Process for the preparation of cross-linked PBT particles The present
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making a polychromatic article which comprises a transparent or translucent
thermoplastic material having said cross-linked PBT particles uniformly disperesed

therein.

15 JP2068374 discloses a colorant for making a spotted pattern and/or flowing water
pattern by blending a thermoplastic resin or elastomer to be crosslinked with a dye or
pigment and with an organic peroxide.

The thermoplastic resin or elastomer (e.g. polyethylene) is blended with a dye or a
pigment and crosslinked with an organic peroxide (e.g. dicumyl peroxide or

20  tributylbenzyl peroxide). In a further step, up to 5% by weight of the (partially)
crosslinked blend is introduced into an ordinary thermoplastic resin, which is free from
crosslinking reactivity, and a molded article with swirls is formed.

A problem of this process is the use of peroxides, which is difficult in dosing and
critical due to safety and health reasons and which therefore is avoided in industry, if

25  possible.

EP 0 733 080 B1 discloses a polychromatic article provided by a plastics composition
which comprises a transparent or translucent thermoplastic material having a colorant
uniformly disperesed therein, characterized in that the colorant comprises a blend of
30 discrete particles at least 90% of which have a minimum dimension in the range 5 to
100 um and a maximum dimension of no more than 0.5 mm, said particles being of

natural or synthetic organic polymer which is compatible with the thermoplastic



possible. EP 0 733 080 Bl discloses a polychromatic article provided by a
pl astics conposition which conprises a tragnsparent or translucent
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a maxi nrum di nension of no nore than 0.5 mm said particles being of natura
or synthetic organic polymer which is conmpatible with the
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melt viscosity of a thernoplastic resin blend conprising a relatively | ow
nol ecul ar wei ght pol ybutyl ene terephthal ate resin, a relatively high
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process caferephtRilaeeedinea sdl@RRIhigh! BaIdEN& Whight polyester resin and an effective
amount of certain phophorous-containing compounds and a process for stabilizin the
melt viscosity of a thermoplastic resin blend comprising a relatively low molecular
weight polybutylene terephthalate resin, a relatively high molecular weight polyester
15  resin, said process comprising adding to said blend an effective amount of certain
phophorous-containing compounds. The process can comprise the steps of blending the
ingredients in powdery or granular form, extruding the blend and comminuting into
pellets. EP-A-0 604 074 however is silent on the cross-linking process and on the
properties of the crosslinked particles.
20
Different crosslinking concepts have been tested, but do not lead to satisfactory results:
For example crosslinking of epoxy resins would require costly chemical engineering
solutions. Crosslinking of polyethylene with radiation is incomplete even at high
radiation dosis. Thereby the particles stay not discrete in application and lead to
25 undesired swirl effects. Silan crosslinking is generally working well, but leads to
significant methanol emission during and after extrusion, which is way to high with

regard to accepted exposure levels.

Surprisingly it has now been found, that discrete particles prepared from a cross-
30 linkable PBT (polybutylene terephthalate) by a specific new process, are suitable for

grinding and are particularly suitable to manufacture polychromatic articles.
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the pellets umiangvgarma radi ation, el ectron beamradiation, or heating in
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5. optionally grinding the pellets into particles with an average particle size between
0.1 and 1000 pm.

The cross-linking of the pellets is preferably carried out by using gamma radiation of at
least 300 kGy, electron beam radiation of at least 300 kGy, or heating in an oven to
15 200°C for at least 24 h.

The following components are used in the process:
- cross-linkable PBT at a loading between 10 and 99.9% by weight, preferably
between 30 and 50 % by weight;

20 - an additive or additives that will increase the overall hardness and brittleness of the
final product, in particular to improve grinding properties of the pellets, at a loading
between 1 and 90% by weight, preferably between 10 and 50 % by weight; and/or

- a colorant or colorants at a loading between 0.1 and 20% by weight, preferably
between 1 and 10 % by weight;

25  the components in the mixture adding up to 100%.

Cross-linkable PBT is a polybutylene terephthalate (PBT) wherein a cross-linkable

portion is built into the molecular chain of the PBT.

The preferred cross-linkable PBT is a special type of PBT currently only manufactured
30 by Degussa (which is available under the tradename Vestodur® ZD 9411). The material

composition is proprietary. Today this material is typically used for injection molding of

electronic parts such as connectors.



5. optionally grinding the pellets into particles with an average particle
size between 0.1 and 1000 mm The cross-lignking of the pellets is
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10  For the process a single additive or several additives may be used, preferably however

only one additive is used.

Basically all types of organic and inorganic colorants, in particular organic and
inorganic pigments are suitable for the process, as long as they are heat-stable enough
15  for being processed into PBT, which translates into a minimum heat stability of 250 °C.
This rules out the azo type and diaryl type pigments. Moreover some pigments may
change their color during the cross-linking process, depending on the method used.
Preferred colorants are organic and inorganic pigments. Most preferred are inorganic
pigments such as carbon black TiO,, and mixed metal oxides, as well as phthalocyanine
20  type and perylene type organic pigments and other high end organic pigments.
In another aspect of the invention, heat stable organic dyes which are suitable for PBT
can be used as colorants as well.
For the process a single colorant or several colorants may be use, preferably however
only one colorant is used. In another preferred aspect at least one additive and at least

25  one colroant are used, most preferably one additive and one colorant.

More preferably, the invention relates to a process for the preparation of discrete

particles prepared from a cross-linkable PBT, at least one additive and/or at least one
pigment, comprising the following steps

30 1. mixing together the components in a high speed mixing equipment (e.g. Labtech

high speed mixer, preferred mixing time: 2 minutes) or separately feeding the

components into an extruder using loss-in-weight feeders;



Care has to be taken, that the additive does not have a negative effect on
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6. optionally classifying the grinded particles into discrete size classes (e.g. <50 um,
50-100 um, 100-200 wm, 200-500 pum).

The classified particles of a certain size class have a narrower size distribution than the

15 initial grinded particles, which can lead to advantages in the final application, such as

special structural effects or special impression of color strength. In a further

embodiment a mix of particles with different average particle sizes but each with

narrow size distribution can be used.

20  The present invention further relates to the use of cross-linked PBT particles as obatined
by the above process, for making a polychromatic article which comprises a transparent
or translucent thermoplastic material having said cross-linked PBT particles uniformly

disperesed therein.

25  The cross-linked PBT particles having a maximum dimension of no more than 1000 um
and a minimum dimension of not less than 1 um and preferably at least 90% of which
have a minimum dimension in the range of 5 to 100 um, are mixed with a transparent or
translucent thermoplastic material, at a ratio of from 0.01 to 10 % by weight, preferably
from 0.1 to 5 % by weight, of said cross-linked PBT particles based on the weight of the

30  plastics composition.

The incorporation of the particles into the transparent or translucent thermoplastic
material (thermoplastic resin) can also be done by the use of a concentrate

(masterbatch). For that, the particles are first incorporated into a carrier system
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10  polyvinylchloride (PVC), polycarbonate (PC), polyethylene terephthalate (PET),
polyamide (PA), polymethylmethacrylate (PMMA), polyoxymethylene (POM),

ethylene vinyl acetate (EVA).



speci al st

ructural effect

S or speci al

i npression of color strength.

In

a

further enbodinment a mx of particles wwthy different average particle sizes
but each wibt2noenarreow si ze di stribution can be used. Thepprapess/osedventi on
further relates to the use of cross-linked PBT particles as obatined by the

above proc

transparent or translucent thernoplastic nateri al
PBT particles uniformy disperesed therein.

havi ng a
of not

transl ucentExaffplewpl astic material,
preferably from0.1 to 5 % by wei ght,
particles based on the melght of the plastlcs conposi tion.

wei ght,

nds%ampleg
| ess than 1 mm and preferably at

ess, for

maki ng a pol ychromatic article which conprises a
havi ng said cross-|inked
The cross-linked PBT particles
i mensi on of no nore than 1000 mm and a m ni mum di nensi on

| east 90% of whi ch have a m ni num
dinension in the range of 5 to 100 nm are mxed with a transparent or

at aratio of from0.01 to 10 % by
of said cross-I|inked PBT

The

i ncor por at
t her nopl asgt

O

I S IIILU Llle
hernmopl astic rég

FHEREE T "

sin) can also b

e g B

a concentr
into a car

QrosstlivkabRHBT ¢

rier QVQT entco

patible with theg

h). For that, t

hespdot Zbeg1ar

t her rmnl astic

e firsi8 dncor pa
resin. Typical

| oadi ng of

Pgbiﬂtﬂecl es int

Isalctum ¢¢1‘b¢n%‘§/st

AVA J f||'~|nr anAd + h
1= LS LA

émcmcerbbet ween

Nnart i
at€e

1 to 80 % The

nnr C‘D

carrier is
The carri e
t her nopl as

concentr at

IJLaI L\.,u T II MII A\

Pigentoo) ed and

ticresinin a

ion in the ther

Phihafosyaning  TH

a,
concentrati on,

o] |
nopl astic resin

éﬁ%@g@gﬁ%lare t

t the des
IS reached. Th

han addg

han ad to th
ired particle

I. Ilbl A\

e transparent g

t r ansl usentvdstodutfoigladRrhdeindth b€ Deglissd, G@maher al y sel ected from

10

15

20

25

Microcarb® is a Trademark of Omya, Switzerland

Heliogenblau® is a Trademark of BASF, Germany

The process was run as follows:

1.
2.

mixing together the components in a Labtech high speed mixer for 2 minutes;

extruding the material through a twin screw extruder, to obtain a homogeneous

blend of all the materials and to disperse pigments and additives at a temperature

profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

cross-linking the pellets using electron beam radiation of 350 kGy;
grinding the pellets into particles with an average particle size from 50 to 500 um.

The cross-linked pellets obtained in step 4 were fully cross-linked or cross-linked to a

high degree and were

easily grindable.

In one trial, the grinding was carried out to obtain a size distribution as follows:

d5() =200 um, d9() =350 wm

In another trial, the grinding was carried out to obtain, after a classifying step, a size

distribution in four different particle classes as follows:
dso (1) = 50 pm, dso (1) = 80 um, dso (1) = 150 pm, dso (4) = 250 um

Thereby each of the four particle classes had a very narrow size distribution.
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1. mixing together the components in a Labtech high speed mixer for 2 minutes;

2. extruding the material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

4. cross-linking the pellets using gamma radiation of 320 kGy;

5. grinding the pellets into particles with an average particle size from 50 to 500 um.

Example 3

Component Type Tradename % by weight

Cross-linkable PBT Vestodur® ZD 9411 38 %

Additive calcium carbonate Microcarb® 60 %

Pigment phthalocyanine Heliogenblau® 2%
K 6902

15

20

The process was run as follows:

1. mixing together the components in a Labtech high speed mixer for 2 minutes;

2. extruding the material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

4. cross-linking the pellets using heating in an oven at 200 °C for 24 hours;

5. grinding the pellets into particles with an average particle size from 50 to 500 um.
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50 to 5Q0 nm BxRMMILtHé material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature

profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

4. cross-linking the pellets using electron beam radiation of 350 kGy;

10 5. grinding the pellets into particles with an average particle size from 50 to 500 um.

Example 5

Component Type Tradename % by weight

Cross-linkable PBT Vestodur® ZD 9411 98 %

Pigment phthalocyanine Heliogenblau® 2%

K 6902
15  The process was run as follows:

1. mixing together the components in a Labtech high speed mixer for 2 minutes;

2. extruding the material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;

20 3. cooling the material in a water bath and strand pelletizing;

cross-linking the pellets using gamma radiation of 320 kGy;

grinding the pellets into particles with an average particle size from 50 to 500 wm.
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The process was run as foll ows:
Labt ech hi gh speed m xer for
tw n screwoexidosces,

2 m nutes;

1. m xing together the conponents in a
21p0extruding the materi al
to obtain a honbgeneous bl end of alpcTigreosms®@p? al s and

t hrough a

to di sperse pignents and additives at a tenperature profile from200 to 250

C, the mmat
in a water

eri al

was extruded through a strand die;
bath and strand pelletizing; 4.

3.

cooling the materi al
cross-linking the pellets using

el ectron beamradi ation of 350 kGy; 5. grinding the pellets into particles
with an avé?rxagmlpértlcle size from50 to 500 nm Exanple 5 The process was

run as folf

III)\III UUCL TITI LTIC IICIILD rir a [=197Y II III- LIRS E,‘E,‘d
m xer for f“u If’ﬂﬂélg JE ﬁdlngthe nn"réf’{ﬁ rough atv/\fh %\’i]
ext ruder, t@ogmlﬂdameqnmpnogeneous bl end |ofes@ldirE 7B oqmt fr i al' s gmyd, to
di sperse pignents and additives at a tenperature pr ofille from 200 to 250 C
t he mat eri|®igme ext r uded phthatogyimise st r gittlidgenbl®”® coolli ng th2 %materidl in
a water bgath and strand pelletizing; 4. |cross-Ilinking tlhe pellets using
gama radijati on of 320 kQy; 5. grinding th8%Fel 1 et s i ntlo particles witlh an
average particie size from50 t0 500 1T EXanpt € 6 T1e Process was rum as
follows: 1. m xing together the conponents in a Labtech high speed m xer
for 2 m nuﬂélspr&:essawasrmdiasgﬁolldm material through a twn screw extruder, to
, : . : H
obtain a hgogencous bl end of 2ot BS M Eh 0T i er o P Sl OBV S
5 2. extruding the material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;
3. cooling the material in a water bath and strand pelletizing;
4. cross-linking the pellets using heating in an oven at 200 °C for 24 hours;
10 5. grinding the pellets into particles with an average particle size from 50 to 500 um.
Example 7
Component Type Tradename % by weight
Cross-linkable PBT Vestodur® ZD 9411 35%
Additive BaSO, 60 %
Pigment phthalocyanine Heliogenblau® 5%
K 6902
15  The process was run as follows:
1. mixing together the components in a Labtech high speed mixer for 2 minutes;
2. extruding the material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;
20 3. cooling the material in a water bath and strand pelletizing;

cross-linking the pellets using electron beam radiation of 350 kGy;
grinding the pellets into particles with an average particle size from 50 to 500 um.
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The process was run as follows:

1.

3.

cooling the materi al

in

Cross- Ilnklng t he pellets using

mixing together the components in a Labtech high speed mixer for 2 minutes;

2. extruding the material through a twin screw extruder, to obtain a homogeneous

blend of all the materials and to disperse pigments and additives at a temperature

profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

Example 9

cross-linking the pellets using electron beam radiation of 350 kGy;
grinding the pellets into particles with an average particle size from 50 to 500 um.

Component

Type

Tradename

% by weight

Cross-linkable PBT

Vestodur® ZD 9411

35%

Additive

calcium carbonate

Microcarb®

60 %

Pigment

perylene

PV Fast®Red B

5%

15

20

PV Fast® is a Trademark of Clariant, Switzerland

The process was run as follows:

1.
2.

mixing together the components in a Labtech high speed mixer for 2 minutes;

extruding the material through a twin screw extruder, to obtain a homogeneous

blend of all the materials and to disperse pigments and additives at a temperature

profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

cross-linking the pellets using electron beam radiation of 350 kGy;
grinding the pellets into particles with an average particle size from 50 to 500 um.



5. grinding the pellets into particles with an average particle size from
50 to 500 mMm Exanple 9 PV Fast is a Tradepark of Clariant, Switzerland The
process wae 2esmeas1f ol l ows: 1. m xi ng toget her the conpeaemprsodsns@otabt ech
hi gh speed m xer for 2 mnutes; 2. extruding the material through a twn
screw extruder, to obtain a honbgeneous blend of all the materials and to
di sperse pignents and additives at a tenperature profile from 200 to 250 C;
the material was extruded through a strand die; 3. cooling the material in
a wat er batFxammple 30r and pel letizing; 4. cross-linking the pellets using

el ectron Ia)l ton oJU Ky, 0. neingthe—pehtets o= r-tticl es
with an av‘iﬁ)mo 2 ticle s'l;yfgfromSOtngglfﬁi{' arrple /‘Pb/y g”tﬁ a
Trademar k [@roésliaikaBRIPBTOW t zer I and The gnagedardep ggyn [as foldsoms: 1.

m xi ng todether the conpdnents in a Labtlech high speed [m xer for 2 m nutes;
2. extrudi|dgldithe nat eri al|cakiumugirbanateri | Micrearbéxt r uder|, to dt%in a

homgeneou%b@@%#%umw#\_gisge&_pi_gmnﬁ_and_
addi tives &)tlgfae”ctenper at ur @ex@@gmqnglop@ om [PObFasy YepwHGi|he mat érfal was
extruded t re—rater—at—im—a—water—batH and
strand pel I'et1 &t nf; a}l;lrag?,lpggé)?ﬁl?%nﬁéu“flﬁﬁﬁrg lets using el ectron beam
radi ati on of 350 kGy; 5. grinding the pellets into particles with an

average particle size from50 to 500 mm Exanple 11
The process was run as follows:

5 1. mixing together the components in a Labtech high speed mixer for 2 minutes;

2. extruding the material through a twin screw extruder, to obtain a homogeneous
blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

10 4. cross-linking the pellets using electron beam radiation of 350 kGy;
5. grinding the pellets into particles with an average particle size from 50 to 500 um.

Example 11

Component Type Tradename % by weight
Cross-linkable PBT Vestodur® ZD 9411 35%

Additive calcium carbonate Microcarb® 60 %

Pigment carbon black C.I. Pigment Black 7 5%

(as carbon black a C.I. Pigment Black 7 from Cabot Corporation, US was used)
15

The process was run as follows:

1. mixing together the components in a Labtech high speed mixer for 2 minutes;

2. extruding the material through a twin screw extruder, to obtain a homogeneous

blend of all the materials and to disperse pigments and additives at a temperature

20 profile from 200 to 250 °C; the material was extruded through a strand die;

3. cooling the material in a water bath and strand pelletizing;

4. cross-linking the pellets using electron beam radiation of 350 kGy;

5. grinding the pellets into particles with an average particle size from 50 to 500 um.



(as carbon black a C.I. Pignent Black 7 from Cabot Corporation, US was
used) The process was run as follows: 1. m@xing together the conponents in
a Labt echwbigés/wpesed ni xer for 2 mnutes; 2. extrudi ng the/mratsns@b7t hr ough
a twin screw extruder, to obtain a honogeneous blend of all the materials
and to disperse pignents and additives at a tenperature profile from200 to
250 C, the material was extruded through a strand die; 3. cooling the
material in a water bath and strand pelletizing; 4. cross-linking the

pel l ets usEﬂ@nmleélron beam radi ation of 350 kGy; 5. grinding the pel | ets

into parti —aft—a age—particte IIUIIIJU t JUbl ||| 12
(as TiO a g_ ll#ype frlo ronos, US waTYB§ The proces

fol |l ows: 1-Cr6%sX1Inﬂ@bqug¥lt Her the conponent\pestdau&ZEMﬂh hi gh gipg,ed m xer
for 2 mnutes; 2. extrudijng the materiall through a twin screw extruder|, to

obtain a hd’rigxgeneous bl enditaf diakide t he rmtTe(t)téZLQZth t o |di sperde%pi gnent s
and addi tih S EERe Fatgre—protite+trom200to250C—the—+waterial was
ext r uded tﬁ?%ag:% 2 ,@pgfrg,mgyongﬁpisi\ﬁ@iqsrq material in a water bath and
strand pelletizing;, 4. cross-linking the pellets using el ectron beam

radi ati on of 350 kGy; 5. grinding the pellets into particles with an
aver age par'l’thmplf@esﬁ\Z®lfun@mﬁ51®)wso 500 nm Application Exanple | kg GPS

I d | d by hand
' & pofyotinyPENES 1925t P Lo by e b s AR g Y g

100 g of blueextruding the material through a twin screw extruder, to obtam a homogeneous

blend of all the materials and to disperse pigments and additives at a temperature
profile from 200 to 250 °C; the material was extruded through a strand die;
3. cooling the material in a water bath and strand pelletizing;
10 4. cross-linking the pellets using electron beam radiation of 350 kGy;
5. grinding the pellets into particles with an average particle size from 50 to 500 um.

15  Application Example

lkg GPS pellets (GPS is an injection molding grade polystyrene) were mixed by hand
in a polyethylene bag with 1 g of parafin oil. After 1 minute of mixing, 100 g of blue
particles prepared according to example 1 with a size distribution of dso = 200 um and
20  doo =350 um were added and thoroughly mixed with the GPS pellets. The mixture was
then used in an injection molding machine to mold test chips. The resulting chips were
of blue color, but not the flat coloration typicially known of plastics; the chips rather
displayed "depth" causing the impression of a textured surface, as the particles stayed as

discrete particles in the matrix.



particles prepared according to exanple 1 with a size distribution of d50 =
200 mmand d o 350 mm were added and thegoughly mxed with the GPS

pel | et s. Wbaomosbune was then used in an injection nol dirog/eraesiose®9t o nol d
test chips. The resulting chips were of blue color, but not the flat
coloration typicially known of plastics; the chips rather displayed "depth"
causing the inpression of a textured surface, as the particles stayed as

di screte partlcles in the matrix.Cains 1. A process for the preparation of
di screte p&laimses prepared froma cross-1inkable pol ybutyl ene

terephthal ate, at |east one additive and/or at |east one col orant,
conprising the steps of mxing together the conponents; extruding the
material, cooling and pelletizing the material, cross-linking the peIIets

usi ng ganma radi ati on, eI ectron beam radi ati on,. or heating in an_oven.
Process acder di HyPiogess|fai the praparation of gisersis Rarti¢es prepared &gt & cross-Tinkablss
prepared from a I

bet vveenglo and 885@@)3%4&% Llﬁl,a&?é ﬁl?g%%l‘ %gﬁeatdg ?%‘%Z@qgﬁﬁgg‘&cﬁgﬂ%ﬁt ween
1 and 90% by vvelcgimpnsinglk}mrstqts dfeast one colroant at a |oading between 0.1
and 20% by wei ght, the co nts in the mxture adding up to 100%

conpri sing the fol PERGEPE HE‘ ’g‘ecﬂmi???f'd‘tst’oget her the conponents;

e extruding the material,

e cooling and pelletizing the material,
10 e cross-linking the pellets using gamma radiation, electron beam radiation, or

heating in an oven.

2. Process according to claim 1 for the preparation of discrete particles prepared
15 from a cross-linkable polybutylene terephthalate at a loading between 10 and
99.9% by weight, at least one additive at a loading between 1 and 90% by
weight and/or at least one colroant at a loading between 0.1 and 20% by weight,
the components in the mixture adding up to 100%, comprising the following
steps
20 * mixing together the components;
e extruding the material to obtain a homogeneous blend of all the materials
and to disperse colorants and/or additives;
e cooling and pelletizing the material;
e cross-linking the pellets using gamma radiation, electron beam radiation, or
25 heating in an oven;
e grinding the pellets into particles with an average particle size between 0.1
and 1000 um.

30 3. Process for the preparation of discrete particles according to claim 2, further

comprising the following step



extruding the material to obtain a honogeneous blend of all the materials
and to disperse colorants and/or additiveg$s cooling and pelletizing the
mat er i al ;woev@sw7ieinki ng the pell ets using gamm radi at ipomEP2IBOEEON beam
radi ation, or heating in an oven; grinding the pellets into particles with
an average particle size between 0.1 and 1000 mm 3. Process for the
preparation of discrete particles according to claim?2, further conprising
the following step fractionizing the particles into discrete size classes
in order to achi®evisadtignizing theppatticlss eintn discréites tsizebelassendn arderPtaoeelieve or
the preparation of _discrete partigle taccordi ng to claim1, wherein the
additive is sel ectléa&mfwr%ﬁ?%‘;%rﬂl%en(%?tag%iloélsfi | lers of the group BaSO4, talc,
Ti O or cal cium carbonate, the colorant is selected fromorganic and
i norganic pignents with a mnimum heat stability of 250 C, preferably
sel ected from t REoggpoiop therprepargion of|dissrete marticles pepordingta glgian bi gnent s,
peryl ene type pi\&g?&lrls and ot her high end organic pignents or dyes. 5.
Process for the preparation of discrete particles according to claim1,
conprising the filed hddifivigisSsedgased fromi frgmt ngatahir filldre of ahp @p@mt Ba$@,, aalej gh
speed m xi ng equi_8rrent Qr

TiO, or calcium carbonate,

the colorant is selected from organic and inorganic pigments with a minimum

heat stability of 250 °C, preferably selected from the group of carbon black,

10 TiO,, phthalo type pigments, perylene type pigments and other high end organic
pigments or dyes.
5. Process for the preparation of discrete particles according to claim 1,
15 comprising the following steps

¢ mixing together the components in a high speed mixing equipment or
separately feeding the components into an extruder using loss-in-weight
feeders;

e extruding the material through a twin screw extruder, to obtain a

20 homogeneous blend of all the materials and to disperse colorants and/or

additives wherein the material is extruded through a strand die;

e cooling the material in a water bath and strand pelletizing or under-water
pelletizing;

e cross-linking the pellets using electron beam radiation of at least 300 kGy;

25 e grinding the pellets into particles with an average particle size between 0.1
and 1000 um.

6. Process according to claim 4, wherein the cross-linked polybutylene

30 terephthalate particles are ground to the point that they have a maximum

dimension of no more than 1000 um and a minimum dimension of not less than

1 um and at least 90% have a minimum dimension in the range of 5 to 100 um.



separately feeding the conponents into an extruder using |oss-in-weight
feeders; extruding the material through ggtwin screw extruder, to obtain a
honbgeneowe 2bdcandicaf all the materials and to di sperse eclrmrasisssa@nd/ or
additives wherein the material is extruded through a strand die; cooling
the material in a water bath and strand pelletizing or under-water
pelletizing; cross-linking the pellets using electron beamradiation of at
| east 300 kGy; grinding the pellets into particles with an average
particle size between 0.1 and 1000 mm 6. Process according to claim4,

wherein the cross-| [Nk € rticles. anre.ground to
t he point ? hat tﬁslsgy&nhz(il\";)gs'gglL rf%dgﬁ%%q&&%r?%nﬁéi?egjﬁ{h%@eﬁ%gﬁ%?eg %%8ﬁaﬁ80b}ﬁwﬁqﬂeand a
m ni mum di mensi @focess BOicldiMs$, fdramakingma otlycatorhatirs hrtidRYawhishe c@mpiiges raIm
dimension in the range of 5 to 100 nmm Use of cross-|inked pol ybutyl ene

7. )
ter epht hal at e p&RPSRAFAE ofs tBelpsené gthetmentestis, Bratesial Jravingyisaidy crasgplinkedii ng a
| ych ti | [ [ : I t
Pher mopract i ¢ i LBhEIAEGRpRANR AARIA diBARRS SR tfARS! VB0 ol ate

particles uniformy disperesed therein. 8. Use according to claim7,

wherein the cross-1linked pol ybutyl ene terephthal ate particles are m xed
wWth a transparent or translucent thernoplastic naterial, at a ratio of

fromO0.01 g0 10f Qﬁéc&ﬁin%% Qins Q/h@t’éﬁﬁﬁl‘f:'dr&%ﬂ%k@@'p\b%ﬁﬂ&féete}e%hﬁﬁm&‘m ate
particles, based on the weight of the plastics conpdsition.
particles are mixed with a transparent or translucent thermoplastic material, at a

10 ratio of from 0.01 to 10 % by weight of said cross-linked polybutylene

terephthalate particles, based on the weight of the plastics composition.

9. Use according to claim 7, wherein the cross-linked polybutylene terephthalate

15 particles are incorporated into a transparent or translucent thermoplastic material
by the use of a concentrate wherein
the particles are first incorporated into a carrier system compatible with the
transparent or translucent thermoplastic material at a loading of particles in the
carrier system between 1 to 80 %;

20 second the carrier is melted in an extruder and the particles are dispersed therein;
third the carrier system is cooled and pelletized;
fourth the pellets are than added to the transparent or translucent thermoplastic
material in a concentration, so that a concentration of said cross-linked
polybutylene terephthalate particles in the thermoplastic material of from 0.01 to

25 10 % by weight, preferably from 0.1 to 5 % by weight based on the weight of the

plastics composition is reached.

10.  Use according to claim 7, wherein the transparent or translucent thermoplastic

30 material is selected from polyethylene (PE), polypropylene (PP), polystyrene
(PS), styrene acrylonitrile copolymer (SAN), acrylonitrile-butadien-styrene

block coplymer (ABS), polyvinylchloride (PVC), polycarbonate (PC),



9. Use according to claim?7, wherein the cross-1linked pol ybutyl ene
terephthal ate particles are incorporated imto a transparent or translucent
t her nopl asvi200ematesni al by the use of a concentrate wher ecn/ipb@spssodi cl es
are first incorporated into a carrier systemconpatible with the
transparent or translucent thernoplastic material at a |oading of particles
in the carrier systembetween 1 to 80 % second the carrier is nelted in an
extruder and the particles are dispersed therein; third the carrier system

is cool ed and p@plysthyleag: terephthalpte HEPEJQ| pelyemides (PAXN palyenethylmethperylate
transparent or l i i C ntration, so
t hat g concent rﬁmgﬁgggfﬁgg@gg’g& @1@’&%?@%@#% %ﬁ%tet@sfé ht hal :at e

particles in the thernoplastic material of fromO0.01 to 10 % by wei ght,
preferably from0.1 to 5 % by wei ght based on the weight of the plastics
conposition is reached. 10. Use according to claim?7, wherein the
transparent or translucent thernoplastic material is selected from

pol yet hyl ene (PE), polypropyl ene (PP), polystyrene (PS), styrene
acrylonitrile copolymer (SAN), acrylonitrile-butadien-styrene bl ock
coplymer (ABS), polyvinylchloride (PVC), polycarbonate (PC), pol yethyl ene
terephthal ate (PET), polyam de (PA), polynethyl nethacrylate (PMA),

pol yoxynet hyl ene (POM, ethylene vinyl acetate (EVA)



