'v::e3e,Dsyppqr8rr6r TDs# WD 99/39888 -1 Pol yner particles ~,, :~ctl’,

r-6 DOy.. ~. 1 ~U1l (O . The present invention relates to pol yner

particles whiyphobaygs@ very specific ratio of volune to suptagep@y@ss3ito a

process for the production thereof and to the us thereof 5 for the

pr.oducti on of noul di ng conpositions. Pol y{T!ar manuf acturers offer their @
c

&

products for sale in the nost varied particle shapes and sizes. Pol yner
particles are thus known which have a dianeter of betwene 2.5 and 4 mm

Pol ymers are, however, also comergi@t Rab)-egi.n powder j 10
particle siz®obfmacpatiecles100 and 2000 Vi ol r particl efﬁw mwﬂmmum LW
conventional Iy produced by extrudi ngd ke bB{Q%TCSOfor exanpl m

of a round or angular filanent, and then subdividing it in accorddie with

t he desired rticle size: Usl gm%jl. i

particles ha@eﬁ%egtd\?gﬁﬁgége@ gt%pﬁ y n@?ﬂﬁ"gg’?}g%g‘q&% Aé?érggp%f/%?ﬁ{?oosft, as
not such sevebhiniicesidfhicd8eE, e pbesedorohe phrluctiapherf and o e, use nhereof
particular on the cooling thereof, and energy consunption is lower. A

di sadvant age fér thaprpdyation efiraqulfing campesitiens.t hat they are difficult to
convey, for exanple fromsilos or 20 through piping, or they cause

bl ockages in such plant, such that |arge polyner particles are the cause of
frequent comMboRjnidrndiuPibrreRGTes Hesr profuciP v s@idtin tROMY§Basied PaliRltdhpdsor m
do not exhibit this disadvantage, but for the above-stated reasons, are
nmore cost |y tand pizesi RolymeaPphastivhas apothdeknawsn whichihervera dianter of between 2.5 and

di sadvant ageous t xtrude. .In this processing nethaod, .the pol yner .

bart 1ol os ar d PRI e dindiesc P CERBRF MBS i By R RBAFA si ng
f mfr'}_%ti Ogaﬁﬁﬁé"ﬁfﬂoﬁﬂéﬁvé&rltdo%ﬁ%o@ml. are then extruded into the desired
shape. wever, 1n the case of pulverulent particles, the friction
prevailing between the particles is often too | ow and the resultant heat

t hus i nadequate to achieve the appropriate nelting. .tenperatures 30
t hr oughout t AelpEBtrRREIGles are cepventionally proqussd, by PXW%%&W%% rexppple

pol ymer powd P - ses  ej.t all or
i nconpl et el y?ﬁ gﬂuec On%{\:]ggt% %{)ﬁlﬁ(ﬁ?rgasnl%%ﬁf&%ﬁ%ﬁ?%@enﬁsg&%@ﬁci{lg gﬁgﬁ{iﬁo? (ﬁe)atﬁlchkvﬁ@bi t
optical and/ qhe d@Gb@partiale stRf RS chbPpingREIne0f the present invention is
accordi 1qgly to provide polyner particle which 5 do not exhibit the

di sadvant ages of either large polyner particles or polyers in powder form

whi on"the r at BRI RAGEEY Bhnt Beleblage MR Tt Oay be ESAHTRA pORbRE 08" ' "
which is betwgept duch s8itde 48mand¥Heed 86 pIa?&l QMElﬁchmeﬁpiﬁg mdBineNeRi@ilar dnengt h

is the distance between the two cut s~rfaces. The polyner particles
pref erably hdle caoling itheredf, \anfl Lensrgyo censufrption ais elawishi Ah disgdviebtaget efeewchd. 49

and 0.38 mm Particul arl referably, ft. atio of vplune t urface area
of the parti &agéctl’?sslsbg?%%eﬁ’ %ah@%n%e&1§f toT¢RIEY ’c&rier’fa‘inpfea?m‘@r sifos oF
aggr oxi @t el Yneybi Nping abr RRLY BRilse PRbiHaghEIn RIS Pl YudhaMft darke &
ba\/\een 2.0 and ggﬁﬁnlmg pl;irtiycul gﬁly pragferably (?:‘1 betl%/veen 2.2@%‘{“‘8 nm
20 I n princi plagiclasteee thelcguserof fi@qbént kemplamts fremgfrocassorsiesi r ed shape.
Preferably, however, the polyner particles have the shape of a cylinder or
an elliptical cylinder, wherein, as a result of the comm nution operation,
the end face 0 Ll e : I i
particul arl yﬁgﬁgﬁg?ég’bl% ci}?%ﬁﬁ%ylh?ppr o&if&n%{ftel? &Bﬁtgi(/}tggﬁﬁggs(ﬁg%ga@?ééé b%e@& Itlllender :
above-stated reasons, are more costly to produce. Polymer powder is furthermore

25 often disadvantageous to extrude. In this processing method, the polymer particles are
fused, for example in a screw compounder, by the heat arising from friction between
the particles, and are then extruded into the desired shape. However, in the case of
pulverulent particles, the friction prevailing between the particles is often too low and
the resultant heat thus inadequate to achieve the appropriate melting temperatures

30 throughout the polymeric material. As a result, at certain points the polymer powder
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'30 The dianetér of the cylindrical particle is also preferably between 2.0

and .3 mm particularly preferably between 2.3 and 2.7 nm In the event

t hat the pol wogbopegdd cl es assune the formof an ellipticabPCcgykpovdms3it he

|l ong axis of the ellipse is preferably of a length of 2.2 to 3.5 mm
particularly preferably of a length f 2.3,t0 WO 99/ 39888 PCT/ EP9~/ 00531
-3 2.7 mMm while the short axis of the elTipse is preferably 1.5 to 2.5 mm
particularly preferably 1.7 to 2.3 mm|long. The polynmer particles according
to the invention may consist of an¥ pol yme known 5 to the person skilled in
the art. Preffesealsither novweolkor inchmpletely, sich ithes thy resuliant st SOMpEAINSi ng
to the invention, ther |l astics are. a | astics which flow under the
action of pré’gt%lﬁ’éhlgﬁ(‘]gﬁ%éfm 2% agg:a%eifg Smay be nentioned in this
connection are polystyrene, polyurethane, polyam de, polyester, polyacetal,
pol yacryl ate, pol ycarbonate, polyethyl ene, polypropyl ene, polyvinyl

chl ori de, 10 Tieybgoeosdbihe presantt invérgioaris acdoedinglydbd pravide pdipmenparticlds which
correspondi ng bl ends, Preferably, however, the palymer particles according
to the ihventPorPtarditit thsofisedyaBgres af cithyr lerge mlmsrs@@méesmepqiy@srén@

i nvention, pg)lomglr@ ates conprise both honopol ycarbonat es and

copol ycar bonat'es. e pol ycarbonates may be linear or 15 branched in known
manner. A proportion of up to 80 nol% preferably of 20 nol%to 50 nol % of
t he carbonate groups in suitable polycarbonates may be replaced by aromatic

di car boxyl i c TAu§ ebjewtis pchjevadpscordingnioghe yrvantemby e8lymgiparicdesin ayhichh den
acid resi duesrat?fo \‘;iorll?og ¢ u(%}age ar%giZQO §Cirg a'r’l(?ﬁ{quﬁﬁh%?“%gc%%tole %veg{}(i%rgﬂxyl Ic
i ds incorporated 1h 5 ¢ he rofsedl ar” Shai n, are fore preci seﬁy nown -as
mat i o pol yasier carbonates. These are take to be included within the
superordinate term of thernoplastic, aromatic polycarbontes. Details of the
producti on of pol ycarbonates have been described in hundreds of 25 patents

over the last,K 4Q years or_.so. Reference js de rely b of exanple to
"Schnel | CherE fRpugpqses f B8 ingientig Jesfinis ag daiantedalyfen hedVs aftsurers o
I ntersci ence Publishers, New York, London, Sydney 1946, to D.C. Prevors Kk,
B.T. Debona & Y. Kesten, Corporate Research Center, Allied Chem cal Co
oration, Morrlihet miymeNeartidies pesfe@bBObave”’ Syatidef ivelunde fokbyréstearex avhidnit e)
copolyers”™ in 30 Jaurhal of Polyner Cf' ence, . Pol yner, Chemi stry Edition,
vol . 1915 75. d§tveendai a}ndt%3%pnpry?ém0§§,r ypre bE@,t epafip of polpmgto spytace area
Nouvert ne', ST ' WD 99/ 39888 -4 PCT/ EP9~/ 00531
Encycl opedi a%yﬁerﬁ)oaiﬁ&r%%srl?g%%%{éggg ﬁ?ﬁnféﬁehr'i ng, vol. 11, 2d edition, |988,
p. 648718 and finally to Dr. U Gigo, Dr. K Kirchner and Dr. P.R
Miller, "Polycarbonates" in BeckerBraun, Kunststoff Handbuch, vol. 3/1,
Pol yacet al e, Theps eglindricaloay pppreximately cylindiqal palysear pastiqlesgprefaishly Hrave énna,
192, pp. 5 117-299 .The I I, particles.accardin 0.t he,inv i on are
or ef er abi y _prot sy euhp e Sl bfrian A TR N3 bl -2 R A
t despged shape, prefer |y as a continuous cylinder, and then performng

inution. Nunerous different nmethods 10 are available for conm nution.
The pol ymer dapringipte, gheaprlyacr patiglevmay e of wnyldesitedsbapen Erqfenablyc hewever,

oot o abry.  HERERAREr Pkt hETRIRe Rlsbe b7 86 Ridsr 8R4 Afahil o¥ indeP Shnereinets « na
it i already gksliedshe Q&hﬁﬁﬂtioﬁ&?@faﬂ@ﬂﬁﬂe et fcésSnced At SOQRRERA; subR tH ehe

pol ymer particles according to e invention are favourable to produce and
exhi bit very ppboukrcpartielgs pgrichrlycprefaratly cmly fapprosmaatglly ehdve oiire sshhps ofra i n
pi pi ng. . Moul di conposi ti ons whi ch have been produced using the pol yner
article%saccdwggﬁﬁ-to the invention have substantially fewer optical or
mechani cal defects than do noul di ng conpositions which have been produced
with polynmers in powder form 20 The present invention accordingly also
provi des t he Tiediametehef ped dytididrical particle is also preferably between 2.0 and 3.3 mm,

particularly preferably between 2.3 and 2.7 mm. In the event that the polymer
particles assume the form of an elliptical cylinder, the long axis of the ellipse is

30 preferably of a length of 2.2 to 3.5 mm, particularly preferably of a length of 2.3 to



“according'to the invention for the production of moul di ng conpositions. For
t he purposes of the invention, noulding conpositions are any noul ding 25

conposi tions wmownoggy t he person skilled in the art which pay/ErEogoisduced
wi th the above-stated polyners. Particularly preferably, however, the
pol ynmer particles according to the inventjon are used to nmake optical

articles of polycarbonate. 30 WD 99/ 39888 PCT/ EP9~/ 00531 -5 For the
pur poses of the invention, optical articles are glassy articles of any

kind, preferably |enses or spectacle |enses, as well as optical mass
storage nedi &7 wusiwhiks theshert anis| of theelipseix meferablyyd. Doy 298881, peticulagly

Exanpl es Exanpl e,drain time of polycarbonate particles of an
el liptical cngg%a@a’?—gorg'?ml?n%s i nvestigated with reference to DIN 53
492. The particles were of the fc average dinensions: - long axis of the
ellipse = 3.3 nm 10 - short axis of the ellipse = 2.3 mm- length, neasured
bet ween the tThe polmeyraftidesacobrdirgetophe invehgor-nay Sonsist dffng PoREngtnownt he
ng Icﬁ| gISeé.hestg tﬁg Ipue?sso’n é’j}(i{lé’j1 Iil’(l) t é a&?lﬂgféréb?y,s orv{/e?v%g t reye/aargfofo thAéISmop astic
polymers. According to the invention, thermoplastics are any plastics which flow
under the action of pressure and heat. Examples which may be mentioned in this
connection are polystyrene, polyurethane, polyamide, polyester, polyacetal,
polyacrylate, polycarbonate, polyethylene, polypropylene, polyvinyl chloride,

' 10 styrene/acrylonitrile and the copolymers thereof and corresponding blends.

Preferably, however, the polymer particles according to the invention are of
polycarbonate. For the purposes of the present invention, polycarbonates comprise
both homopolycarbonates and copolycarbonates. The polycarbonates may be linear or

15 branched in known manner.

A proportion of up to 80 mol%, preferably of 20 mol% to 50 mol%, of the carbonate
groups in suitable polycarbonates may be replaced by aromatic dicarboxylic acid ester
groups. Such polycarbonates, which contain both acid residues of carbonic acid and
' 20 acid residues of aromatic dicarboxylic acids incorporated into the molecular chain, are
more precisely known as aromatic polyester carbonates. These are taken to be

included within the superordinate term of thermoplastic, aromatic polycarbonates.

Details of the production of polycarbonates have been described in hundreds of
25 patents over the last 40 years or so. Reference is made purely by way of example to
"Schnell Chemistfy & Physics of Polycarbonates", Polymer Reviews, vol. 9,
Interscience Publishers, New York, London, Sydney 1946, to D.C. Prevorsek, B.T.
Debona & Y. Kesten, Corporate Research Center, Allied Chemical Corporation,
Morristown, New Jersey 07960, "Synthesis of poly(ester carbonate) copolymers" in
30 Journal of Polymer Science, Polymer Chemistry Edition, vol. 19, 75-90 (1980), to D.
Freitag, U. Grigo, P.R. Miiller, N. Nouvertne', Bayer AG, "Polycarbonates" in



*531 i funnel may be The tests were performed by placing 300 ml portions of
the particles in funnel having different outlet dianeters of between 5 and

34 hm and t hapoopsoggwy the outlet orifice in order to invepriTgEre®/fus3dgi ng
and drain tine. The smaller is the outlet dianeter at which satisfactory

funnel drain behaviour may still be obseryed, the better is he flow
behaviour. It is found that the particles having the characteristics
according to the invention still exhibit satisfactory funnel drain

behaviour at a dianeter of 15 mm Moul dings which were produced with these
pol ycar bonat €ngenienedicegf Bodwinert Saencack dpgineetingsrvoleldh anicditiond é9P&% tpp. 648-
Conparative I e sa test . was perforned . with polyc onat .
particles ha%ggﬁ’é‘ﬁ éﬁla;ﬂ;'ptti)cﬁ' Fod¥Le% ﬁ&n Ig'ngaéchn%gar"ﬁ (#r. ?ﬁgl ghgle&xi s
of the el i pSg,Qfaorhdi™ ANHedkel BRAN KlnsfElRhdbuch RIOY) BOBES carbonar

PCT/ EP9~/ 0053101?72: Oax{':g;n of ?ﬁ(ee e?%bseng)}f} g.SY - and a Ierigtﬁ@ggt ween t he
two cut surf dedsicetile] Relyeser)|Gelinlose¢cater, Cat Hander Merlbg) Mumitladeermap 0925 pp. 5
mm It is found that, with these particles, satisfactory funnel drain
behavi out codlld%achi eved with a dianeter of >20 nm from which it may be

concl uded that behaviour is poorer than for the pol ycarbonate particles
according to Exanple ~.1 mm only be he flow WO 99/ 39888 PCT g Patent
A ainms 1. PolTheepolyaret i giredled racoditling tdreh¢ ahventioh el preferublysprddacal ayea is
<0.5 the length of which is between 1.5 mmand 3 nm 5 2. Polyner particles
accor di ng t o centnueusly extradiag e melien polyeaibenatthia the dowied sbapeo peaferably3s amm

3. Polyner particles cordi to ope of clains..l 2, characterised,in 10
Cength s betaauioss sYfimesiddnen peforine-dordmitinn, Ny dpwls SRS mARs one
cl ai lﬂ(}? é tafe BvailaBR! B¢ (cBiinfifttidn) THRIPolyh&Smay Plop ek impR! Yl deesublfiddaape
of a cylinder.
into the particles according to the invention immediately after leaving the extruder.
Preferably, however, the polymer is first cooled after extrusion, such that it is already

at least partially hardened, and is then chopped.

15 The polymer particles according to the invention are favourable to produce and
exhibit very good conveying characteristics, for example from silos or in piping.
Moulding compositions which have been produced using the polymer particles
according to the invention have substantially fewer optical or mechanical defects than
do moulding compositions which have been produced with polymers in powder form.
‘ 20
The present invention accordingly also provides the use of the polymer particles

according to the invention for the production of moulding compositions.

For the purposes of the invention, moulding compositions are any moulding
25 compositions known to the person skilled in the art which may be produced with the

above-stated polymers.

Particularly preferably, however, the polymer particles according to the invention are
used to make optical articles of polycarbonate.

30



“15 5. Polymer ‘particles according to claim4, characterised in that the of
the cylinder is elliptical. 6. Polyner particles according to one of clains
1 to 5 of polygcanhogsde. 20 7. Process for the producti on pCTPEPYI®IS31
particles according to one of cla 6, characterised in that the polyner is
extruded through a die, cool ed chopped t_osghe desired length. 8. Use of the
pol ymer particles according to one of clains 1 to 6 25 production of

nmoul di ng conpositions. 31 and ratio is that the that the nslto nd then for
the 9. Use according to claim8, characterised in that the noul di ng conposi
ions are of pgorybapbmestseof 8B ngentione optiedradiicles exs glassynartcles wdraayt ldpd.sed
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5 The drain time of polycarbonate particles of an elliptical cross-section from a funnel

15

. 20

25

30

was investigated with reference to DIN 53 492. The particles were of the following

average dimensions:

- long axis of the ellipse = 3.3 mm
- short axis of the ellipse = 2.3 mm

- length, measured between the two cut surfaces of the particle = 2.5 mm.

On the basis of these values, a ratio of volume to surface area of 0.48 mm may be

calculated.

The tests were performed by placing 300 ml portions of the particles in funnels having
different outlet diameters of between 5 and 34 mm and then opening the outlet orifice
in order to investigate bridging and drain time. The smaller is the outlet diameter at
which satisfactory funnel drain behaviour may still be observed, the better is the flow

behaviour.

It is found that the particles having the characteristics according to the invention still

exhibit satisfactory funnel drain behaviour at a diameter of 15 mm.

Mouldings which were produced with these polycarbonate particles exhibited no

optical or mechanical defects.

Comparative Example 2

The same test was performed with polycarbonate particles having an elliptical cross-

section and a length of the long axis of the ellipse of 3.3 mm and a length of the short
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axis of the ellipse of 2.7 mm and a length between the two cut surfaces of 3.1 mm.

The resultant ratio of volume to surface area is 0.5 mm.

It is found that, with these particles, satisfactory funnel drain behaviour could only be
5 achieved with a diameter of >20 mm, from which it may be concluded that the flow

behaviour is poorer than for the polycarbonate particles according to Example 1.
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"Headi ng 53] c" "Heading 63]c" " Headi ng 73] c" "Heading 83]c" "Heading 93]c"A
"Default Parggrap

| " UHORE( ( 4+, :’a}gw&fp Eﬁ%fﬁ%ﬁo@%% atie ratid pfVqluthe Ofurfgoq arca is <08 mmand
Ent r yWor dDocunent Ime length#FAidh) is beﬁveéﬂl&ﬁﬁﬁa]ﬂ% mm.

5
2. Polymer particles according to claim 1, characterised in that the ratio is
between 0.49 and 0.38 mm.
3. Polymer particles according to one of claims 1 or 2, characterised in that the
' 10 length is between 2.2 mm and 2.8 mm.
4. Polymer particles according to one of claims 1 to 3, characterised in that the
particles approximately have the shape of a cylinder.
15 5. Polymer particles according to claim 4, characterised in that the cross-section

of the cylinder is elliptical.
6. Polymer particles according to one of claims 1 to 5 of polycarbonate.
. 20 7. Process for the production of polymer particles according to one of claims 1 to
6, characterised in that the polymer is extruded through a die, cooled and then

chopped to the desired length.

8. Use of the polymer particles according to one of claims 1 to 6 for the

25 production of moulding compositions.
9. Use according to claim 8, characterised in that the moulding compositions are
of polycarbonate.
30 10.  Use according to claim 9, characterised in that the moulding compositions are

optical articles.



