of

. the,_present invention na 5 be ,used for the
l%roaﬁ%tlgﬁ 86t tanuf-BPTEGeL Ens PHIRER TS redFn BREMALLY

pdi M ae K drothectfiten 200 4Rd PADDI Gghar
those described in the international patent

applitaat 9&8sUPer | TeooSLebden3, wiPGTh | TROD5A3008R6a1ned

T The. 2arm AT G o Bnd nEaTBa N et REVGH R oY

" baqu&d qufEmenpeodﬁhstomp@fO@r@ﬁulae pyanbmprbaeéa on
pl ant/ prpcess,consi sts of: a; speed turbom xer -

;}r%ﬁ%q1rﬁ?)eﬂ?%ﬁm?ﬂﬁel?% keoup h%nbEPe f &F&yol @iflond™ -

pd AU f I oRb480Qeke r38aQ @%’tﬂﬂrﬂﬁﬁbrﬁégigﬁépl atent
2000/2500 rpm which allows honogeni zation of

%Sconé”%ﬁﬁﬁ%?Qﬂ5/0@@éﬁ§nt(s)PCWéiﬁﬁooédﬁpﬂﬁﬁés

rst pass (Lels stl't
tk&taamen@p@llmmmhaﬁandﬂﬂndasperstea blerdie mymeaySof
the m xture fromthe turbom xer. The "cold pass”
e<"™HSt - supply heat and therefore avoids conplete
mel tDékQ:J@ifpﬂlrt@n r&6ithe ta NS &Sess 25 using only the
"friction” heat produced by the high cutting forces
~whi ekl ayEnEr R eSS acpreefelet OFll spersion of the,

p'ngnhlgﬂe%%%kQﬁl€§§b8ﬂigé9'Q%jﬁl propeller impeller

and number of revolutions ranging from 1000 to 3000 per

@ﬁﬁhﬁ{d@é @&9@'%%;%& @8/6@9&3 Cr ew gﬁ%g%}gx%re of

minute, preferably 2000/2590 rpm, which allows
homogenization of the components consisting of
pigment (s), resin, additives and water.

’ A cooled co-rotating twin-screw extruder for the
first pass (Leistriz type) suitable for obtaining a
perfect cold dispersion of the pigments of the mixture
from the turbomixer.

The “cold pass” does not supply heat and therefore
avoids complete melting of the resin, but ensures,
using only the “friction” heat produced by the high
cutting forces which are generated, a -perfect
dispersion of theg pigment, nevértheless obtaining a
non—-granular shapeléss physical form.

’ A heated co-rotating twin-screw extruder (Leistriz
type) in which the mixture mefting process takes place,
with complete outflow of the aqueous phase.

A microgranulator (Gala underwater pelletizing
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non- gr anul ar shapel ess physical form A heated
co-rotating twn-screw extruder (Leistriz 30 type) in

wabiosio1gobe m xture nelting process takes pl acePCTAN2006/000613

conpl ete outfl ow of the aqueous phase. A

m crogranul ator (Gala underwater pelletizing WO

2008/ 018097 PCT/ |1 T2006/ 000613 9 type) which is

nount ed on the extruder head is used for

nicrogranulation of the extrudate.in the aqueous

se referably the- elq nule re._p od

ty@?? WR&?E lFeF°BH¥F & gr- ﬁuF%tEPdo df?%%q%¥%§3§§b
miB¥ogbakah ath BAUSES kee ekitgudand desthebedueous phase.

i nternati onal atent application WY 21371

chif@é?a@J@éWhé 6i ATBYUMEY 286F PEPEPEREebYaAmeans of a

:wa F Q%édéﬁt Qn?ygﬁﬁgﬂﬂﬁgﬂak QQPS%%ES1§§%§nbkéﬁhﬁed°f&a

d vi g screen, for ‘separ n of ‘the
Ga&quebm@uﬁhasesaHHNSJevnmb/geseembﬂg ofn t He et leanal -

pakE T BBR T R a e TR e AR P s ARy ey

ofTBgfgk@h@granules obt ai ned fron1the extrusi on process
- whi ch dependi ng”on the specific weight of the 15
ext AuBeavingy Gry imgy SYARET WihAbe CONRS bl &5 350 Bt Y

Si%I i C%&W'@%Pgdhﬂéameéﬁe $HRPIseRRGERd oM tdE afle

lzIng a ive where required to avoid
aqpreolisenphate c ampdcts iorv iofg Adwey arircimegr @ful ebedw¥argples

EXGH RO ot CREBRBEY o ORt bl Fod Shtd onveyen Sy T

spk@iirikaekag RGd B cuxiargd e siwwiingh leﬁmaam mmzemded
to be purely illustrative and non-limting

i defhief y T$6ROITEIMUIRS peidiet xttifttes ?ﬁecoﬁﬁBﬁﬁﬁ%on
eSS WO phndEnhEr Ay gpeh 0o daep oo
exitnverdd onixjotte imaygr haukea number variable from 80 to
200 granules per gramme are supplemented with any
silica fluidizing additive where required to avoid
problems of compaction of the microgranules during
storage or transportation in temperature conditions
which are not properly controlled and conveyed away for
packaging.

The examples which follow are intended to be
purely illustrative and non-limiting and identify some
of the possible mixtures of coﬁpounds to be supplied to
the extruder in order <to produce subsequently the
particle compositions of the invention both in granule
and in powder form; the water must not .obvipusly Dbe
regarded as a component of the final formulation since
it is eliminated during the drying stage; the parts are

to be regarded by weight.
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and in powder form the water nust not obvigusly be

regarded as a conponent of the final fornulation since
WO 20089188b7 m nat ed during the drying stage; theP@EIT2906/000613

are 30 to be regarded by weight. WO 2008/ 018097

PCT/ 1 T2006/ 000613 10 Exanple 1 Conventi onal

si ngl e-extrusi on process jMagent a di net hyqui nacri done

Red 122 pignent: 25 Barium sul phate: e 20 5 Atner(r)

116 (ethoxyl ated sorbitol ester) 5 Lar,opal(r) A 81

al dehyde resin) 50 Wter: 12 Extrusion paraneters:
EEé%ngfi'S: tenp. 80C 10 Zone 4-6:. tenp. 90C Zones
Cordv@attienpl 400§ cDbpoetigionf prbeessrews: 30 mMm Length

of the screws: 1560 nm D e ang geILetiz r nountgg
Magpplbd: diBekpYHURRET +9ORF| RPHg!FF nBABESTTS. 30 ni érons

fiBagf 8%% Doybl e-extrusi on process 20 Magenta .

ul nacri done Red 122 pignent: 25 Barlun1?

A‘Atmakﬁhaté (éﬁhoﬁyheted)SQIblF@ﬂh@ﬁyﬁéﬁed sorbi tol -
: este aldehyde resin): 55.
; ‘LaV@Pgﬁé %28122 gg?%&%% lP first extrusion: Zoneg
" waled: tenp. 10C Zones 4 6: tenp. 20C Zones 7-9: I%enp.

30C

Extru31on parameters:
Zones‘l-B. temp. 80°C

Zone 4-6: temp. 90°C

Zones 7-9: temp. 100°C
Diameter of the screws: 30 mm
Length of the screws: 1560 mm
Die and pelletizer mounted
Yield: 15 kg/h

Result: milling fineness: 5-30 microns

Example 2

Double-extrusion process '

Magenta dimethylquinacridone Red 122 pigment: 25
Barium sulphate: 20
Atmer® 116 (ethoxylated sorbitol ester): 5
Laropal® A 81 (aldehyde resin): 55
Water: 12

Parameters of first extrusion:
Zones 1-3: temp. 10°C
Zones 4-6: temp. 20°C
Zones 7-9: temp. 30°C
Diameter of the screws: 30 mm

Length of the screws: 750 mm

Die and pelletizer not mounted
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D anmeter of the screws: 30 mm 30 Length of the screws:
750 mm Die and pelletizer not nounted WO 2008/ 018097
wEIBLTRID6/ 000613 - 11 - Yield: 25 kg/h Par aneCEIR0@H000613
second extrusion: Zones 1-3: tenp. 80C Zones 4-6s
tenp. 90C 5 Zones 7-9: tenp. 100C D aneter of the
screws: 30 mm Length of we_screvvs: 1560 mm Die and
pel l etizer mounted Yield:"15 kg/h 10 Result: milling
fineness: 1-2 mcrons Exanple 3 Conventi onal
" singl e-extrusion process Violet-red betaquinacridone
Yigilslret21 & Yitgment : 40 15 Barium sul phate: 10

I .sorbitol ester): 6
Paﬁ%&%%%%%?}ﬁgs%%£%§?§§ﬁ§§%1?§gin): 44 \Vater: 12
zoelsr usion aAmsers: 20 Zones 1-3: tenp. 80C Zones
4-6: tenp. 90C Zones 7-9: tenp. '100C D aneter of the
Zogerse s 6 :3¢emp.L&dGCh of ‘the screws: 1560 nm 25 Die
and pel letizer mounted Yield: 15 kg/h Result: mlling

- Zopieferless: EROR30 1¥0CFons - Exanpl e 4 30 Doubl e- extrusion

DiBIRGRSS 6F the scfews: 30 mm -

‘Length of the screws: 1560 mm

Die and pelletizer mounted
Yield: 15 kg/h

Result: milling fineness: 1-2 microns
, \

Example 3

Conventional single-extrusion process

Violet-red betaquinacridone Violet 19 pigment: 40
Barium sulphate: 10
Atmer® 116 (ethoxylated sorbitol ester): 6
Laropal® A 81 (aldehyde resin): 44
Water: 12

Extrusion parameters:

Zones 1-3: temp. 80°C

Zones 4-6: temp. 90°C

Zones 7-9: temp. 100°C

Diameter of the screws: 30 mm
Length of the screws: 1560 mm \
Die and pelletizer mounted
Yield: 15 kg/h

Result: milling fineness: 10-30 microns

Example 4

Double~extrusion process

Violet-red betaquinacridone Violet 19 pigment: 40
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Vi ol et-red betaqui nacridone Violet'19 pignent: 40 WO
2008/ 018097 PCT/1T2006/ 000613 12 Barium sul phate: 10
wWa@Roos/0{80y7 116 (et hoxyl ated sorbitol sorbitol) BCT/IT2006/000613

Laropal (r) A 81 (aldehyde resin): 44 \ater: 12 5
Paranmeters of first extrusion: Zones-1-3:- tenp.,

'10C Zones 4-6: tenp.._ 20C. Zones 7-9: tenp. 30C

D ameter of the screws: 30 mm 10 Length of the screws:
750 nm Die and pelletizer not nmounted Yield: 25 kg/h

second extrusion: Zones 1-3: tenp._ 80C
B{%[%née‘giﬁh%‘c . 90C Zones 7-9: tenp. 100C 15

Aﬁmtereoﬁethexgmaew s3Pbimbllepgbhtel)tthe screws:
mm_Die and pelletizer nounted 20 Yield: 15 kg/h
L%%Rﬁﬁ%® % Plidglerh¥deskesiobinicrons Exanple 5 4
w&amvent i onal “singl e-extrusion process 25 Orange
di ket o- pyrrol o-pyrrol e Orangey 73 pi-gment: 40 Barium

: P%ﬁﬂmﬂ%@es @0 farseréxyrddbofet hoxyl ated sorbito

.ester 5 Laropal (r) A 81 (al dehyde resin): 45
Zepgeri-3n t%@pEX%Pdélon paraneters Zones 1-3: tenp.

289 4-6: temp.. 20°C

Zdnes 7-9: temp. 30°C

Diameter of the screws: 30 mm
Length of the screws: 750 mm
Die and pelletizer not mounted
Yield: 25 kg/h

Parameters of second extrusion:
Zones 1-3: temp. 80°C

Zones 4-6: temp. 90°C

Zones 7-9: temp. 100°C
Diameter of the screws: 30 mm
Length of the screws: 1560 mm
Die and pelletizer mounted
Yield: 15 kg/h

Result: milling fineness: 1-2 microns

Example 5

Conventional single-extrusion process

Orange diketo-pyrrolo-pyrrole Oraﬁge 73 pigment: 40

Barium sulphate: 10
Atmer® 116 (ethoxylated sorbitol ester): \. 5
Laropal® A 81 (aldehyde resin): ' 45
Water: 12

Extrusion parameters:

Zones 1-3: temp. 80°C
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WO 2008/ 018097 PCT/1T2006/ 000613 - 13 Zones 4-6:
tenp. 90C Zones 7-9: tenp. 100C D aneter of the

W@ ersins’0980 mm Length of. the screws: 15. 60 .POT/Br2006000613

and pelletizer mounted Yield:.". 1,5;.kg/h Result:

mlling fineness:, 10-25 mcrons Exanple-6

Doubl e- extrusi on process 1@ QO ange

di ket o-pyrrol o-pyrrole Orange 73 pignent: 40 Barium

'sul phate: 10 Atner(r) 116 (ethoxyl ated sorbitol

esterz: 5 Laropal (r) A 81 (aldehyde resin): 45
Zoggeri-9 tamp paP@reters of first extrusion: Zones

1-3: teap., 10C es 4-6: tenp. 20C Zones 7-9: tenp.
29pRs *gpnetf%qlpof%{?ﬁé?screv\s: 30 nm 20 Length of the

. DS&hEVS: JPO:HEN sBkewand3pehheti zer not nounted Yield:

25 kg/ h Parameters of second extrusion: Zones 1-3:
Leruiph €0C2s gonedsa-6560enp. 90C. Zones 7-9: tenp.

Dg%?%’m%%(%%%ﬂn%n&@dwsné%&em ‘30 nmm Length of the

e and pelletizer nmounted 30 Yield:

Yi&ld&g/ b5 Regtiht: nilling fi neness:. .1-2 microns

zResult: milling fineness: 10-25 microns

Example -6

Double-extrusion process

Orange diketo-pyrrolo-pyrrole Orange 73 pigment: 40

Barium sulphate: 10
Atmer® 116 (ethoxylated sorbitol ester): 5
Laropal® A 81 (aldehyde resin): 45
Water: 12

Parameters of first extrusion:
Zones 1-3: temp. 10°C

Zones 4-6: temp. 20°C

Zones 7-9: temp. 30°C

Diameter of the screws: 30 mm
Length of the screws: 750 mm
Die and pelletizer not mounted
Yield: 25 kg/h

Parameters of second extrusion:
Zones 1-3: temp. 80°C

Zones 4-6: temp. 90°C

Zénes 7-9: temp. 100°C
Diameter of the screws: 30 im
Length of the screws: 1560 mm
Die and pelletizer mounted
Yield: 15 kg/h

Result: milling fineness: 1-2 microns
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WO 2008/ 018097 PCT/1T2006/ 000613 - 14 CLAIMS 1.
Process for the production of a particle conposition-

w@omsalsMng at | east-.one resin and at | east PEEIT2006/000613

pi gment, conprising . the follow ng steps: 5 (a)

extrusion of a mxture containing said atleast one
resin and. said at " Ieas_tL one pignment w thout induced

heati ng: (b) subsequent extruS| on, with induced

heati ng, of the m xture obtained fromthe extrusi on

according to step 10 (ai .. (c) granul ation of the

m xture thus obtained. 2 cess ‘according to Cdaim

1, ;%haf agl-grbzed rbR thak shepdhariand/ of siepdiicre

performed in a co- rotating tw n-screw extruder 15 3
coﬁpoee$3oac©@mdnanglltnﬂ Qi ke@stchBra&esinzégd iaF theast

e .scre aof the uder (a) have ,
orl iRy SPTEYLEG Tt o A A R o 4 "
(afr @8RI9 sA0R0IE BY ntiok tilmd mdhta:lhwra;:tﬁldeﬂt loawa@ne

sai d screws have a length 25-48 tines-th

refiidetRd, SFier eRBbihPBt 467E n‘%%gr%eart% di %ﬁé)t g igduced

‘ heP 1QGRSS “accor di ng to daimi, oharacterlzed i'n_that
e

teénperature inside the éxtruder according to ste

'(h()a)sukmecgserf‘ur omx abesion, t wisbodndsged diedigipssof th

nfSSR O L0 AR, G ACLELLIEY oERckRItAcd NEtep

eextru - accor to step
(d)a) var| es from about 5to about 35C. 7. Pr ocess
according to CaimJl1, characterjzed n.th t t he

(@) cﬁ?@ﬁaat‘bladthrh@%x’ftkt%slf‘biﬁt‘ajé%o?lalﬁ‘ﬁg‘)}ftoajs?% (a) is

5- 20, kg/ h?r(ﬂféegeer abbyriintd &/ b1a3R 8., Pepeessterized
according to Claim 2, characterized in that t he
iscrieas sfer healexandder atedr dPhgare Begpormed in a co-

rotating twin-screw extruder.

3. Process according to Claim 2, characterized
in that the screws of the extruder according to step
(a) have a diameter of 27-110 mm, preferably 30-87 mm.

4. Process according to Claim 3, characterized
in that said screws have a length 25-48 times the
diameter, preferably 32-40 times said diameter.

| 5.  Process according to Claim 1, characterized
in that the temperature inside the extruder according
to step (a) varies from about 0 to about 50°C.

6. Process according to Claim 1, characterized
in that the temperature inside the extruder -according
to step (a) varies from about 5 to about 35°C.

© 7. » Process according to Claim 1, characterized

in that the flowrate of the extrusion according to step
(a) is 5-20 kg/h, preferably 10-15 kg/h.

8. Process according to Claim 2, characterized

in that the screws of the extruder according to step
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WO 2008/ 018097 PCT/1T2006/ 000613 - 15 (b) have a
di anmeter of 27-110 mm preferably 30-87 nm 9.

wee@sos®Inccording to Claim8, characterized PETATA06/000613

said screws have a length 30/60 tines the dianeter,
_preferably 48-60 tinmes the diameter. 5 10 Process
according to aim1l, chafacterized in'. that. the'
tenperature, inside the extruder according to step
(b) varies fromabout. 50 to about 130C.. 11. Process

ccording .to d t
(o] P aPUPEomi e th aht Cully - REearirbe? 19 s
(b) gvari esolem 88ctordidd. td2.cIRrincess aﬂtzm'a(hir&g:iz]ed

Caim1, characterized in that the fl te of
inexERYysi| cﬁ’ﬁleféc@rcdq% t Ba¥eepr HPIL 1§8%%kg3€hmes ‘the

,dl%{:n%ttgrrab %1‘&9/4% 6b3+ 1RIQC eSS aBGAtidg, to Caim
: erl zZe

char act 15 in that granulation is performed
by feans P(Ifoqaﬁstlagcomﬂihgat\mat@ra}ret 1 14harpaeissized

or di e 1. ch
Ao oG edinsl T AEAET LS el AL 288 d
%%S%b%%%fﬂer& #1000 BdAl 5 chay agdard zeshod.n t hat

I'east one resinis an al dehyde;, ketone. "and/or
acry.lll C rRegigessl6acPpodéns é:@co@bﬁixig flo Gharrgterized .

g Ctnﬁﬁ' et oh b it | FPT IDRE Beofathe

t .G ad A6y sEhas acted, zed in that sai d
:S[rl neral ' f| I'l'er is barium sul phate. 18. Process

accardi nPraced i actordhagadterCkatm 30 | ghanacteniged
Jjbg§¥ﬂ}§ﬁfoqﬁﬁgnﬁ%ﬁéc'Paéhe°Q§t9&§8§£5£8£¢rdfﬁécbo'§tep
(b) is 15-35 kg/h, preferably 20 30 kg/h.

13. Process according to Claim 1, characterized
in that granulation is performed by means of cutting
with a water jet.

14. Process according to Claim 1, characterized
in that said at least one pigment is organic and/or
inorganic.

| .15. Process according to Claim 1, charaéterized
in that said at least one resin is an aldehyde, ketone
and/or acrylic resin.

16. Process according to Claim 1, characterized
in that said mixture contains at least one mineral
reinforcing filler.

17. Composition according to Claim 16,
characterized in that said mineral filler is barium
sulphate. ‘

18. Process according to C}aim 1, characterized
in that said mixture contains at least one dispersant,

which is preferably non-ionic.
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Conposition according to Claim 18, characterized in

wo bas/ospT di spersant is selected from anbong BOT/DI20ea000613

and epoxi di zed soybean oil esters, preferably
epoxi di zed sorbitan ester. 5 20 Process according to
Caim1, characterized in that said m xture contains
water. 21.. Particle conposition which can be obtai ned
accordi ng to t he process b Tains 1-20. 22.
Conmposition according to Caim21, 10 characterized
in that it has an average partlcle size less than 2
nicrdfs. 28mpOehpbel ti oRCEEESEMIng t'® O afhPd®, 18/
Ck? ac%t gi,28d 1'nnfthlagt sh&dh§§s§@r§<¥ﬂ ags pardiide micke
iTi Grons 5 Use of” the conposi.tion
amnnywﬂsq;bu@aﬁlaanﬁ exilifzed pﬁéﬁh?aﬂloﬁlbf ?ﬁﬁ&ﬁﬁ

éke erably % glﬁ@%@&ssofgﬁ%dﬁ @%EEQS

: 20; Process accordlng to Clalm ]. characterized_

o 1n that sald mlxture contalns water

: 21;_ Particle comp051tlon whlch can be obtalned
according to the process of Claims 1- -20. Aﬁ
' 22. Composition according to Claim 21,
characterized in that it has an average particle size
less than 2 microns.

23. Composition according to Claim 21,
characterized in that it has an average particle size
of 1-2 microns.

24. Use of the composition according to Claims
21-23 for preparation of powder paints, liquid paints

and plastics.



