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Madtusl S ooloving plagdic molding materinhs

The prosend bvventio rolates to g prosess By produsiag soloured plastics reonidivg compesitions. & sistem B

conducting the sadd procaess is also deseribed,

Colownte have a long i:z‘isw‘ry of use for eobbaring photins sociding compasitiony, Thor are sadious wsig

provesses uwed o s purposs, with waelons sespective advaotages rod Suadenntages
By way of example, solid coloranty can be addnd 1o the plastie that mguiss ocdaicing However, s disdvariage

here s that # e very Siffipelt w dlaperse the sald plgmeats in the piastie, audess the plastiens sulested o w fong

poriodd of componnding, ot thiv one lond o degrrdativns of the pobemers sod of ihe attendant mechanival

properties of the same

Acvondingly, precoloured plastics wre offen used sad are kowwn as mssiorhatohes, ooprising the required
colotants, in particular plgoends, Inaconventrated Qo However, She oavdler polyowers roqulved san oause

Segradation of the mechanical propevties of the plastics that require culauring heve, Funthermors, ¥# s often

relatively expenaive o wae these precolourad plasties, since production of the same regnlres s Toug conpounding

S

)

propess i order o achieve il Gispersion of the colorant.

Crpandc aulvents oan alse be nsed to achiove good dispersion of the solor

w b the plastie that requiies

%

eolouring However, relatively lavgs amcunty of Seoonid organie solvents remadn fn the colbored plastic. This

often hae an adverse offvct on thy mechanieal propeetics of the plastios, By way of sqasaple, noched dopset

X X

e rediged, Forthennore, sveptibility to stress svacking oreuses, where the monidings

pegistanes by particndar
ghiainable fom e mogiding composition coms Bits contact with crganiv selvents. Residues of organiv solvands
iy moakiing compositions can norsover fead 1 Remation of deposits duving furthey provessing. o example by

injection moudding,
For the-abovenentioned reasons, sterapts bave boeh made 0 e water-hasad oudorants,

By way of examply, pblivation UR 6,848,122 dosaribes » water-based Haad sclour which seraprises fom
abirat 19 foaboul 88%6 of colortid, 1o & 3% of dispensing ngant and foad 35 10 90% of water: Bor
solouring of plastivs pellstg, the surfhes of the sans I praforsbly wetied with the water-basad Hguid colour
deseribed, sod then the water prosvol i the cokovant s romoved, 1t s thevafors profomble il the plastios pelless
are predessied with the voloat, whereupoarthe water ioremaved, before the plastios pallets 10 which soloramt

has been adiowed are charged o the extrader, although Example 2 of the said publication saps that he mbaugs

aivtadned onp alvo be charged o the fesd section of the extrader withowt the promiving step doseribed shove.
Howaer o baved soradee de vilonr vbialned fom this process ascerding kethe sald pubicativg, Acsordingly,

thie sadd peldication sdvisss seniost dBireet addition of the waterbaed Hodd colowr tothe sxtruden

A& partioniae disadvantage of S procedors deoribed o preforred u e docrnem US S 898,120 b the snergy

cost asapniated with the ;»mnix.ing proce. There i inoveovsy g horeased dapital exponditwre vequiveinent for

¥

eonducting (his prosees, which is described as proforsed, Pustheomore, in both wilanits desoribed shove the
extruder beosey complotely seetted with colorast, This Bads 4o high cost in the eventaty onlour changs: In iy

context, reforanos may be made o the sorap Bat resulis fram the bege amonetof plastivy nalding composition



with oubcSapecifioation colowr, o the event that changenver of the systen i underiadian witheut disthantling

the axtrader. I the system & dinnsatied G cleaning no eploursd plastios monldh

soraposition can be
produced during that paviest, Asother Setor that has © be vongidersd sloagaide the onst of dismantling I8

therefore the Joss of woduction.

Dogwment US 3236645 doseribes  protes 1 whish o loast ofie sdditivn {dyes balhg anong these isluded) In
s ggeeegs vehicle somprisisg 3 disporsant I intadosed o & thenmopisutie el by sepolving e avemig

extruder in which the thermopiastic Iy extruded, followed by e svapoosion of ax aguesas fuctheg of the
aaesits additive strona wnd the removal of virtually sl volatils aueows Dactions thmugd g vepting aperiis, o

«

give a substantally homogenous systeny comprising the thevnoplustic and the of loast ane sdditive,
A shnilar procsss i desoribed iy document BF 1847373 A2,

Osoument BP 0003688 A discloses o prossss for colowiny o thermoplastio mateoia! by addnp e
hernroplantie swterinl with wo aqucony vy dispension optiogally somprbsing weting agents, The rabure iy
meled and held fora sufficlently long thee st w suffefontly Mgl fonperaturs, s thst subdaatial svaporadon of

e solvent tnkes plang

LB 3,754,734 deveribes & progess for coloaring hotmelt polyinses whers a dyve & njectad dirsetly intothe

pobimer stream daving the polymerisation,

fn the Bght of e privy st 1 was thon o olsiset of the prosent lovention 1 provide # provess whinh can producs
coloured plastioy mrouiding compositions sad with whivh # is possible © obialt coloursd plastics moulding
sompositions 8t pastiaiuely Tow ouat, The process shoald in partiondar promdt pasticalardy rapid and single

salour shanges, witheut sy need o disroauile the systom wal withowt production of any Tugs amount of sersp.

Ancther object of the provent nvention was W provide processes which tan produce coloured moulding
sonpostiions and which lead to plostiey of high qualite. The plastios here should have sxvellont moshaniea!

properties, 1 particuler bigh sorched impust reaistanes or high Vicat softening point. The amuunt of pelymer

degoadation assnciaisd with the colouring procesy shiowld moveover be mininvized. The eoduuad plastios should

oo exbila very usiform colowr, while the reproducibBity of fhe colouring should be naximizsd. The coloursd

< <

phastics rooudding sompasitions dhould morsover have o susceptitility fo Broation of deposily dwing

<

prosessing, i prrtiouiar during iniecton moulding,

Another object consisted in providing 3 systere which can conduct e prosent process and which provides high
produst Quatity with minhnan varistion. The erstem shonld morsaver be capable of operation over & kg perios

withont quy need S complionted mniiorance sperathong

¥ should moreoverbe possible 0 conduct the provess I8 8 sivple and bexpenshs manner, without any resultan

tlak fo-the sovirdnment,

3%

A provess with gl of the features of patent Clalie ¥ achloves these objests, and alsy achioves other oisects whist

shthongh not explicitly mentioned, are readily derivable o deducilile from the drunsinives discussed nthe



Y 2483043

introduction shove, Advanisgoous smbodivents of the p

ote the nvention ara penlevied by the

clatns dopendend on Uladm L

The present nvention aceardingly provides 8 process for producing colored plastisy moniding vompositioes

with sienns Hoeid colours I sconedanes with Glatas 3.

£ is thug possibie, s manney that was sot foresseabls, o provide a proesss which san produes onkeared
phagtios mouiding compasitions snd which gives eslowred plasties moalding sompositions at particularly low
eodt. In particolan the poces pernits patindacly rpidand shple color shanges, without s need to

disonandle the systoe and withoot predunsion of soy lrge amcunt of sovap,

The provess aoconding (¢ the invention moreover leads 10 praduction of solparad piagfics of high guality. The
plastion beve sxiibl by way of sxampds exealleny wechanioal propertieg, visible fn particaler with ¢ Kigh notehed
ipant resistanes o bigh Vicar sofening polad Surpeistanly, te process sosonding to the vention i seoceastid

iy praducing soloired plastics withaut any significant attendant degradation of the polymers. The colourad

X

plasties moreover have 8 very tnifonn colowy, the reproducihility of colowing helng very high. The eslowred
plasties mnulding eovipositions also exhibit extrensely Bule susceptibility to formution of deposits during Sether

procsssing, i partkeader durfag infestion moalding,

The process cay msrenver be condueted By a8 viraple and bexponsive manner, without any attendant visk to e

SRYITGHBENE

A systerm which oxn condiet the process sad whish provides surprisingly sonstant, Mgh prodect guadity fs also
deserivad. The systent can motvover be operated over a fong perlod without any need for coraplivated

muintenace eparations,

Moniding eoupositions which can be colowad ascording ko the present provesy ave known per se, snd the sadd
madding compositivns comprise, as obligatory sompanent, therrmoplatically provessible polymers. Among e
preferved pobomers ave by way of exnmple poby{mnthizorviates, n partioular potymethe! nethacrylate (FMMA),
pobimethacrylimides, pedyasevionivilen, poleatyrones, polyethers, pobvesters, polyeashonates, potyvingd
shlovides. Preforence fs given heve to polvipettiacryiates and polvimethincrylimides, These polvinees can be
wsed individusiiy-oralen v the fornvef wmirtive. The swid polyners can morsover alan e the Srmeal’
sopoabymers. Preforred copolymers we fnter alia styrene-aavylonitrile copalymers, styrene-nalele cupolymers and

polvmethyt methaoryiate copodynars, by partioalsy polymetiy ! methaoryltepobimeiaarylimide vopolymens

Aecording fo one particular aspect of the prasent iovention, § s possible 1o colour raoulding composiiions which
sommprise polvesrbonates. Polroarhonstes are kuown (o persons skitleddn e wt. Pelyowrbonstes oan fornsally be
regardedavpolyesters derived Sonvcarbonin aoid snd ooy aliphatic or arcnwtic dihpdroxy componnds. They
arg readily acoessible by using reaction of diglyeols or blaphenolowith phosgene or respectively, carbatic
sesters, by using polyveondensaiion reactions or, respectively, transesteriflcation reactions.

Y

Preforenvy is glven here o polycarboostey which derdve Srom blephensdy. Anong these bisphenslime
panicular J3-bisld-hvdroxyphenyhpropans (isphiensl &), L-blsthydroxyphienyDbutans (Msphenol BY,

£ -bistd-hydroxyphenyDovcloherans (eisphenel O 2,2 %metivipnediphenal (dispheanol F) 2.2-bis(3, 5



I

dtbroma-bhydrosyphonyipropans {ctibromobbiphenct & pand 330l S« ddhydrosy phenrBorgping
fetrmosthvibispbenot A

s wsusl toproduce these srotwtie ‘;}s‘é}.-‘s:afb{s.ssai&s by wsing tnterfroid polvsondensation g toansesdarifioation,

-

s velovant detatls ave glven b Baoyel, Podyan 8ot Engng 11, 848738,

Acsording tn one particuke srobadnentof the present fivention, # i poasible trenlonr moniding vomsositiang
whichcomprise 5t loast by wailght, prefovably of least SO by waighs snd very pantisalialy preforshly &t
foant 203 by weight. of polycarbonuies,

Agcording o another embodiment 67 the prasent inventioy, particularly prefarsd monlding compositions

N

copprise gt Teast 18% by welght preferabliat least

Lay

e by welght sud pasticukarly proforaily atleast 80% by
weight, of polyreethyl methaorviue, palyetiaoryiimide sadior polymethy! mathaendate sopsiyiiess based on
the totd welght ofthe monlding composition.

The sweldiag composiions that su be culotred sss:\{':{}rdisxg; oy the present nvention can preforably sompriss
soly{metiasrylntes, The tern (nethacry ldss esvonpagses methucsyiues and asryiaing, and alsos mivurss of

the T,

Foly{metiaoryisies v polymans obtalnable by polymerization of s mosrer rmintes wiioh hay al hoast 80% by

welgl, poeforaldy o ot 80% by waight, of fmethluorviatey, bated ot the weight of e monomerd These

mohaners are well koowin o persons ghitiad fnthe art and ave svatiable covmersially,

f‘smezsg these ate, e aliy, (nethiscry o sold and Omethporylates which derive Srom sstrsted sloohols, ag.
methel (el adrvtine, ethyl (maideorviste, praos {metigronviate, batel {methlacoyite, posiyl (methiaorylste,

henyl {(nwethnoryiete, 2-athihenyt (metiaorvinte, hapiv? (meiiaoryiste; fmetigaorylates witieh derbve from
maticiied sloobols s olad (natlsorvinde, Tvopynyiimstigaoryiate, 8ib Ometitnorviate, vy

pad

{metscryiate, ey
amidesand nifviier of {methlaorvlic anid, o8

Sdtmethviininopropyisth aoryiawids,
Mefdisthylphosphoneimethserylimdds,

temethrorvkodamido-Zomethyl 2qropanel

gygloaliyl {methorvintes, suchvas Svinylovciobexyl {metitinorviate bornyl{metilacrylate;

frvdronyalid (et orviates suchoas

<

%

Fhydravvpropyt {owtacrylte,

Jobdibydronybutv {nathiroryute,

Fehvdroxyethyl Onethlacryiate, Shydronypropeitnetiucrylate;
slveal difpothisoryiates, such as Lo butmnediol {nwthiaoryists
{mathimoryiates of ather sivghols, e

tetsahvdroforfirvl Guethnoryiate, vhwloxyethonyathyl (medaryiate: and



polyianetivial {mathiacryiates, such ss

2
{ft

wimsthylolpropans simetacsing

Production of she polvimstilagryiates van albnuse, dongaide the (metilvorylates desoribed shove, othet
nrsatiraded vonemeey eopolynmriaide with the shovenentioned mstharyiates, The amoust gensralbvased of
hese sompnusile basadion e waight of the rodnorasey, is fran 8o 409 by waight, preferably fom 0 288%

by welglt, and the comonomers hors oan be weed ndividually ov buhe fore of 3 naixturs,

Aot thege ave Tnter alie Loallensy, suckons Thenens, Lheptene: boneled aikones, suelavvinviopeiohessns,
N

33-dimethyb borobeoe, Sranthyb b dinbuiviens, Smethylbpontens

vinyl exdory sush s vinel sostate;

SEVTRND HOTaReTs, such 3y styrens, sobetiuind wirsuey voving mralkyd sabstituen b the side ol e

>

semothyistrrone sad e-cihybtvrane, subsiiuted styrence having an ali] substitucnt on e ring e
vinyioluens and prosthylstyrene, halogenated styrenes, such s mouachinrostyranes, dichlorostyrensy,
tiromontyranes sl taﬁm&mmsstyrmm;

hetoraoyehic virpd comnpannds; vool ae Swvimdperiding, oeinyipridine, SmethybSsdnyipiriding, Joathyids
\-‘ia}-i;}}fs'i{i; 80 23 ety Sentavididios vivglpyrimiding, vinvipipariding, Svinyloarharele, 3«

3

vinyicarhazole, Sovimyiomrbazate, Dovivlimidaesl 2ensteb-bvinglimidazele, Novinyipyorolidone,
‘13.-x’%:}yig};«:‘rs}§§<§(sssif, 'Nl-\;.-'imi syrvniiding Sevinviperrotiding, Neelnviogprotactans, Novlnyhabesiactany,
vigyloxoina, vhoifivas, vimdiRophene, vinyitintass, vinyiftesdey and hydrogonated vinyitidazoles,

virylosaroles qnd hydrogenated vinylonsesley

vyl und suprenyi otheny
malole achl derivativey, suoh oy salele annivide watiyvhualele sohydride, mualelmide, nethyimalslnide; and
dienes, suchas divinyibenzene.

3 3

Prafvrrsd polyloethincrylates arg obiaiabde by polymenization of mixtures which bave ot least 2026 by weight

for prtiondar at naet 605% by weight s particeloly preferably ot Toant RO%6 by welght of msthed mathaeryduts, &

sach casy based i the totah welght of e noonsns e be miyawrixes‘i For the purposss of the prosent
fovantion, tese podymars are terywd pG}}?KS),&{?};\i’iz sthaoryiates, Preforred sroaling compasitions eaveomprise

various polyimetiisorviates whivh differ Horm ore anciier by way ofexempls omolesular welghtor in
menomer sonstiution

Production of the {metitaeryiate bontos sadfor copolymmers Font the monomers doseribad above by the warives

-

prosesses of feeradical polymerization b koows per se. For sxample, the polyniers can be produced by budk
polvmerization, sohdtion polymerization, suspension polimerization or somdsion polymerization. Bulk

polvmeriation s doseribed Iewy ofsxaople i lmben Weyl, Volume B30, Baat 2088 pe P dlss
Useful tnfornatinn with regied 1o solution polympeization i Rand o page LIS stssg: tuthe same reforenos

-

Explanations of suspeasion pelymerization technelogy are hkewise fousd oo pages 1149 ot seg. of the sane

reforencs, while snmbsion padymerizadon fs desoribed and axplatocd onpage T80 o seq of the same reforence,
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Proforred moulding compasitiong san morstvar coniprive polylmethlacryiimides. Poly{methacrviinides have

sepied by Smala(h

s

iy which RY and R® are identical or difforent and ave hydrogen or @ methy! group, snd B iy hydesgen or s alipd
or syl motety having up o 30 carbon atonw,
Tt is preferabie that tndte of the soruvture (1) fornnmore than 30% by weight, particulioly preferahly more than

30% by weiht snd vory particulaely proforably move than 80% by weight, of the ;ai\v{meih‘}amﬁyiimisi&

Produgtion of polvimethiaceylinides is known por a0 and deseribad by way of oxs a!?“i{‘i B OB Batent VOT8 425
GH Patent P04 228, BF Patent T BIT 156 (= US Patert 3837 THE) o DE FatentE7 26 239 (UK Patent
4TI 6REy

Thess copobmerd San moreovsr comtain forther monomce uaity which derheely way of el Bovvesters of
seryiie or methaervlic ackl In preticoler with brwer alooheds baving fom 1 v 4 cavbon atoms, styvens, maleke

woid or By aniodeids, Hacomoacid ¢r e aohideids viovipyrradidons, viny! olifveide o i idene ehilotide, The

pmpmﬁms of the comonomers Which vaosot by eveiized wowhichare very ol e vyelizg b ntonded o be

5

10% hy weight, bassdion i;izr: wiiglt <sf the mommgs

s\-im‘.idiﬁg m;}}p{}sﬁti{ms that can bewsadare prefivably thosewhivhencompan g(si}-‘{N-:: sathy §sm’i~mu_‘, Hnvides

salymsthy mctizau% fates wxm&o andor PMMLEMMA spoivoers dre W&mh}a copivowrs of ?MM’; sl
3 ¥ a8

e

PRMA which are prodused hy fo some sxtent pyololinidizing the PMMAL (PMME producsed by pavtial
imidization of PMMA is usually pmc.med i3 msﬁ‘} & way that st wicst 81% of the PMMA nsef_i are Widized, The

PMMEPMMA copolymers, arg mmmemiaﬁy availabieosg with :‘E;;@ tade iﬁ‘s.iai‘k PLEXKELAS @ PLEXIMIL

frens Feonik Robm. &n axample of @ copolvmer (Mlexdimid BRG3 T has 33% of MM unlts, 34.4% of MMA uniia,

ey

26% of roethaseylic soid vofts snd 1.3% of anhgdetde uniis. The produsts see knows, as alse is thely production

{Hans K. Kricheldorf, Handbook of Polymer Synthesis, Baet A, Verlag Marcet Dekker I, Mo York - Bagle
Hongkong, ppe 223 et seg.; H. G, Bliss, Mudunwolekitle [Macromplooudes], Hithig and Wep! Varlag Bagle -

Heidelberg « Now York; US Patents 2 146209, 4 246 374},

The moukdt g ste;s;xsjgss}sitix'}ns SRt RMCrEnvEr conynise styrens-acrydonitrile polymers (SAN}, Pantioulwely prefered
styreneseryiosintle polymers can be abtalned by polymerization of nixiuees Gx}mp@&ﬂ{? af
o TO e 92% by weight of styrene

from § fo 3086 by weoight of asrylonderile and



¥

from (o 3% by weiphtof sther vompnomar, it eacl onse based onthe total weight of the monsnees i be

polvinerized.

Breseder by bnprove inpact resitance values, sitisage rabbor graitcopelyniens carbe admbnedwith the

mcdding saavpositives aind are composed of

Fonr 063 o % by welght, based oo the total welpdbtof the copolviose of & cor 6} vompasat ol an

arganosiivon polisner whose genersl Homul 5 RS RSO0 Bk, whaes

RS ot v o Trom 308 to 100 it o thom o S8 el wHere R s identica) or differsnt afleed o alkenyt

14

radicads having fom 1o & oavhay atoms, arvbradicals oy substituted bydraonrbon poleties,

from 10 B4 5% by weight, based on the totad weight of the copolymer, of s polvdistkylsiloxsae Ty b and
o S h 23% by weight based on the totsd weight of the ﬁs}gss}iym@r, of n shell oy compused of segsnile
polymiers, the core &) cotpriass Vingl groups peiar o the wialting process, and the shell o) Is tdtainable by See-
radicad polynsstaation of 8 mistee whish-comprises sotvlie ssters sad wethasryisios.

The moulding compogitions can morsaver vomprise serylats rabber modifiers, Acrylate rubber maliliay of this
typeare Koown perses Thise e sopolymins which have & corestell structire, whers the cors and the shell

somprise & Ngh propoctioneed e Gustiiacrvlates deseribed above,
Broforred sorglote vubber modificrs Bere have & souchue with o alieliaof different comitution,
Partioalarly preforred sorylate rabher modiBors bave v alia the following ststhe

R 1y o Polyoer having a proporviion of at feast ¥9% by weight of misthee] msthaorylate, used onthe
S x X o }J af ~

waight of the vore,

shli & Polymer having & proportion of o Teast RO by weight of butvl aceylste, based on the weight
of the frst slell
Shell 2 Polymer having & proportion of af least 9094 by weight of methy! methaorylate, based onthe

weight of the second shell,

By way of example, s preforred acrylate rubber mindifise conchave the Bllowing sttusturs

<&

Corey Uopslyoer composed of methypb wethamrylate (83850 by welgh), etfdbsoryiate (4% by welght) and
¥ 1§ R

allsd methaorylate {8.3% by welgh)

&1 Copolyner composed wibuty! acrylate B12% by waight), styrsns (V5% bywelghty and allv
methacrviate {1.3% by weeight)

8% Copolymer compased of metiyl wethacrylate (8635 Iy welght) and othyl sorylate (39 by weight)

The vatio of core fo shallis} bn thy aorylate vabber modiiers can vary widely. The vatlo by weight of swre to ¢hell

C88 s preforably Dn the vangs from 2080 1o R, with praforence from 30070 te T30 &e modillers with ang
shell, and the radio of core 1o shell ¥ 1o shell 2 CS1/AT i proforbly inthe vangs frony IS0 D to 402040,

partivudarty proferahly fom 206020 to 384030 B modifiers having two shells,
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The pavticte sz of the sorplate rubbermodifors b wusily in the vavge Howe S 1000 o, peeforchly Row 100

fo S0 whmeand *zk:ssiari‘y preforghly Sor 130 e d 8y, with no inkaton of any resuliant restrictive,

Peoduetion ofimpaot raodifr hay beew desortbodinter alin i BRAG TR 828,

BB ST IFL, B G SRR8S

AF BP-A0 8500 and BF-A § 883 828, The bepest modifiers dosoribed i the Bllowing publiontions: EP-4 G

FI2934, subhmitted on 311283 o the Bwopoan Fatent Offios, with Application Number 83113238383

EP-A G 8223581, subuitted on 36,0691 to the Burppoan Patent Ufflog, with Apphontion Nunsher 921 108108
EP 4 S38 196 AL subntitsd on 320792 4 the Baropeas Patent Gifice, with Applisution Namber S2M2813.4;
PR 0 405 048, subnatted on 19,0681 0 the Burnpoan Patent Oiftes, with Applioation Kianber S1308885 4,
aond EPAG SXT DIY, cobnunied on 1 LOS.BS tn the Edvopsin Paterd Uifice, with Application Nunber

51071033, and provsssss for px‘s}éucizims of these, ars nerporated Lite the proseed applicetion R porposse st

disclonueg, by way of eeference to the said pahd

Ageording 1o one partivnlar aepect ol B prevent vventiog, de sdditives desoribedabove can be wsed i
comblaxtion, Surpesingly, te comblasd use of the upant modifiers desoribed sbove van give e moukiings
srodused fram the moulding compositions excsliont bopaci-rasivianee performanss at oo fsnpsabre {ahow
I3°CE Mechnioadxod thermal propastios, such@ mosleloy of ehastislty or Viest soflsning pobet, sre tha

sefabred at s overy high devel I se sivenpt foeads to achiove stimilar notohedd tpaet resistanse performanes

spony leisperatice morely by tubve soryate rubber nindifier or silfcons rabber graft copolymers, the vesalt v g

<

selntively mrked redoction of S sald vhues,

Scourding B one particulnt aapect of the prosent oveatiog, the ratio by weight ol slivene rubbey graft

.

sopolies Koaorylate tubber inodiBer oxv he'in the range fom 110 o 104, prefershly Som 6 f4.

Partioular woelding compositiony ave compaged of

1} from 20 0 85% by weight of palv{metiorviates,

2% foom O o 150% by walght of shyneacryloniniie polvmers,

£33 from ¥ 8% by waight of sificnoe raliber praft copobmarg,

) fom Sda 603 Ine walght of sondate-roldes-based bupast roadifiers, bassdin cach oass anthe

wiight of coraponsats £ i 8,

and-of sonventional additives,

Thesorapositiony requiring pudyverization, the waulding compasitices (at pan be psed aseording o the
isantie and, snspecively, the msuldings chistmble hersfroncan mprsover comprise walldnows sddisives.
Among thesekd addiives st bder alleshalpconsfor ugents, relpaee agents, antistatic sgente, antlosidangs,
mouid-releass agonis, Hame ratasdants, ibricenty, colirsnt, How inprovers, fillers, loht stebilizers, plopants,

weatheelng vabilizers aod plastichesss.
The smount ysnd of the additives s sonventional Lo, up to 80% by waight, preforably up b 0% by wveight,

basad ny the cotive somposition. Hithe amoust §s greater than 8095 by welghy, based on the wotive compositian,

propertics of the plastics van be soverely Impaleed, an sxample belong the provessibilisy thereaf
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A

They waight-avsmgy moda e Mo of the hostos anlin copolyrases b e wad

Lo

& senording o the Fvestion mthe

plusticy noulding vompositiony oan vary widely, and Sie muder masy Bers {e wsusiiy adbited soas 1o be
appropriste so e tended application gud to B wode of provsssiing of G modding compasitlon. Bowevey, §

by gooerally Fone 30 000t T 000 QUG ghriel profbrabily from 30 6008 to 300 380 giowd and partioudely

poaferably fro 80 GD8 W SO0ODE ghmal, withow any intonded soxultant rostriction. Molar ety oan be

determinad by nesos of gl pormention shroroatography {GPCY apainst o PMMA si

The mothebie of chotivly-of preferred moudling compositions snd, rospestively, mouddbigs produced thersBom
is grouter than o squad to 1280 8Py, preforably greater thaw or equal to 1600 P, to 15O 307 {at T ndpiind

S

The Charpy hapast rovistanes of icalding composiitons coloured acsording to the avention and, respeetively,

o

monidings produced therefom oan morsever by groatee than oe equal ty 10 ke, preforaldy grester than of

sl fo 15 Wit 0 150 10

i in moreovey possibie o produce plastios with tensile sironpihs preater than or squal fo 33, preferably grestss

than or squal 108, to TN 33 485143 {at | mamdming,

Aogording to one particulay aspect of the prosent nvention, the moulding compusitiong deseribed showe can ke
advardageousty obtsined by usiog vontiouos ;.}{ﬁymsrizs‘ziims proenses, Provesses of (s vps have baea
described e ally in latdeopen speciBication DE 44 24 300 A1, The provessss desoribed i pubdication

R 44 34 300 AL submited on D9.07.1984 feabe Gevoan Patent Offive with Apphivstion Number P 44 24 3006
for producing Grermoplastic moulding sompositions ary ineoepoeaied s the present spplivation foy the
purposes of discloeure by referanes o Hasald poblication, Iu the wid procomss, the polvimses gre prodaced of
trsuted i extnader. The agecons Bonidoolour berg can be paassd bitp the extrader aftsy e removal of
sesidual monomery frorn the reaction misbiee. Surprisingdy, the process secording to the hovention avcondingly

3 i

pez‘m} {,i\léu?‘i“lﬁ Y §‘§€38i SRIRE JIMPBR- QY d ey }L{?\-i\\ FORBNRAY, without Juy

sgeivavent for ropemed melting
of the same. This welhiod van morcover give plestics monlding compostiong solared a gms‘éﬁz:z;‘xi;sriy oo st
since the production procsss and thesolouring provess cun take place withiitan extruder. The vetuned monoise
siregmms here comprise extrensely smsdf resichaen, sud proferably no residues, of colotanis, anda calouwr

changesver can thevafore ke plaee without conyplioated cleaniog procedares

Acsarding i aadhar gspost, the moulding compositions that can be woed can sdvintageousty be obtalaed by

neting sobition ;;ss>§yme>r§.zat§css;. processes. The exprossion "soloting polymerbution”™ vwell kKnowin 1o porsaus

A
o
7
o3
preecd
%
”~
o
oo
foos
i
s
o
%
%
e
o
2z
3

1, seud procenses of this fepe have bovn desgotbad o the prior st deserbbed dhove. Theagusous

Huyoid ool can by wided after the vemovid of sedvent residasy from the reaction mivhive here,
An agueows Bauld colowr i uged i colow B moulding corpasitions desoribed shove, &gquesus Hauid volowg
s means of colouring that comprise witter, The sald nieany of solouring can take the o of saliisg ot

dispersion, bt i by preferable thit agesons Houd coloies are provided by aguieons dispersions. The exprossion

“Hauid colowr” moeans that tecoiorgnt & fowable under standid conditions (390 and 1613 e, The
dynuie viseosity of proforved aqueous Bauid eolours s i the range Fom 0.3 by 2000 mPay, preferaldy Som 10

£ 1A00 miPas and very partionlaly preferably fram 100 to 800 Pas, mshsored o DIN EN ISO 2888 @ 28%¢



Lk

Brookfiaihd) The viseonity savreasdly boadfusted by way of the proportion o wat 3,38 appropriats the

particls stee of the eolovan ganticles.

The propartion of watsy In s antisoig Hyuid colowr I8 In the mange Bony 3 10 95% by weighy, prefesshl fy ivthe
¥ 3

i Do 2010 807 by weight nod partiodady proforahly 1 the range from 40 to S0% by wal

3.

Liguid sotours of Bis trpe bavs boov desribed inter alia in the publication LS 6,64%,3

subrotitted wothe US Patond Olce (LISPTOD) with Apphoation Namber 9543014 on (7.04 2000,

The satd Hyatd colours aaually conpeise at loast one solorant, dongaide waten, Ascording e DIN 85843,
cotorant i the genvrie tonn Ry any substance that provides colour. Armong the substanses tht provide entour #eg

ity alle solobie coloranis and norganic or wgnuic piasients. Thess colorants cun be used ndividually or do the

forn ol o mixture of two or wmcre thereall By wiy of sxatople, 11 particaianly possible to e mivhwes of
argualy e pigments with sohible organie solavants, Tk moreover passible to use nixtures which eomprise
wrorganie and organie colowr plgments. RS also possille (o e mistines which comprise soluble srganie
sodoranta i addition t the nonganic eolour pignests, Other advantageoas miktores gre those which conyprise
soluble colorants and fnorgaoie and peganic plamants, The eolorante described abovs sre described nter sla in

Kirk Otuer Bacyodopedia of Chemisal Techoodogy, Thisd Edivon, vol, 18, bo Ui 78 and In Ullmann's
& X Ry

AR

Encyelopedia of Tndustrial Chemistry, § RBadition on CURRURL

Amnang the profred organie coloue ploments are ey ol ey and dlaro voloranty, phthaleoyaniney, pesvlenes,
wghines, aod aothraguinenss

Exsmples of ergani soluble solorants see Inter alfle sathrapyrinddines, guinophthalons, porftooss or monneee
colorants, ¢, Thermoplastrot™ 434, Thermoplast Blaok X3¢, Macrotergetb™ G, Sundoplast® Red Goor
Selfvaperm® Red G

Proforred thorganis plgmenty ave inter afia 2ine chromaty, sadmiven sulphide, chrondam oxide, nltrarmacing

phovents andratad Saltes, sod alo Ba80, and TIG,, and siso sarban Blagk,

The smennt of colorant cun be feorn §.0% by weight 1o 80% by waight, pref

by weight aud very pastioutasly praforalily do the rongs from 10% by weight to 40% by weig%s;; Based on the towl

weight of the agunons Haaid selous

The ratie by weight of colompt to water can vary \'-s-'i{éai}-, bat exeassive progortions of colorants ean fead 1o
problams in the dispersion of the colomat within the plasties moulling somposition, snd i the vonstiet of the
procesy, e exarpe dbe o colowr deposits fa the valves, Excossively svoall propostions of colovarnds lead
extessive vohues b the supply Hine doto the plagtics moulling soraposition, and e selatively largs sonount of
water; which by way of exammphe onn by discharged from (he extradar by way of the vent site. The ratio by

welght of colorant fo water is genevaily in the vange Som 387 to 150, proforably Som Wt 1110 and very
panticuialy preforably o the e Bonn il e 18
As w Baovtion of scloraw, the agueous Hguid volour can corpeise one oy sore dispersing agents, sy termad

surfactants, Among the prefered disperafng ayents are Inter alia potyvinyipyeralidones, which by way of

example are ohlathabie ot BASE v Sokalan HPSO; polvaerviates having forsic pronps, and in partioud bere it
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x-possible ty uee alkall vend salts e farse

alvorvise; Hanosulphanates, whleh dn partiadarcan beused

the form of allall motad salis ar ol og st

ondensed aphihalonesdiphonates, and saphithaloesdiphonates

5
"

P

whinh can preferably be vsed by the fomofalkali netal salg

Polyacrylnivs having lonk groups ave podondey which comprice unity devived from {}z}ei:h}am}-kg sotd anddor

fom (e >”nzscs}=ia§e$. The tonic graups prosend i the polyaeryl

groaps of by gxing monowmaers having se aeid group, preforably (usthinenyll

dascribed above, snd reforence B therefore randedn the said disclosurs.

Awmpong the praforrad dispersing agenis ars by purticnlar nonionis surbetanty, e ethplone oxideipre

eoprdimers, preferably Sock copolymers, adviantageoush having from 810 40 ethylene wxibde and, respeatively,

&£

prapyhens onide wndis, and polyeoryiaies having hydrophilio groups, in pastisular polyailylene glveol groups,

The pobreoryiatas which Save hydeophific groupt and are suiiable sv dispersing agents compriss unite devived
e Oroethdreryiates, The sxprassion “hydrophilin gronp”™ means st the said group brings shat compatibility
with watar. Pavtivelar rosuting oy beomady here of nonionte groups which lead to hydrophilie properties. These
gromps derbe i pacticalar Bom momaners whith e witeranhihle or waten-dispersible. Among tese we in
preticutar monomers having noe of more Bydvory groups, particalaly hydroxvatiy! (nethiaorvisies, o avin

solysthvlene ghveol owps.

kS

Pardondarty preferred polvacrvites witich are sultable as dispersing ugents vomprise unlls devbved fram
sdyalitelene giveo! misnoimeth acrylaies,

Polvalivdene ghveol mone(esBiservlaies are monomsrvwhich have a polvaloiess ghveol modety fnaddition o
sinuthinorviate groug. The prodestion of the said monnmers ey bosan devoribad fnter alis n WO 2U08/024538,
PRONSDO046E; and WO

AL ISP T with Application Menbsr

sulpnitted on 8082008 o the Buropean Patont Offles with Applicetion Namber PUTE

1S

2005000930, subniited o 20.85 2004 1o the 1S Patea OFff

POTAISIO0L0TIRNE, sod reforense b masde to the sl pubBeations for the purposes of diaclosurg, and the
potyaibvione glysol montdmathinoryinies deseribid Soreln and processes for prodestion thersofars
enpotated into the proses application. Itis thevefors possible to obtaia polyalkyiens glveal
mona{methscrylates Tuving 2 hydrory group by reacting (meth)acrylie sold with spoxides, Polyatkyione glyso
monnmetlacrylaies can alse be obivined by transesterifying alky! (ethascrylutes with alkexypolyaikyions
glveols, i partioaie mathogypalyaikviene glysols,

The weight-wverage olar mass of the polyaliyiene glveol monolmathisorydate s prefovably o the range o

S50 to 26 000 ghmod, particulerly profiorably ndhe tange Bom 1008 & 10008 gimed, measured by OPFE
Amoug the preforred polyathylens ghveoly for producing the palyaliylons glvest monometiaerviates are dn

particalay poly-G-Ceullylons ghrool nomponnde Paly

Ceenthviong phveol cormpounds, whichsrealse

vaginusly wrmed poly-Us-Upalkylons oxddes or polylany L

atkylone) compounds, we sligoreric w
rasrsmotevulyy polvethers haviog o plosalivy, generally at loast 3, often at Teast 5, sod §o particalar at leasy 18,
and gensrslly nod vors than S0G, often not more than 400, e.g. froowy 10 10 300, and fopartioular fromt 10 (o 200,

repeat unity derbved fronn o Cpalhylone ghvonls The sald es};r:;;;:s}is;:ui;s s be Hinearor brinched,



vy lates can bededonted by weing the gonssd omda {(

"-,

s,
oo
’-o/

H 3

i which 8 gheeg the mustber of ropeat nnity and bs gepersdly 8 number in the rangs Sooy 3 e SO b pastisudir n the

s frowm & bed00) particidacly profenbly (o the range Bom 1 to 300 and very partouliehy profraldy I themngs

Fon 10 308, & e Cpllealvione seh do [l otharedivl 1.3 -propanedid, 1 3propmedivd, 12 boanedhvor 14

hatsnediyh B s hedropen o rosthet sod 10 i hvdrogen or aliod prefvably having from 1 o 10and b pastindar

f
3

fron 1 tod Qzarbs;is toamy, phonyl boned, seeh & Gkl preforably having frony 16 18 carbon siong, 8O

graups or PO, n pastionlar CpC ealln! aid pivtieulady praferably Colealind and pscifically methyl or sthyl

A partivolurly prefered Bsgas of (poly-UaCoalkvlons glveol) monoimsth morylates that can be used with

¢

garticuher praforencs Bbat ot Toast 3006 by woliht profombly ot least 0% by weight, dn particolar o st 0% by

seightand sg}e@iﬁcaﬁy all, of the ropeat witdts &0 o Bomata (1) derive Brorm sthyviens glyvoo! mad, respactivaly,

from sthidens oxide. Ascortingly, 1t s profurable that ot loagt S0% by welghy, in partimdar ¢ least 70% by weight,
vy partiondardy proforalily 8 loast S b welphl g speditinally all, of heunils A0 i Sl (e

CHAURA, Acconding ty snother oo Binsdisnbadiment m“ the present hrention at feast 3006 by weliht, peefeably
& P R X v

at least 0% by wolght dn partiealer o east 80% bovwelght and specificalty aff, ofthes 5 i the poby Ly

alkylone glveol somponest I used can dorive o progviens glyeol and, rospantively, propyisas oxids.

Amaong the praforded polvalivkans glvoal monsdmetueryistes we i purtivabe alkoxypolvathyisne glyeol
monodreth acryiates whish featiew an alloxy grovp sy modety R in above formelv 1) Pactivulie prefesnes b ghven

here o methoxypalvethlene giveol mono{meiisonyhaes; also tevnsed MPEG {mathasryhitsg

Surprisiog advardages san in partioudar be selieved by uslog polyasrybatex which are sultable e disperaing

agents and which have from 8.1 1o 90% hy waighi, particnlarly prefiralily Sooy | to 308 by welghtsad very
particudarly profoably from § 1o 30% by weight, of units whivh derive frons polyaikylene glveol

mons{nethiacrviaies, based oo the weight of the monomers wed for producing e polyservhutes,

Prefurved polvacrylates comprise, fn sddition oy the polyatkyiens

e monmetiiacryiate pidts desoritng
above, sompnomees which can be used to achivve other desivad properties, in partieatar Meb compatibility with
e polyimers possent i (e plestios moulding sompositions that veguive solouring, Acgow dingly, the suid
polvacrylates can sorapeise nnits devtved frorn styrene monomans Fow (methlacrylates or Bom other

SURODRHNITS,

The siid polvaseyiates can be prodused by nsing free-vadiond pelymesiration procoasses, wnd pastinudar Srendon

iy be made hers of solation polynerization seaetions, Bk polymenizution reactions of emilsion

polyrastiation reactions, These we desoribed fn Uillmann s Booyolopedia of Badoteis! Chomistry, Riath Bdition,
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Paolvacrviales having g

ne ghvcol g can

SE88 From Clba Speoialty Chowisals

i

BN

smethyisyreng Sothvlheut asrvlate

N

The dispersing sgent profecabli g pabys
Forne of an agusous solution with avtive ingrediont sondent of fiomn 1 1o S9% by wolght, prafis 1% §, fom 284

T S

BO% By et sod very preterably fom 8% by seight 1o 33 by welght

The s of dlsperting sgom, proferally of polvacrylste, cinvbe fam 1o S0 by

by waightto 308 by we

s partioniavie proferably frome 3 (o 30% by waigh

i anusouws Haudd solowrn

arnd

hemntio by weightn! water fodisporsing sgent can proforably be in Hhe range Hony 1881 1 U5, pantiondagly
& 3 888 2 3

proferably from 01 B 12 nod very partioadaely proBirably i the rangs from &l to 2L

The ratio by weight of colortnt o dispersing agent can proforabily be In the vange from 1000 o 1S, pacticularly

preferably Bow 101 o B antvery partivalacdy proforably b the songe Fom Sl 2L
The pedyacrslate deseribed shove, having lydrophitic groups, can be vsed av pH-lndependent disperaing agent

for pigment defloccnlation i agueons vonting systoms and pigment convenirals

2

& Hauld eolonr that can by myed anconding

sontponeds and subssquent dispension.,

Aceording to the present lnvention, an aqueous Howid colowr b added o s molten plastios somdding conpasitian,

The sxpression “molen plestios moulding composition” desigrates w rasubding composition prassat i

thermoplastic coad

N

nity, the temperature of the plestios mouiling sooposition fs suck as fo perpdt

thevmoplastle proccssing of the same. The precise fempeeatire Tere depends on s‘:ﬁ@ plastio uyed, In partioddar on

x

the natnre and the molscular weight of the polymers, The tesapevature of the molten plustios moulding
eomposition san prefevably be tn the range from 8050 10 330°C, with preforence from 160 1o B, with

& X%

particular profirency frem B0 K 8P

Axy sxtrader I used for conducting the process. The term Yextruder™ usustly deonles g conveying devics which
ases the fanotionsd principle of serew-comveying to sxivude solid fo Mgh-visonsity compositions from sa
gperture. Apparatases of s ype bave been knowsn for a loog thoe and ars desoribad by way of ovaople o

£

ris Ravwendeal: Polvmer Extraxion, Hanser Publishers, dMonich Vienos New Yook, 1986, ISBN 3446+
$H196-0, UISA BN 80204750027,

By way afe

aviple, shngle-sorew or teinesorew sxiraders onn be ssad, The personoskilisd i the set possesses the

sneral knowledge requived here for e selection and appropriude sdjsstment of suttalde extudss sorows, in

e

particalar the geometries thevea!, s @ finction of the appripriate process-techaniogy reguirements, o intake,

conveying, homoganidng, meling sad compression.
The barrel temperabives set o the foed seotive of the serew extruder ave prefersbly in the rangs Fom S g

BT, By way of example the soulding canposttions deseribed above san be Introduced ithe foom of pollets

i
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e the feed seetion. According o pos particoler axpect o the precerd invention, 1 & also possthie o add a

Feaction wixtwre which sonprises the polymers that regais

Thy sald reastion suxiums asually

comprise subsiantial proportions of pionomers andéor volvents, Dvwnstraany of the feed Sontion thers cun be

ahbes i sdach the muterial i rechied and homogenired, follvwad by a discharge ssetion (dish
Hig alee possible e devetaiilization st strnnspherio pressie, o with applicating of vacuuy, by e

vodatile sontent o G mell during or ulber he borsogenisstion 5, the extrnder van Bave ony o

seyenn T
ouass. M

o

more vent e, Chie of the devolatiization privesies Bere cup preforably tabe plses i the vegion offths
horpagentalng procest o afler the same,

An agueous Haid colowr 1 admixed with the plastivs monlding conposition aBler & vent zone, Tn the svent tha

the axtrnder bas 8 phurality of veot zones, the liguid soloer iy lntroduced atter the Tinal vout zone,

The Beaudd weteriog noceasary for iaducing the Gouid el e the plastios welt onn praferabiv tale plase by
way of @ eabve, O pacticular intorest e sotenyy which comprise an injpstion valve which prevente the el
from being Torewd baok into the colowrasupply line. By way of sxample. he valve can havea variabls snnube
gup which can beussd o rogolate the admisaion pressurs by the cotour-sipply Hoe The vrossure hors oxst be
matntained by wsing w pump provided tn the supply e, The valve oo nioreover have been designad fothe fonn

of 8 pressuve-retention valve, The design of the valve can preforabiy be stek av o mininize dond volwe. By

.

way of example, iy can by achieved by Hugh senling of the thy oF e valve against the insey wall afthe

sxivuaion arvel

Aosording to oo partivuke aspectof the prosent nvention, the solour-aipely Hoe can be desipned so s to b
saniabie fn prrtiondar i the reglon of the extreader, B order to provent premsiure svaparation of the watge prosend
1 the volowr compositicn. By way of exavapde, tis van be achloved by asdng known cooling elovasnig, g heat

sxehangors of Politer sloments,

The amount of aqusous Hguid eolowr added to the soulding cornpositing can be regulaied by way of the

3

conveying vaie of a fivst punay provided i the colowrsupply Hoe By way of examply, the said pump can have

gl

heon dosfgned 28 8 gogy puhy or piston diaplesgin taoygy The cobvew

§ rate of e pun can prafevably be
regudated by way of & wmassJow meter, whars the cwveving fate of the pump & vesd 1o ensure that the
mieasurad e i tie ntonded amonnt, A 2 function of the desizn of e pump, e conveying rate of the
sune tan by way s’i‘&xa&s};ﬁ be adiusted by way of therotation i av which tha pumg s operaled; The pressure
i the colour-sapphy Hoe cun by wsasurad by & prossize sensor and adiusied by regulath of the pamp o, 85 2

funetion of ebodiment, by varistion of the valve apertare, for sxample of the antular gap

Suvptising advadages 1s e rapulation of the arsount 6 squevus Hanld eolouy added 1o e movdding
sanrpositon can In particalar be avhioved by asing & coutes] oironit which niessares the mass Sowup- or

dowastroam of $ie Hest puinp. The mess fow can preforably be dsterrined with 8 Corinls mass-Row met

2.

frerespect of the preoisicn with witich the amonntol syesous Hauld colowr van e controled, » futhey
improvenmnt an be achivved by using a seeond pump, which frsduces the agueons Hpid solow to the regien

of spetion of the first pump. By way of evaople,  disphragm purop carcbe wsed G il ose, st gan

m
2
ooy
<
24
P
=
%
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prefurabdy be operated by way of comprassed wir. Batwenn the twe poampy, there van praferably be one ormaore

ftery provided, which retai e selonr pacticies, Partlioular sdeants using awdichable

Hllersy, which snsurs continuous eperation dulog o flter change

thossofithe :,ss;_r\'}iiez‘: w‘as?»\ s;:z\:_»:si-ciinsg; porapotition sl of e liguld colotr, fe preforaldy mush sy toominindie
varfations of the said mass Sewscitbs proforable that the deviation ofithe wass Sows fom e sversge viloee is

& srost 1%

partioniary o mest 3

3

Further igadd additives car be added dny way of sog or more forthey separate Honidhmotering systenw o the
moulding compasitions that regprive processing. I desired, solid sdiitives can be sdded fo either dissalosd or
suspinded form, or by way of an sdditional sofidemetering sppasstas, prefhrabdy located either fnthe put zome
of I one of the poney subsequast wihe input zone, There can b » sormwrnstoning sysiom atached Rdeeally fa
the aiditon o salid sddives,

Kesnding blocks can optionally and prefersbly be wed to homogenize the el Temperatire profiles set i the
melting and homogsnisation section ave pratorably in the range from T80 o 33070, particalarly preforatdly fowm
190 1o IHA°C, Yo the dischswge section, the tomporatures are prafhesbly b the rangs Trom 320 0 300°C. For the

sefting of the heuting zones of the sxtroder during conduct of the provess sesording to S nvention, R &

pasticularly prafiorable 1 use & tomperature profils that rises fom the opa wone {o thedis, The tonparaturs

peofile used hove varies ue o function of the polyreey weed,

The maxinwm bavee! omperabites inthe homogeatalng section of the extruder sre therefore from 228 6 285°%C

iy the case of polvmethyt methacryints, and foaw 2 ol theoase of polywstaorylingde, The

X

iernperatiees stated heve are based on bareel tomoperabirey and can be meanwred by mens of o thernometer, 8.8

FeTaNt Typ Loov ype d, or a BT 100 thermomets, o an IR tharmomieter,

The extoder san.comprise Suther Interials, border by wayr ol sxampde (o improve Bomogenization afles
LY E ' X X

troductinn of the squecas Hgmd coloar, bramals provided van Inter alis Do statie mixers or homogerdzati

& .
X!

3
o

Zon0y aligy

o,

he fead site, Moy, sxtended vones cause Ingressed acrap darbng colour chinges

b

According to one partictlar aspeet of the prosent eventioy, the extruder onn have, dovwnsiremn of the fed sie

by

for the ayusows Hguid colow, a nwlt filter which retains contarninmnte. Surprisingly, this type of melt filter has

the sffect of & statio mixer. The meshowidth of the ey fnsert oo by way of sxample be Bont 3 10 30 um,

preforalidy; for canuple, Tom 18 to 180 prw

it i possible 1o produce smouddings dlrsotby by the prooess aszce:riiis'}g e the fovendion by asing sopropriste diss,
2.8 fat dies, annula dies or profile dies. Thia mothod swn besed i prodies mouddings such as fiat fails,
shests, or profiles, o sther mouddings, Procosses known R the persons skilled I the avt ave waed w sonlihe

mouldingy sfter they Rave been discharged Soovhe axtroder fle I v preferadble  produce petlets, The patlets
prodoced cun be fribor processed in dovoeirsse aossablis to give njsction-nwalded fonw andexruted

products of various thicknass
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One pastlooudy preforred systom fov sondueting the provess acomding to Se lnvention s momsover sxplained iy

Fooo

ans
”

P

wove detal] o the hals of Goattwled Pimgre T

Without awy tended resultant resiviction, Figure 1 s a2 dlagrars of a profueed systenn sulinble fie pradustag

& - <

oy mouling composifons withagqueous Tgeid eotours,

ysism chown in Figure 1 B the oolouring of plstios moulding swwpositions comprises an extrader 1, intn

o

N
N

witich, by way of g feed site 3, & polymer somposition i ndvoduced, which comprises onumer rosiduss, Soma

continpausdy operated pelnmeriaation provess, The sdd monomer regidues ven beremoved o G sxtrader 1

by way of vent zones 2L 3u b and 3¢ i e prossst ombodiment; (e composition Toonted i the extrader &

develatilized at various prassurss, 3nd the vent zone 3u here oopersted inder vacuurs, After the vaxt zone 3g,

the extrader 1 has o feod e 4 for an agqueous Haudd ool To the pressut extnuder § theve is g fsther supply

How & provided, by way of whish by way of example fither additives van be Introduced into the moulding

y o

sompestiton, examples being stabilizars sodfor mould-releass ageris, The melt iy removed Som the sxinder
Bere By way of @ beated meli pipp 6, and is introduced by way of s sorsen changse (et shows) to o strand
axtrider foeh ghownd,

oS >

he foed site 4 i the exdruder bagve! heve has boen doxlpned in the forns of @ hole, with o sovew thread, fnthe

g

widerside, The injsetion valve 7 iy eonmestad to the sxtnder by 3 matad block mounted on the bares] by ugeofa
sorevw thrend, it such g vy that the dp of the vales Tovms o Susl voad with the frner walb o the baendd) Mvtering
eaivthras be schiovedwithout sy dead vohane,

«

the infection valve 7 bere compeisey s anantar gap, by way of which an wqusous Hnpid sodeur canche

mirodieed bitn the exivuder L The width of the snsudar gap van besdjusted B the prosent sevbodinent, The

injection valve T has bean sannectad 1o @ supply Hve 8, by way of which the agueons Houd volow i nroduosd
W the dngention valve 7. There ds o safbry vabve  provided bothe supply fine 8. The pressure of the soscis
hiopsid colour in the sepply Hae B §S§ srated here by way ofa fivs! purap 10 In the proseat systom, the smoust

s

of Tignid ool an be ooantrolind presisely by wigr of & rogniation systarn: The ragiiation 3

fern deteot g

N

mass How by way of & mass-Hlow swater 13 {which can bave beon fnatelled into the e § on the suction side of
the pump 10, or else, if the arvangement by sufficiendly prevare-tight, on the pressere side of the puasg 1), and
regulaies the rotation taie of the pump drive 11 in such 8wy o 1o maintain the preasvibed amound o he
metered. The mpteving pressiies on the prossure dide of the punip 10 s sooreaver detecied by 8 prossors seasor
13h, I the evewt of divistion fom panivular proscribad pressurey, the hgection vabve 7 s closed, or the votation

k3

rass of the pusp deive | Lis witerad The ad

GRS

ure ol the suction side of the pany 10 B morenver

7]
po
oA
g
~y
o,
<
=

detecied by & pressure sonsor 120, 1 disphays the pressore affer e § aits 19a woad respotively, 18k, e

> §s fony thon ¢ prosesibed value, the Hller st nsad has Becoms blocked. Sw ‘tcimw i the other fhenmit s

o
b2
foas
=
o
%
P

ssary, and the blocked filier unlt mst be replaosd o cleaned. The present systorn morscver has 8
sevend puang 14, which conveys the squenus Hauld codour from a feed contalner 18 inty the regdon of wustinn of

the fies pung 1
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The fesd conteings can Havean agitator, fnarder tosroid sedivsoniation. Wisalan possible tonme e feed

continees, opsraied altomately. The prosent systom hae the bvo swdichable Bler unity 162 and Shprovided by

the raydoss hetweer the seenad prsp 1 and the flew meter 14

Agcording to ou profeerid enbodiment of the procsss according to the vention, the aguesas auid colour i
ntrducsd tuder predsure lote the sxingder. The prossure sttivwhinh the aguesus Hauid colber i fodinio the
gxtruder can proforably by e vangs fotn @1 300 bay (Lo prossire), and covepartiosdasty preferabiv be

i the range Bom 3 o F0 bardguge 1 can very partiondiiely prebetably be v thergtge fom 10w 30

tar b shosstred by a rossure seisor pm&-‘sdﬁd i thie stipply Hae

£:Hy {;{R&}?t‘ [IQSsar 3 The ;??t}SS‘Li!‘{? SN DB

forthe ag“ml sotour befors e Bjection valve Tand aforthe et puspg

Processes of partivtlar nerest are those In whish the Siforence betwean e prossure provalilag o the sxirader
trothe vegion of the foad site for the liquid solour and the prossurs with which the lnpuid ook & introduced i i

the range fromt U0 o 100 bay, pasticalerly proforbly fn the rangs Trove 310 30 bae. The prosswrs n the sxralet

vthe vegion of the fead site can be mvaswod by s prossure sondor provided at the sald st

The prassure by the reglon of the fee

4 afte within the exivuder san by Wa of sxample Be by the rangs front

20C wbar w10 bay, proforably inthe vangs Trom 9.8 bav w0 3 bae {ebsolote)

The temperative of the poulding semposition at the Teed s i proforably in the vunge from 180t 33850,

partividanty proforsbly the range frem 330 10 28390, The tewmperatus here fs nned on the femperabae of the
extrider bavret aud can b ooasired by means ot s thenmomster, ¢ g FeCaNi fype Loor type J o a BT 10

thormometar oran IR hepsometer.

Surprisig sdvardnges san In partiouiar by aoldeved 0 that the vidues for the tonpeniirs sod prossie ot the feed

N

site sve such that the eguiibrium state of water b gascous The said values are based on the prossiee aad the

tempersiure within the sxtruder. The said messuee can i partiodar seldeve continuous aperation of the ¢

over a extrovsely long period:

Accoeding to fie wention, s oolourad }‘i‘:i}iﬁiﬁi}.g composithen praduced by using an aqueous Hald solaw
colowy & plastics reoulding composition, The mtio by weight of squsous Huyuid eolour to plasties woalding
chmposttion pan viey widely, The ratlo by w {:is;‘"zs of squacas Hod eolpar to plasties moulding composition can
oreforably He within the vasge Trom 15 100 10 G001 108, ;wimdas’i yoreferablhy from 20100 (0 001100, This
1o 1 baged an the weight of plasties moulding composition in the seglon of the feed site, and e said ratio can

ederived from the mass flows,
Withaut any intended readiant restrintion, examples wifl be used bekew to Hlustrate the present invention,

Example 1

\ &

I a gystem aveording to Figare 1, 2180 of g polymisr mixture which comprised 188 of PMMA polymer, snd sl
uprsacted reanomer, were introduead e s alngiessorow extouder over & period of 6 days. The Best thse vem
zones were gperated & stiospherie pressure, snd the fourt was operated at a prossurs of 200 mbsr {alsolate),

The monnners oltatned from the vent zones wem condensed aadised for producing polymethy! methasrylsie,
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gaed waw a Phoend

J30 DNR, PN AU miestion valve wl s Bellows, The prosera st

te foad sle withi the exivader was approsinaiely simaspheris prossurs, the femperature being showd 2807,

-

The sracunt of moolding composition fowing past the feod sl wis 788 krper o $33 g vev howe of susis

Hauid solowr wors furedocsd ot the Toed ¢ite, osiag o pressars of 30 har. The sgprenus Bapid colowr wied

rised & composition which comprised 30% by weigh f}i;tﬁi\dﬁ\*\figu ay dispresog sguat{obiatnably
semeraiafly from Ciba Spectalty Chemionts with trademurk BFRAY 4330, 39239 by weight of deicninnd

sender, 8.6%% by weight of angifoam febintoable cotruercially Hom BYR Additives.and sorimpenty with

paderosek Bvk® 0240 st ased on pelestiouaest, 3L78% by walght of Theemoplaswy oY 454 and 126%
by welght of Muorslonge ™ G sod G076 by welght of proseevative (Ebotes™ MY 15)

The srsngorosatshovwa in B

axeg Lrwvae need to contnd the lutraducion process, asing o Lewa FOMK | Hdgh-
presyure punap {pump 10) and an Abastee & B UTT disphoagn puigy opecated by conppressed wir {pup 181
The roesh widthe of the Tiler wan 50 g, Wika 181D pressors sonsory were ysed. The How rate o Bae § wag

deterrolnad by an Brdreset Hnnger Provogss RIF Cogtolls flow mstsn,

The systent wscapeble of problentdiee conthivons operation for & perfod of & digs, The volbured motiding

sompasttion exhibited eceliont volr deperddon, whichremainsd withds very bt solour spesifications,

Coleue was described by using the standard coloshaetrie systors (TN 3033, Part 3), with v and v soordinaiey,

and Hght drgssnmittones, sehng DRSO3, Patsdand 7 Ry dorerndrsion of the saidvalies,

Convantional speeifications for e soloneed moulding compasition provide X covrdingies in the range from

$.672200 G764, 1 Y cowdinnte by the rone Sont 83728 o 43383, aod tovapmisares iy his we wigefromy 352

SR R
PR G

Over the sutive proctuntion tins, about 1D spevimens were token ot constans intervala. The msxivwm wilue &

the X corrdingte was ahour BAT50, snd the mintivern value was abowt 08732, The mavinmumovalue forde Y

cotrdingte way shout D325, and the minhay vahue was about 3238, The manimun valoe for fransmitianos

was aliour 26.5%, and the mininuen vihis was about 75,654,

The valees desoribed idicate that ¥ was possibla not anly o schivvs comphiance with the specification but also
1 achieve compliance with o sobstantially tighter toleranve. Acoordingly, the prossnt provsss can somply with

gevy sirict eolowr tolermiees which conventional processes van ravely schisve,
Efjdrds mibanyag BrwardmssszdXosshendsdre
Naghedalnd igdaypontek

o Elidrds sainerett sdanyag fonnaedmusersl eibdiidadny vigaralo fohvéhony fostskekkel, shol cgy

viztariadmd fdyskony fostdket adunk epy megolvasaied minyag formdedmasszalior ey vagy bl plotdania

adndvrd (AR, Ja; 3b, 30y rendelbend sxivuderben (1) s sgeik pdatalaniio wdns utdn, shel @ milanysg

formandmassadi, arennyilion az exirudey 1hbh gdoilandto sdod tavtalma, a2 wtolsd gzt adna wiin

beveriit deseaa vizturtaimg folydhony fesssikel
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covingi eliinds, azzed Jelfotnerve, hugy & millmasg Rvmdsdmsesys polimatakrilator raimas

{gsnypor seadinti ehdnds, waned jollomagve, hogy o vintarislmt Rdpdkoay Bstdk 9.3

kS S0 husgaadealek ktpat monnviséed seineriiavapattartadne

0 eEj::& 5. sused felfenserve Bopy s victwahad Tolyskany &

o Bpdevpradtad aaddhb epvtke s

& Whnegsadealek kit wisnn Suzperadldorent furtabmag, & viatatahnd

3 e gndanisk 86 5

foatdk Sesutimegdee vonstkoriates

I

8 A elbey igsnypordak legnitbl epvike srerhntf eljards, sl Jellomerre, hogy » vistarialad Solydhony

il

taszerkdnt ladrafil vagy lonus ssopostokat farilmard poliskeilétor slkalmazask

sstekben dlaaps

2

A wifed igdayponiol fugu

&

ISl ogyike szevintl eljdegs, sogad jeliomegre, Bogy a viz disaporgils

Wrmicgaranyed 21 S 12 ki wriomiaybaesik,

7o Ax elfef gdnypouiok lepadibl sgvike seering! elifets, sozad foflomerve, bogy a vintariabmd folydkowy

festéket nyvonnne sleltveretiik bea megolvaszivit olianyag Romadndraaserdba.

8 Az clded lpdnypontok lepalibh sgyike seariny

Uinke, sooed folforapve, bogy s & wiomas, ameliyela

sizctatonlt fobvdkony Tosidker boveratiiik, & 6.1 $5 2060 bar ddimvomds) kany tartomdnyba sk

8. Az eloz8 intnvpontoX lopalabb egyike seorintl olifeds, esed fellomarve, hogy s kiibahedy ax extnuderban ()

a viztarsalmg Tolvdkany feaisk bovezeidednek tomdnydban urallodd nyomse &5 axmnvomds Riedg, ameiydd

@ vigtarthion folvsliony Reaidhat bavai

Gk i ds 100 by RGN romdnyhe ik

1 Az ol ipduypontok legadsbh ppyvibe seevindl o8y, atal oflomerve, Bogy & Rundrdiassze
hiftmdradiiote a betdplSite! belyon () 1 180 & 330 °0 k280 snominyhe ik

N

£, A oted igdnvpontol legadabh agyvibe seerinti olideds, syl joflesonve, hogy himdrdilet & awmponi8s g

b

botdphiisd holyven {4y obvan Sridkelhet rendelleall, sowlvekdl 8 viz egenmsidy! dHapothan ghanenik

N

2 Arelhed igtnyponiod Tegaldbd apvils sxerintt olidnds, axged Jeflesrezvs, Sopy 8 viviantaimd folvdkony foatdk

7

Wmegardiyn g forndedmassaibos képost sz LG D000 B 0 kdedttt favtomdnyhe ik

3 Asly

wavponiak legalibd agyiloe snecll elidrds, auged Jelfvpeve, bogy & Homdadowsadt Rlyansios

palimeriainbis k‘i}dic srdvn ey sxituderben SRR o & dolgozsak il
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