;edeyttuTv@w y6@Tyak Q20 Sept enber 2002 THERMOPLASTI C RESI N COVPOSI TI ON
TECHNI CAL FI ELD The present invention is directed to a thernoplastic resin
conposition, nore particularly to a thernoplastic resin2@éW96§ﬂﬁrgﬂp%fuu

i nparts the appearance of natural stone to articles nolded therefrom
BACKGROUND Shaped thernoplastic resin articles having an appearance t hat
closely 5 resenbles that of a natural material, such as st one,
are desirable, in that the natural appearance tends to chﬂ%ﬂ@ﬁﬂﬂﬂwﬂm*alue.
An appearance that resenbles granite is particularly desirable ous
attenpts to nmake shaped thernoplastic resin articles that reSéife stone
have typically involved the addition of appearance nodifyi Ll ves
and have suffered from drawbacks such as the lack of a conB@mﬂm“@mﬂmmw
resenbl ance to stone, difficulty in processing and the pre bl e
"flow lines" and "weld lines", caused by alignnment of additive3®8icles
during nol ding. The conposition of the present invention inparts an
aesthetically 15 pleasi ng appearance that strongly resenbl es natural stone
to articles nolded therefrom w thout suffering the drawback of being
difficult to process and without a tendency to formflow lines or weld
lines. SUMMARY OF THE | NVENTI ON The present invention is directed to a

t her nopl astic resin conposjty | ; 5 5 Sept enber 2002
(a) a thernoplastic resinﬁhg R?%éeésfBg%§§®ﬁﬁjgbﬂ38§pg wei ght (" pbw")
of appear anceTBOMNICAD FREKDt i ves di spersed in the resin, said additives

conprising: (i) at_least 0.05 pbw of netallic particles having an average 5
particle size of fTFaerpresentingeoton is divected 3 aithermeplastic resimeompdditign,at

| east 0.05 pbw of fibers,havi an average. di ameter. of, from about 0.1 to

about 10 mm aPTS REERRAISHY oy Fikrmarless TR CoBAPOB AT At MPRIAREE: 1. 10,

and (ii1) at hegskaelt daRttap5toRens AiclBaildIat e thdaioR0 an average particle
BACKGROUND

Shaped thermoplastic resin articles having an appearance that closely

resembles that of a natural material, such as for example, stone, are desirable,

(8]

in that the natural appearance tends to connote high value. Anappearance
that resembles granite is particularly desirable.
Previous attempts to make shaped thermoplastic resin articles that
resemble stone have typically involved the addition of appearance modifying
10 additives and have suffered from drawbacks such as the lack of a convincing
resemblance to stone, difficulty in processing and the presence of visible
“flow lines” and “weld lines”, caused by alignment of additive particles
during molding.
The composition of the present invention imparts an aesthetically
15  pleasing appearance that strongly resembles natural stone to articles molded
therefrom, without suffering the drawback of being difficult to process and
without a tendency to form flow lines or weld lines.
SUMMARY OF THE INVENTION
The present invention is directed to a thermoplastic resin composition

that comprises:



10 size of fromabout 0.1 to about 5 nm wherein the additives are present
in relative anobunts sel ected 'so that the nolding conpound inparts the
appearance of natural stone to articles nolded therefrom The present
invention is also directed to a nethod fof nolding a ther Eilaast'caioi) in
article having the appearance of natural “tone, conprisi ngg BIETRGer,

thernopl astic resin with a colorant and at | east 0.05 parts by wei ght of

m neral particl es(@avi atheamoplasticagsinpard i cl e si ze of fromabout 0.1 to
aboutSmﬂtofor as t i alay WL XA n to
the m xture at gﬂgt Oﬂgggaéat?o{ll g 3loypg}v\-/icgsln'B éégﬁ{;( ﬁbglfef Oﬁaa 9%%5@?% a@gggﬂg

di anet er of from about adlhﬁvdscdlsmm@d 111themasin,iSﬂidteeidiii\asndomprlangr age aspect
ratio of from about 1:2.to t i ght
of netallic particles ﬁ?aw ngtbgéné%%\%)e(isg g{lﬁé’?t‘}’%@ﬂﬁ %Ee}dg? q?‘rg%rtdgout .05 to
about 5 mdllineters and conpamalersgzetdférqmabmot% tambeuttSemillimptescl et o
non- homogeneously di spapse hifeadioRSY SoaBE BB Aol AAekfph Barhdled Qe xt ur e
so that articles nolde from A& “conbosition exhibit The appearance o
natural stone. DETAI LED DES@RTHON @doul g miENPnGNerRge [agpegt patiof eff frem

enbodi ment, the conposition t Jijavention conprises from about
70 to about 99 pbw, nore pre?%urta%op%rsgﬁg%od&%{ 80 to about 98 pbw and still
nore preferably from aféht obleass Oé%dfthfw ofgmpistpl particlas haying apsyerase patielssi n
and fromgagbout 2 to about 3QizpBMroARIBuPH. ¢h& a8 nfnglom about 2 to about 20
pbw and still nore preferably from2 to 10 pbw, of the appearance d|fy| ng
30 additivesW Pwnhth%@@lwe@rﬁr? PsFseRicity r@d@taﬁb%smtnwseleqtﬁ@ S%ﬁ@;&db? fRQJAing

conprises fregmpigd a&sﬂféa@péwano%fabwralmewaﬁmgahhd/edftha@fraﬂput 0.2 to

about 10 pbw and |II nor.e pr.efer fro abou t o abou W, . of
the netallic partﬁ?? agesentr%Yﬁn&%eﬁfﬁ@P “?‘366 %‘985%‘ {3’\5@“‘29

I r Ombab;)Ut Oredirt Chrﬁ&l@U'haJng o133 %@Qeeﬁ'ﬁﬂdd off0 hﬁuﬁﬁ) Rogé erca&bﬁsﬁlgom@ilaguta 0.5
O abou

th I f b 0.
b rror 85 of BRERaBRH FIR Widion Sejsramie 30525t GOSHREE b eigh Ao b
anddSL i1l nnpaupreefhevlaglayi dveige panitle gféof Grobahdut 8. lphvmboaf 5toe thifben 2. ?s
use ere|n aver age" ans C av asti C
Rosin The t hattipHELy hefhERAt wif e e AN BrbE iR e AU RRER ' 2
i nventi on cobprwaiglst ofhe ﬁherrtmvmgoﬁn talverapo pliasdterc of émnnsabomr@;ﬂ etadiopt 10
COmpr L SI 10 OB RicidPfia 3h FEATE LR ARG 851 PALKRNEIY LA, Bhier

resins, vinylarona resi
resins, P@ly&adSdemrisels M@lghp@lfyaeia]élcaswmles baving anmylemallja@mée rsezsl crfsfrom

PoLy| i de * eahdli o, o/ EbUes kTSl b Sofifhitd MShidRA itk L SHIORAR! 1 ©
resi ns, such far ar ona Mer resi
Pol vphenvl engorhpapgengoisly dl@?Sﬁﬁ dhe é‘lbclésandsmetpkblcmm@es metsbrenglxttprelsyath@tde
I
resins, po Vgngcf‘ers%m@&l fr%‘ﬁ Ef) s}igdﬁf ngﬁﬁt th€ap n%b%fan@%f’ha({hﬁﬁsﬁ)ﬁé' ns,

pol yet herl m resins _an astic resins sui tabl e for

use as the tﬁ@rrﬂfdbﬁ&P%CR&%TW}é&FpBHEﬁNV@‘NTIW conposition of the present

inventiopgare eacly ka{‘OIW@fe;redC&'ﬁBQ&iﬁﬁﬁths%oﬂl Sﬁﬁbﬁltbioﬂhe rORAt tinféntRMd use
as nol di ng conpounds are al so known. preferred enhodi t he

t her nopl ast i EOTRETe fEBpphqaus 49 t%a?%ﬁérpb%morr? e@ﬁrﬁ@mﬂ gaqyt 80 rt‘éég‘?ilt %Bhe
rubber nodi f pp& d&lﬂ%lefb’S}Bﬂeferitﬂﬁ iffon® Bbd ik 0PtoeitRit o8 p@Wb@@ltlﬁB?ﬂferrﬁWticS es a
di sconti nuous el g@i}?rnerl C ﬁ phase(g gg}ersed | ab tinyous_ ri

t her nopl ast i E€Sph rofghost 7 192bpuk pBIES BrFiespbly é"‘?l%f"df 1R 1%sti ¢
phase is chegbwahﬂcy s@il ahbrdpicerible fb@S2 aberld ebphagethe (Mpeithasd avdifythgPhase
Sui t abl €, @'B gél Is far use as the el astoneric phase are polyners those 25

havi ng a W&nsition tenperature (Tg) of |less than yr equal to 25C,
nor e In a more highly preferred embodiment, the composition comprises from

about 0.1 to about 20 pbw, more preferably from about 0.2 to about 10 pbw and still
more preferably from about 0.5 to about 8 pbw, of the metallic particles, from about
0.1 to about 20 pbw, more preferably from about 0.2 to about 10 pbw and still more

35 preferably from about 0.5 to about 6 pbw, of the mineral particles and from about 0.1
to about 10 pbw, more preferably from



preferably |ess than or equal to 0 C, and even nore preferably |less than or
equal to -30C. As referred to hefein, the Tg of a polyner is the T vaI ue
of 20 Septenber 2002 -4 pol ymer as neasured by differ dtSeptemben?
calorinetry (heating rate 20 C/mnute, with the Tg val ue being determ ned
at the inflection point). In a preferred enbodi nent, the el astoner phase
conprises a polyner having first repeating units derived fromone or nore
monoet hyl enical | y 5 unsaturated nononmers se ected from conjugated di ene
nononers, non conjugated di ene nononers and (C -Cl12) al kyl (nmeth)acrylate
nononers and, optionally, having second repeating units derived fromone or
nor e nonoet hyI eni cally unsaturated nononers selected fromvinyl aromatic
nononers and AbawveR.ByP akputb Ppwiardhstill maze preferable frasn ehent0.5 tmalmnit3abl e
conj ugat ed di ene nF&s include, e.g., 1,3-butadiene, isoprene,

1, 3- hept adi en& W) % e £ pent adi ene, 2, 3-di net hvl but adi ene,

2et hyl -1, 3- pent adi epa,skdhdiemathietem %ve\‘k%eh‘i‘fﬂé’dﬁsQHEanﬁhﬁ%@ﬁ@? @di ene,

br onobut adi ene and’ di br onobut adi ene as well as m xtures of conj ugat ed di ene
nononmers. In a'hgrrabgfasedksimdl ment, the conjugated di ene nmononmer 15 is

1, 3- but adi ene. SUI non-.conj u at ed di ene orrers i.nclu
et hyl i dene nor bor n EWIEQEIP%#MW“% F@“BPS‘BHBH?FthQﬂtnene
As used hegei g, Jﬁgx%ntcgansngeg nggb)r% fa§t1c f@ﬁ'ﬁsF?efgﬁ%gpund havi ng

from2 to 8 carbon atons” per nol ecu e an ng a singte site of ethvlenic
20 unsat ur at i compeisirigpbre ut mor&of an:hhmc(@rb@ﬁ)telreimm pwypﬂimyteriemtherde

e.g., ethylene, ,proprﬁré]e 1- but ene &entene %,ene d herein, the
term " (d - O ~E9g8 Vi ﬁgmﬂgﬁaﬁfgﬂv FFCE TStk St TERIC SR e e B oup

having from 1.t 11}\{]{%
et hyl, n-but y Rrsaé%dgg'%%}ﬁ? Ija(ﬁgut y‘Pﬁ{ldgEér%%y?a “3%‘?3%531“ %’gv H% exyl,
hept yl, octyl pol}@ﬂydnmd@@sdsmswmmbbemmmdrmommmh&sxhsrsm:lm@i doy

" (et h) acréll ate nmononers" refers collectively to acrv] ate nononers and
met hacr vi ¥ e mm yinydgromphie gratt cepolymek yésintek ¢y Renyigne ethghinsinss

acrylate, i soRERoresiir i fiTer PRATH Ayt resfle BOVBSRMALR Rl o

2002 -5 hexyl Eagrsulfah@}es’iﬂﬂ poyiidé Eémrﬁlﬁ)alayelm&rlmdﬁ&ermlamﬁ&u@b&l ogs such
as, e.g., yI'. met hacryl ate, ethyl acryl ate, propyl rrett hacr vl at e,

i s?hpr oplyl t rre{"r%’éfiﬁﬁll thermanlastic f#é*ﬂﬁﬁlﬂt 3hlg ‘éfu#%ééﬁ‘ reermeplastia resingecy | e
nmet hacryl at e. i rene an
substituted sf ghggﬁ af:’/t:h%%!o gg{)@%négrtgpgﬁ){@ﬁﬂ &E’%F"e 5 roxofl'%%or hal o

substituerd gf&uPoahHQMe tpRepdration, qmpemerslaml, userxslmduﬁ@ c@mgounds Net hyl
styrene, p-nethyl styrene, vinyl toluene, vinyl xylene, trinethyl styrene,
butyl st yrenearec?#‘bkagm ene, dichlorostyrene, bronbpstyrene)

b oyt ene: ) R pHARR AU R b e
~n~el | as m xiubtes mcidiﬁeﬂuheﬁh@pﬂaw&reﬁﬁndﬁ’l’e!mbber modlhed thermoplastic
resin of the preferred embodiment comprises a discontinuous elastomeric
20 phase dispersed in a continuous rigid thermoplastic phase, wherein at least a
portion of the rigid thermoplastic phase is chemically grafted to the
elastomeric phase.
(a) Elastomeric Phase
Suitable materials for use as the elastomeric phase are polymers those
25 having a glass transition temperature (Tj) of less than or equal to 25°C, more
preferably less than or equal to 0 °C, and even more preferably less than or

equal to -30°C. As referred to herein, the Tg of a polvmer is the Tg value of



As used herein, the term"nonoethylenically unsaturated nitrite nononer"
means an acyclic conmpound that includes a single nitrite group _and a single
site of ethytenic unsaturation per nolecul e and incl udeg0 P&n}beﬁ“@ooz
acrytonitrile, nmethacrylonitrile, a- chloro acrylonitrile. The el astoneric
phase may, optionally, include a m nor amount, e.g., up to about 5 percent
by weight ("W% ), of repeating units derived froma pol yethylenicaily
unsat urated "crosslinking" nononer, e. g., butvlene diacrylate, divinyl
benzene, butene diol dinethacrvtate) trinethvl ol propane 20
tri(nmeth)acrylate. As used herein, the term "polyethvlenicatly unsaturated"
means having two or nore sites of ethylenic unsaturation per nolecule. The
el ast ormeri ¢ ppelyanersas measured yadifferentiai bmmingrbaddi'irrmtt_\s(h&hﬁhﬁimtetzme

el astoneric phase has repeating units derived from al kyl (meth)acrvlate
NDNONEr S, inc&?&@néltﬁ"ri‘ﬁ ﬂé‘?rtgﬁﬁr“eé?‘-‘gﬂggﬂﬁﬁwe‘{%ﬁh% eKIQBRAIAY: uni ts 25
derived froma pol ' N i nki.ng' no A

Sui table graftli nklyr%%n%%gllﬁg?és&%’(%&c{ﬂ%%y{bgtggace;tonrg%géééréseQﬁg\(}%ﬁsésa ROW Frsite
of ethyl eni c havingifiiet réprating fundtsidesived fidnt oelBriméret hohbéthy nidallls

monoet hvl eni cal | y unsat urated nononers from which the respective Substrate
or super st% at BnfAfugated raenemersselastadfaom qanjugated dignermenomers, opati on 20

Sept enber 2002 - i t.h,. tive r |\t i tantiall

different fr ogrﬁ%]g%#egfdlgﬂée%lﬁg'ﬁkﬁrﬁ}#gzléy\sllzé ah{ﬁg?‘ﬁraa?éejr&%%%‘)rmg rom
whi ch the el agidrptichallyaheving sdedrid/Rsheatng its [deeivel FEdmDnkdrikaet s during
synthesis of the el astoneric phase and the second site is avail able for

| at er reacti omonegthylemically unsaturated monomnersiseleciedrfsomevigyl araomativg

synthesis of the rigid therno tic,phase. Suitabl.e graftlinking nononers
i ncl ude, e. g.?‘OEPFiﬁqs ﬁﬂgﬁﬂﬁ??ﬁgl’ ,mcapglulnﬁnﬁﬁ'iegaﬂlg,‘le TS cyanurate. In

a preferrgd enbodi s@pdble (BRjughR ABRE orPRASS iR ie}ﬁ?l,ﬁf&@&cﬁgnéo 100 wt %
repeating units derived fromone or nore conjugated ene 10 nononers and

from O to 40 wsepsaneptdthapjadiene smetivyi-13epéntadienac?, 3dimethe’lbutadiees 2sel ect ed
fromvinyl ar | G NONoner s nopoet hvl eni cal | nsaturated nitrite
nononers, s uc?afggé Jl%ép rtadigng, ﬁ?‘i‘lﬁ&%ﬁ{\%{}y éﬁ%ﬂ@@pﬁ%ﬁ@?ﬂ& utad?ene,

acryl oni tril epdyuislit8ARre @Al BRI mObutddiins’31Fel P44 ﬁ@tﬁ?&-@%ﬂﬁmdi l'e

copolymer. 15 In an alternative preferred enbodi nent, the el astoneric phase

conpri ses repdiene mpnorness. de ripreferfedeembodinuentntheeofjdiga@ Y mnk phomamet at e
nononers..n a e hi.,ghly preferred enbodi nent, the rubbery polyneric
substr at elscorfﬁtlfrgsz%‘étagﬂ%}ﬁﬂo to 95 wt % repeating units derived fromone or

s Sh sl B P8 SRR AL e S AR e 20,
norbornene, dicvclopentadiene, hexadiene or phenyl norbornene. As used '
herein, the term "(C»-Cg)olefin monomers" means a compound having from 2
to 8 carbon atomns per molecule and having a single site of ethylenic

20  unsaturation per molecule. Suitable (C7-Cg)olefin monomers include, e.g.,
ethylene, propene, 1-butene, 1-pentene, heptene.

As used herein, the term "(C;-C12)alkyl" means a straight or branched
alkyl substituent group having from 1 to 12 carbon atoms per group and
includes, e.g., methyl, ethyl, n-butyl, sec-butyl, t-butyl, n-propyl, iso-propyl,

25 pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl and dodecyl], and the
terminology "(meth)acrylate monomers" refers collectively to acrvlate
monomers and methacrviate monomers. Suitable (C1-C12)alkyl
(meth)acrylate monomers include (C1-Cy2)alkyl acrviate monomers, e.g.,

ethyl acrylate, butyl acrylate, iso-pentyl acrvlate, n-hexyl acrylate, 2-ethy!



In a preferred enbodi ment, the el astoneric phase is nade b~ aqueous
emul si on polynerization in the presence of a free radical initiator, e.g

an azonitrile initiator, an organic peroxide initiator, 28 Sepiember 0@
initiator or a redox initiator system and, optionally, in the presence of
a chairs transfer 25 agent, e.g., an alkyl nercaptan and coagul ated to form
particles of elastoneric phase material. In a preferred enbodi nent, the
enul si on pol ynerized particles of elastomeric phase material have a wei ght
average particle size of fromabout 50 to a¥out 800 nm nore preferably, of
from about 100 to about 500 nm as neasured by light transm ssion. The size
of emul sion pol yneri zed 20 Septenber 2002 el astoneric particles may
optional |y be Hergl #9Rkde, iindnibelrqTh a@] »)8lkyt htsthady tashA0Rs aidhods, 8, t he
enmul si on polyneri zed particles, accordinigéo known techniques. (b) Rigid

Ther nopl ast i ¢ Teefhybiretiaesylateiethyt maethapryiate; prapyd methacryiate dsppropd one or
nore t hernopl ast,ic I rs,and exhi bits a, Tqg.,0f greater .th 25C,
preferably gr éﬁ?tgﬁcﬁ%’rﬁ‘m’&w %fag%&feﬁﬁmgmrﬁﬁ?eedﬁfyéf’égtgﬁwgé?'eat er
than or equal to 1@9ﬁabierbiﬁ¥p&%iﬁe&fc§ﬂoﬁ&‘9{é$ #Rldde, b1E stvr@he ahf§er nopl astic
phase conprises a 10 polyner or a mxture of two or nore polyners each

havi ng r ep®at isnistitutedsstyeenies davingomooenore alkyd, alborgienadmalbot kalof r om t he
| ; roup consistipg. of (C-C12)al kél gmet h)acryl at e r’ioﬁgoners, vinyl aromatic
nononers and 8 YT Sraup-attarhgd 4o the axdiat Hipgdpclygngre s, «-mgthyb) e

(C~-C12) al kvl ?aﬁ{_ t | : |.C
nonoet hvl eni céﬂ%‘t‘é} ur‘13)salt Sﬁ%ﬁgqﬁ:ﬁ?gﬁl?@okgﬂg? areétrtﬂﬂggg?éé?é’&gpgﬂdabove
in the descri ptyrene ahidrbstyeérs didhioiostyrens crofrosty rang hd-ftvdredyetyrenke,

enbodi nment , r%ﬁ@t{\?ﬁer rmplé?é%gy ?‘g‘%e, cog:éroi g%e'o eog{at,rgoégg vhisgg/tlmar omatic
pol ynmers. Sui XAtyrpne fiake ICe#g s &5
repeati ngq4ni Lved,. L0yl , ' : In a
br of or r od b ik ¢ HoVERp REIeRE, Ry Failoicel - HEL W HBECRRYRYL | 1)
aromati ¢ pol yaesmhay iriaghomdrst repeating units derived fromone or nore

vinyl aromatic nononers and havi ng sclacond repeating units derived from one
or nore nonoet hvl efisased heggisathgrtexra manoethydenigalbnansaturated pitrile gi d

r mre mon .' e ,
pol ymori zat | R PP AR PRCLRRpRnd B BLACETSANe fiedle w05,

combi nati ons hhédaadigle sheoeethylerdt uheftatratiorpper molecofe dritbinchgied, e.g.,
t hernopl astic phase 1s chemcally bonded, i.e., "grafted" to the
el ast oner 12 pRewylonitrile, methacsylonitrife, gn shiose acwdonifriles present in the

The elastomeric phase may, optionally, include a minor amount, e.g.,
up to about 5 percent by weight (“wt%"), of repeating units derived from a
polyethylenically unsaturated “crosslinking” monomer, e.g., butviene
diacrylate, divinyl benzene, butene diol dimethacrylate, trimethylolpropane

20  tri(meth)acrylate. As used herein, the term “ polyethylenically unsaturated”
means having two or more sites of ethylenic unsaturation per molecule.

The elastomeric phase may, particularly in those embodiments wherein
the elastomeric phase has repeating units derived from alkyl (meth)acrylate
monomers, include a minor amount, e.g., up to 5 wt% of repeating units

25 derived from a polyethylenically unsaturated “graftlinking” monomer.
Suitable graftlinking monomers include those monomers having a first site of
ethylenic unsaturation with a reactivity similar to that of the
monoethylenically unsaturated monomers from which the respective

substrate or superstrate is derived and a second site of ethylenic unsaturation



20 Septenber 2002 _g_ el astoneric phase. The unsaturated sites in the

el astomeric phase are provided, e. g., by residual unsaturated sites in
repeating units derived froma conj ugat ed diene or by r@9iS¢ptembgnd@iir at ed
sites in repeating units derived froma graftlinking nononer. 5 1In a
preferred enbodi nent, at |east a portion of the rigid thernoplastic phase
is made by an aqueous enul si on or aqueous suspension pol ynerization
reaction in the presence of elastoneric phase and a pol ynmeri zation
initiator system e.g., a thermal or redox ifitiator system In an
alternative preferred enbodi nent, at |east a portion of the 10

t hernopl asti c phase is nade by a mass polvnerization process, wherein
particles of twihrearadatives re‘atunityxhhaﬁsshbstahﬁalipdﬁfdrmqfhamathiasdmebe f or med
IS dlssolvedlnamxiure t he nongners fromwhich the rjg

t her mopl ast i ¢ HRRSEHWenigal “Pﬁﬁtﬂfﬂe TRCRPRICTSROmaYRicRthe ﬁ‘?s?ﬁf&%féﬁ@aﬁﬁe
h |
e P M e e B S ARl 2,

preferably frondthedeond sitd xsl\ﬁ%llafbléfdrtlateu li'@dcnbﬁidxﬁieﬁﬁ[ﬂ’é@ﬂt féaefiblr Vi nyl
aromatic rmnorrer 8referab|y styrene or a-net 3/ styrene and from70 wo to
40 Wt o , qonciidensleg.{ daring synktwsisof she rigidshsrmoplastic phase. Uitableler i ved

froman et hyI eni unsaturated.ni;trite ref
acrylonitrile. gTa&%H@l RIS dcliele, s tﬁ@?r}ﬁgﬁ'&’@ tee 1a§¥ W‘ﬁeﬁ‘t‘? ‘he rigid
t her nopl astic @i&ﬂ?ﬁcf’d’tﬂ:rbféﬁ el astoneri c phase varies WI th the relative

anount and conposition of the el astoneric phase. In preferred enbodi nent,
from10 to 90 w % Ipraepmf%me@ etnhmhmnt,cthselamomemophatsheommms #om 60 to

th | ast I dto th | ast. h df
1010 50 ko WOSF B aipS e B 64 hRFa ol ST sy PRl dBRE act | phase
remai ns " fipee " mohofhers BN PR DItE A0 WiE rép&tﬁtgt&mswi\@at&&mw brd he

rubber nodified thernoplastic resin may be forned: (i) solely by
pol ymer i zat i ormonomiessisedeated fromh &imylegematsic mompreensaadireongdtb2lengcallyt t he

| ast h di t tel | d
i gt her opABARGaHS GEfRmPHomars. Guih et op ST Ry ORIt e beon
pol ymeri zed i v N@vRIESAELRtMichE Bofdl ?ﬁt&r&‘u &yﬁhmtacﬁaﬁaaexfyimﬁueol ynmers

of the elastomeric” phase and of the rfgid 5 thernoplastic resin phase of
t he rubber nodopplumeher nopl astic resin may, provi ded that the Tg

limtati f th t h fi 1, | ud t
10 w56 of Bhi rd 1 elBan HFTIRRYS PR PTSA TR thf Bhspliedebase 11 1P 1°
copol yner i zabl &{BHQatE eaw{gﬂuﬁﬁs dérified ffé?ﬂi‘@ﬁ& Bi/hﬁi?é 5@1 bio)’d’lﬁﬁté&

carboxylic acids 'such as, e ., acrylic acid, nethac icacid, aconlc
acid) 10 hydr onq(tczthetszzl)m mplre btglﬂynmeﬁeyteeitemhmgtmts e nghbery, pcéymenc

hyd t hyl h | at t t h
e e g ! Oyl SHERTHta Corpne D A0 iy B FeBR BT Aseied SR PedTe o
acryl am de angnéRi (@§ccys)as ﬁﬁcrﬂﬂe%ﬂh%e@%ﬁfeﬁ%ﬂ?v #&>m ®nd or nbral kyl

mal ei m des, N-aryl nal &l m lefic anhydrl d vinyl esters such as,
e.g., 15 mnylmMar3Mmem eﬁwdpcqﬂa&ebut@&acrywehndwhexvﬂ heryiagem " ( C~

S A G T T T e TN LR
carbon atons per g vely
t I d bb

0 acryl am em gﬁ&&?@-@}‘i@%ﬂ?@%& Pré%eﬂééa&e{ FrBElr RU00 RN, e .g; nf Ubber

nodi fied ther ses an el astoneri c phase nprising a
pol ymer havi ngzonjtritd iniigaton) drsoranic/peroRideninitivtona peosulfate initigtdrent adi ene
nononers, and, tignally, further corrp si.ng, repeatin its derjved from
one or nore nﬁﬁg‘g’élf@“é@féﬂﬁtéﬁ"wppﬁ%l Sérr‘BcﬁthﬁE {;?e ‘%‘% anster

monoet hvl egi cg Ex\(t, \ég"g;&r%lﬁggg}] Qéatﬂthﬁﬁna% fated Mr@gﬁrﬁk%‘s gf blasiompplasti c

phase conprise$ repea ng units rom one or
nmore nmononer s }ﬂﬁlseﬁizﬁéhilr dfa preferred embodiment, the emulsion polymerized

particles of elastomeric phase material have a weight average particle size of
from about 50 to about 800 nm, more preferably, of from about 100 to about

500 nm, as measured by light transmission. The size of emulsion polymerized



vinyl aromatic nononers and nonoethylenically uilsaturatec~ nitrite
mononers. In a highly preferred enbodi ment, the rubber nodified

t hermopl astic resin conprises an el astoneric phase conpridOsSepienabes@D2rer
havi ng repeating 20 Septenber 2002 -10 units derived from butadi ene or
from but adi ene and styrene and a rigid thernoplastic phase conprising a

pol ymer having repeating units derived fromderived fromacrylonitrile and
one or nore of styrene and a-nethyl styrene. 5 In a preferred enbodi nent,

t he rubber nodified thernoplastic resin corrﬁ'rises from5 w%to 35 w1l
nore preferably from10 wt%to 20 wt % of the elastonmeric phase and from 95
Ww%to 65 \t% % nore preferably from90 wt%to 80 w% of the rigid phase.
Col orants | n alatctherit perectePMafRIPtiorall9 beQiBREdd BN mitkhhRiRalr@hBRical
invention 10 further conprises one or nbre colorant” for inparting a base
col or to the agglomerationiaf thesimulsignipodsherized particies, accordimgde knhwn ar e
inert in the gehzrm)gl astic resin conposition under the anticipated

processi ng an % condi ti ons and i ncl ude) Eor exanple, organic

pi gnents, suc(bn)as qu i RdhShladtiOPIeRePounds, diaryl pyrrol opyrroles,

am noant hr oqui fones, 15 |norc§) anic pignents, such as, for exanple, m xed
metal oxi dg pi gmenﬂ'he rigidahemnaiplastic mstxhphaee dompmealmple@r nagrehr aqui nones,

as well as mxtures thereof. Suitable_col oran s are known conpound whose
preparati on aﬁ&?% P?f‘ocﬂ’i‘élt’/ﬁi%$ and jexhibitsia, Te g 161itBAR 2a7e Pieferbliown. 1 n
a highly pref I ol

colorants eff ?gret ';’R r@? to éé}ﬁ %ﬁf?g&:ﬂeﬁm‘?gﬁ&g}ﬁ% e geea?e %’P ¢ gq‘ggj\
color to the wmqupl astl c resin. Appearance-Mdifying Additives The

appear ance nodi fying additives of the conposition of the present invention
are selected to m Ensptrh@rmdpﬁmb@&m:@erdfthehgldttthanammsneompnsnsa usi ons
t hat occu |n nftura st ane ranite.

ot er encel? hoP8Me S A 8 ite 8% o nd R fishied s fiperee S

conposi tion Ofediked Pio?s S8Rk or MYSHRlrh8RoMBEs defedtéte froft Qfe%,r@ﬂ? cbhabting 6f | ecting
properties of the appearance nodi fying additives of the conposition of the
20 Sept enber @p@lzlaikxir(mhlacr)da@rmnmmm vmvltdnmtlexmrmm@'d apdder vi sual
exam nation with ' n t|o such _as

provi ded by sﬁ‘r?l"i°§ %B@V &“E%*%fiteg F‘P%’Pﬂ"‘%’éutﬁ iﬁﬁ*ﬁpeaé?@m tabl e
for use as th?n é’ér idte RRdtldntérs, %?P%iu@hohbﬁ\e'is Eﬂﬂfﬂi&{dettmerﬁ&allhe
present invention are particles that have an netal lic exterior surface t hat
reflects Ihci dmturatgchmnaﬁd mdnamensare tase sehfortheahaveringhe descriptipasifn
conposition u he antl Ci gat ed processing and enduse conditions and

i nclude, far eerlr?)‘ m bronze, copper, copperzinc, zinc, tin,
nickel, gold, silvefa ﬂfgiﬂytp%ﬂ&h%aserﬁb@&i&nd@itgﬁgiat&errﬂapmhé pB&sel0 m Xt ur es
thereof. Particles having a reflective nmetallic coating supported on a
substrate arecaghpriseudonedt moze viryd anematit polymensi SuiableSinyl arematit i c

ticl hi q t.h f f th
Tetal 11 ¢ par t v e gpRiioe at RERY Wik rpeREh ArnHofy B ol e PLmoa oo
l'ight. Thgo mevimyl hforRasid idmérY conprise particles having various

In a preferred embodiment, the rigid thermoplastic resin phase

comprises a vinyl aromatic polymer having first repeating units derived from
one or more vinyl aromatic monomers and having second repeating units
derived from one or more monoethylenically unsaturated nitrile monomers.

25 The rigid thermoplastic phase is made according to known processes,
e.g., mass polvmerization, emulsion polymerization, suspension
polymerization or combinations thereof, wherein a at least a portion of the
rigid thermoplastic phase is chemically bonded, i.e., “ grafted” to the

elastomeric phase via reaction with unsaturated sites present in the



15 nor phol ogi es, such as, for exanple, spherical particles, irregularly
shaped particles, flakes, that is, flattened particles, or a m xtur
thereof. In a preferred enbodi ment, the netallic parti cP@Septempes
particles having an average "aspect ratio", that is, an average length-to
di aneter ratio, of |less than about 1:1.2. In a highly preferred enbodi nent,
at least a portion of the 20 netallic particles are in the formof fl akes.
In a preferred enbodi nent, the netallic pagicles have an average particle
size of fromabout 0.05 to about 5 nmm nor€& preferably from about 0.05 to
about 4 mm In a nore highly preferred enbodi nent, the netallic particles
conprise first netallic particles having an average particle size of 25
from about 0. @@stametiophae. Themnsaturatesr sifesinbhe/elastomenteqmitasfafe t 0 about

0.2 mm and secon,g tallic partjcles havjng an average particle size of
from greater PHAW 5H§%g-f@>’ze=ﬁ3vefdﬂ§s&trﬁt ﬂgﬁs IRBFREYSE W ey ivieddmoRr 2 at er
than abou! 0. LoRTkLRJARAHL of i Weidud UrERIEHRLied W fe -Velil,ﬁagfg}éva{s:dcegiev%g” I cles

t hat break down ring processing rmresidues i zes
bel ow the m nm@amjiﬁkmgshgmndf,scl osed above are undesirabl e because
such residues tend to becone aligned in the direction of resin flow during
nol di ng t ® resul t Imalprefssredfemsbadiment. @t éepspapordorof theaigidribeBnoplestit e as
"flow |ines"” aﬁd "wel d Ignes" in arti Cf e mol ded from cor‘rposi tions

cont ai ni ng suPRATeS AR bY AR agupQus SRS L P SRR P USRSt al i ¢ particles
do not break gdeminétizdtith REOSHEH the pResenbl o eMbridrit pRAWahLNes or wel d
lines in articlés nolded fromthe conposition of the present im-ention.
..~,ddM s, ' ' . polymerizationinitjatorsystens &g s aithensial or gedersinitiator Restémber

conponent of the c osj.tion of the 10 present . invyention are ose that are
inert in the ther n‘ﬁ'g?‘égltf’ré‘af'g_gipﬁe%lgﬁéf_é’??qcﬁﬂ‘e&ﬁcf’éxealsh@pﬁﬁtﬁ‘?'bp Q\eed

processi ng anaxe?ﬁfé%%%cmgé {d ABde 8P A rhids pulPmeti2htioN BrBYeSs, voigdrkid Ose ester
fibers, acrylic fibers, 'polyester fibers, carbon fibers, each of which may,
optional |y, bpaxtizhised the nsatéidllfror which the slastoonerif phass 14 1o e forefedris ed

embodi nent, the fibers have an .average di aneter .of from.about 0.1 to about
10 mm nore plEFAVER iy arnixtyeRs the B?Cg‘ erag‘gﬁ? “@IW%'F&@‘@\}BE‘ piastic

preferably fromalow p f&@nﬁpm the MBhERRr PO R GhRBE AP Btdn ﬁé‘lgh%r&fedfrom
about 1:2 to out 1:5) each as neasured bt m croscopy. Processing tends to

subj ect the ficiers the rubblamidifiedsthesmbplpstiSvésimbl e fibers 20 are either
[ivers U O oyl e, Sesl 160 SR SR A Rt de R
65 wt% , more preferably from 90 wt% to 70 wt% of structural units derived
from a vinyl aromatic monomer, preferably styrene or a-methyl styrene and
from 70 wt% to 40 wt% , more preferably from 65 wt% to 50 wt% of structural
units derived from an ethylenically unsaturated nitrile monomer, preferably
20  acrylonitrile.
The amount of grafting that takes place between the rigid
thermoplastic phase and the elastomeric phase varies with the relative
amount and composition of the elastomeric phase. In a preferred
embodiment, from 10 to 90 wt%, preferably from 25 to 60 wt%, of the rigid
25  thermoplastic phase is chemically grafted to the elastomeric phase and from
10 to 90 wt%, preferably from 40 to 75 wt% of the rigid thermoplastic phase
remains “free”, i.e., non-grafted.
The rigid thermoplastic phase of the rubber moditied thermoplastic

resin may be formed: (i) solely by polymerization carried out in the presence



aspect ratio that is higher than desired, but which undergo nechani cal
shearing during processing such that the fibers exhibit the desired aspect
ratio after processing, but without flow |line generati n@0rSeptaiter 2062 | n a
preferred enbodi nent, the fibers conprise opaque, colored fibers. Mre
preferably, the fibers of the present conposition conprise colored fibers
that exhibit a color that is visually distinct fromthe base color of the
t her nopl astic resin. 20 Septenber 2002 -13 In a highly preferred

enbodi ment, the conposition of the present'?hvention conpri ses bl ack
fibers, white fibers or a mxture thereof. In a preferred enbodi nent, the
exterior surfaces of the fibers exhibit |ow reflectance of incident |ight

conpared to thg thbeletiress phgst Mizb& la@ldftidtP6f ortd Smotd\Rpakibiyt he fibers

tend to scatter or absorb, rather than reflect, incident I'ight.” Particles
suitabl e for usdymerized rigidéhedmeplasticpalyoenptma nigichtherine ptastip poiymen of
the present inyentiqn are.those that, are inert in the ther | astic resin
conposi tion ygg%&?sﬁéeegrﬂqlxmé’tzéﬂ %F‘Eﬁ:@”ses??’?‘@ %ﬁhé Et?ﬁtoﬂfrlfs&?%ﬁndi tions. The
m neral particles rmh%@méFéryrﬁ@:&uGk@aa&t;m@-rﬁwr@uéan@bppgﬁ {ges, such as,

for exanple, spherical particles, irregularly shaped part es, flakes, or
a m xture Phertbherfmoplastic st phasecofehe oulbbermodified themeoplbstiaresinaney,
conprises particles having .aver.age aspect ratio of |ess than about
1:1.3. In 15 ei’f%‘r@dﬁ?‘@hﬂ}? fsrr&él?‘éfﬁlﬂ%?%f de§RSSH Ve PRase s salisflednaptioralls have
an average parti | A ; : ef bly
from about O. ixtlétlghgtl)l uttéqg%n%% og?u ?rggés}éjeraecri&t%}ﬁ %@?ﬁ%@ﬁg{,@qﬁ%@%&gﬁ%@d

enbodi nent, thermymredabmn{dmheasdacm@é, ely. aaknoetiwleditall paingaReandi ng or
cause visible flowlines or weld lines in articles nolded 20 fromthe
conposi tion ofaraexyhf asidssurh et g orcrylinagdpmethacy Wi asishdticRBistacid he

m ner al ti [ 1&@{ | , the
col ored P%{? ne?‘gﬁ§%%ﬂ@6¢§§a%%?’%§?ﬁ§érggﬁ%%r t o‘g%é}lk géﬁ}} %ﬁg]%l?{ |r§%fegié%/l from
the base col omethacglater(C4hCgpicyclpalkibimett)anplath menbmetdsuchanmogj ti on of

the present 25 inyention conprises black m neral particles, white m neral
particles or &YsiPRexilanethacrdate; @pethlasrilapide MQROTRsTs FUGiHRs €8l es i ncl ude,

% oL SPGB AR A il LRk b 08 NART
coating suppomisleintides, appl maletmides, Matdic arlly diide, avfyl eSters sbdteaspbigt, e
m neral p%t ! (\:rllr(laysl aicgtglteugr(?d vInOyrl p?'égirgglla?e’. As used herein, the term “(Cy4-
Ci2)cycloalkyl” means a cyclic alkyl substituent group having from 4 to 12
carbon atoms per group and the term “(meth)acrylamide” refers collectively
to acrylamides and methacrylamides.
In a preferred embodiment, the rubber modified thermoplastic resin
20 comprises an elastomeric phase comprising a polymer having repeating units
derived from one or more conjugated diene monomers, and, optionaily,
further comprising repeating units derived from one or more monomers
selected from vinyl aromatic monomers and monoethylenically unsaturated
nitrile monomers, and the rigid thermoplastic phase comprises a polymer
25  having repeating units derived from one or more monomers selected from
vinyl aromatic monomers and monoethylenically unsaturated nitrile
monomers,

In a highly preferred embodiment, the rubber modified thermoplastic

resin comprises an elastomeric phase comprising a polymer having repeating



20 Septenber 2002 -14 titaniumdioxide, zinc oxide, zinc sulfide, barium
sul fate; coated particles conprising a mneral white coating supported on a
substrate and m xtures thereof. In a preferred enbodineﬁ@ﬁﬁmﬁﬁmg&z i or
surfaces of the mneral 5 particles exhibit |ow reflectance of incident
light conpared to the above described netallic particles, that is, the

m neral particles tend to scatter or absorb, rather than reflect, incident
light. Oher Additives The thernoplastic resin conposition of the present

i nvention nay optionally also contain varidds conventional additives, such
as: (1) 10 antioxidants, such as, e.g., organophosphites , e.g.,

tris(nonyl phenyl) phosphite,

(2,4, 6-tri-t eihithdebived $rothbuadidhy br Bogt BitadlendirePa RN agRN t €)

bi s(2, 4-di-t-butyl phenyl)pentaerythritol diphosphite or distear

pent aer yt hri t therdiqphastisiphase camprising apoliirken baving nepeapingnaiits deritegdphenol s,
al kyl ated reaction products of pol yphenols with dienes, such as, |5 e.qg.,
but yl at ed reag‘iopb e Y%‘g aﬁ‘fyl‘bféif-’fdlg@ﬂgs‘tﬂe AFRor Ay ISReRsr-Ethyl kyl at ed
hydroquinoness%ﬁgﬁgoxylated t hi odi phenyl ethers, al kvlidenebi sphenol s,
benzyl conpounds; acyl am nophenol s, esters of

bet a- (3, 5-8li - t ert bift y prefetredrepxiygdifient,)thp rabbearmhedifiedthetrhbBplaetiorasit i ¢ or
pol vhvdri c al cohols, esters of

bet a- (5- t er t - RAMPFiSeR HQBY 34 %3torAd Wik pmeRs Pyeferably BANCIOWt#co@Om %y of
perar o or ot BRI SRRk s SRSk £ 6 i b, mous Peesratly fom%

beta-(5-tert-buty eny pr opi onic ac

pol yhydric al m%qbssuxes%,e@f&hefrigtiairpgagégyl or thioaryl conpounds, such as,
e.g., distearylthiopropionate) dilaurylthiopropionate,

di tridecvl thi éﬁ]%ﬁi onate, anides of o _

betar (3,5 di - Lert- Bl Merd b LOBRene!chc BOAPLARL 7 he'prdsZhe W ARuBRS T Per s
2- (7' - hy di®xy fifrerive lcbfpiiset ond 40 Infsre cdidMAF RHIMPARTRPABASNESIor td the esters of
substituted and unsubstituted benzoic acids, (il |zl acryl ates, (iv) nickel
conmpounds; ( 3themmoplasticzesiny Suitable colarantssare ghege thay age igensirthd oxal i ¢ aci d
di am de, 3 her .2002 -15.salicyloylani.no-1, 2, 4-t1riazole: . (4)

per oxi e scavERgRpBIBERFFsif S8mpogtiortadie Y o PRl Brodedsd B nal

(3-thi odi pr opusichdionb antircAlle) fhediample aehfic(figmeatsy adttlas fdrabi | i zers;
(6) basic co-stabilizers, such as, e.g., nelam ne, polyvinylpyrrolidone,
triallyl cyanttample, apcecorapennds, idiary! pyyrotepyirrales aminaanthsequingnges)

pol yam d pol yur et hanes;, (7).,stegicallv,hindered am nes such as) e.g.,

Pr1 T Sopr olanololie PRREn Hchets 5 epppl pgfd Fecif 132 piitRdn

2, 4di chl or o- GorgAnfdRIBOSIdN4s) fokr exdmple, lanitRragendMel hsav @10 by Fktudés 1,

6- di am ne, N, -Bis(-2, 2, 4, 6-tetranethyl-4-piperidenyl) hexane; (8)
neutral i zers therepfaSuitablesolarantstare known camprundimhese peeparatien ard gse zi nc
stearate, 10 ih tgl\reot alfi{ie'ésgr} fill ehs and rlei gf o‘gv%i ng agents, such as,

e.b., silicat¥ Y %E’ " FHEPSSLRr B8P SBRY "gr aphite, cal cium
carbonate, talc, NMnGehigh) pRiféRedagibddiMmeat, SHEFormposifiofl conptives 6ABbs such
as , e.g., pentaerythritodl tetrastearate, EBS wax, silicone fluids,

pl asti ci Z& s, mope ¢alararits effectisledodmparawihite, grayebrowmn| heiggesblatk Bageor oof i ng
agents; anti-static,agents; blow ng agents; (10) flane retardant 15

addi tives sucifeitothe .?W%Rlﬁﬁté‘?ﬁeéght aining organic flame retardant

conpounds, Orﬂéﬁé‘ﬂﬁﬁ&{lﬂ%cﬁf‘g{ing'ﬁddiﬁ{'ﬂ dant conpounds and borate flane
retardant conpounds. € ropl asti ¢ resin conposition of the present
invention is nmade,The gngeabqnaeahpdify‘»rigmﬁditieea:mfrtbenemmps;itiargof,thie presenho- r ol |

mll, in a Banbury 20 m xer or in a single screw.qr t - screw ext ruder,
mixing the coRBSRERH are sslosterhinumic theaPRERTancF §f s DERILG 8T BURBHLI 11 on
and opt i onal | dhelusfaid thaodc i i AERAS drbrtd) sbh SQrfaP@!ﬁaWegg;aml ate form

e.g., by pelletizing or grindin e conposition. eferred
enbodi nerd3 all cdfhmaréereacesfhertim todhpappedranceoofeticles molded from the

composition of the present invention and to the colors and light reflecting

properties of the appearance modifving additives of the composition of the



25 than the fibers and netallic particles are thoroughly m xed and the
fibers and are then added to'the ‘ot her conponents and slightly nlxed m xed
a sufficient anount to distribute the fibers and netallﬂ@%$HWﬂﬂ@F

t hroughout the conposition, but not enough to form a honbgeneous m xture,
prior to reducing the material to particulate form The inhonogeneity of
the fiber and 20 Septenber 2002 -16 netallic particles distribution in
the m xture greatly enhances the natural ﬁne i ke appearance of article
nol ded fromthe conposition. The conp05|t| of the present invention can
be nol ded into useful articles by a variety of neans such as injection,
extrusion, rotation) and bl ow nolding and thernoformng to formarticles
such as, for erasqnténventicraxe ty ehdsetexhilsitedcanpenebiisl, exaniinatic wahd busi ness
machi ne hou5|n el ectrical conponents, hone appliances and nedia storage
devi ces, such %éy light" ilummiprtion,sueh gs far examplesthet provided by sunkighter by

conmponent s. ofposi tion of the present invention was nade by
conbi ni ng the 2 %&%Pﬁo\/&gn%&ﬁﬂﬁﬁents in the relative amounts {in pbw) set
north bel ow, in TABaRilies %%bl..stafr@@easaﬁé)&{é@mwakﬁdeem IpGRBA t FARRM L S1 NG 72
w % styrene and 28 wt% acrvlonitrile; ABS: Acrylonitrile-butadiene-styrene

resi n conppi smnglpe’mmw/mﬂﬁ\etpremumnnmm‘e paati¢ies thed hhve angnetailiaver age
particle size of about, 300 nm and a rylonitril e-cqpolynmer (36 w %
Styrene and 1fXW%réer§?F6mtrrﬁﬁ%cts e AR B0k ot nerbin e °
acrylonitril ey éi‘n%’ﬁ as4e ﬁs‘?ﬁbx’i‘).xn%@fﬁee&tkﬁ%étgé g?%ﬁghgﬁﬁd%ﬁt-' cl es;

20 DHT- 4AHydrot alcite ad t| ve Kyowa ) static agent
(Atner 163, | @s¢ roviditioBs andxn(ludevﬁax é)?ﬁﬁpEBSlurhknmh,dymn)e \dsppeloyppéryl ene
wax (Cirea 3166g Allied Corp 18 &ﬁngE Si | icones); 25

RDPResor ci nol % %H%pﬁﬁt%‘ck‘ﬂeﬁ? gS1 5 Stee] pigmentpprvel) %?ck

cel | ul ose1pl betixhay agerggmgsghcg%ﬂm&\ &fﬂeénm Theffle BOMA Sy nEREd bRl ¢

(Garal, Towa Japan); er 2002 -17 FIBER2
havi ng nomi nakubliteate aee alsb shitabbeas theetaikit phetndedh Slfchimeuail(c@aratles\hl te,

i or ono( 8 | chFORENES a1k RBEFITARGe Y RBTeR: R GHERFEARL P meaBikmerteles
havi ng nom na;. d&é&xﬁ Bszfgﬁi’“gﬁ%mﬁe%%@éd@& htgﬁt 004X004 Si | berline

Ltd); PI GIVENTZB pr gnen ot Corporati on); Pl GVENT3Yel | ow
pi gment ( Mapi cot anThe,@netﬁhichﬂmdas ﬁ.‘mytwn)pxﬁﬂe@ﬁﬁﬂe&ﬁadugmmus (Bayf errox

180MPL" Baz~~er AQG) ;. andl0 Ti O-Titani um di oxi de i de, rop SA).TABLE
| SAN 74B% 26F}<BE£9?81€&3F11§EF€ rRXgRIPLRES eb‘é?‘cé?émf(ei Fyegp a@fygbrl

0. 006. i PI QVE d % adnddithdrebs 0 2 0.50L
0. 7DHT- 4A 5. B%D%l Sggéﬁ%sfii#%ig&eﬂﬁ‘gp%é%?gnbera pRsifetndreb MHOMC 2 D05
ot her than thpréféBE&einbdalﬂEﬁt Zhe Mﬁcmmmmrliemecbe hhehgiart 0 a
Banbury- type m xer ,and i R-1. FI FLAKE .and

) FI B 2
o N 1 D alerigh “Aftect Fatle s st 2BAVEFAES ARSI B af AT Ioar wer o

m xed for an m%},qrc’m I ts of
the m xer were to ﬁéw&#ﬁ#@%ﬁ(ﬁgﬁﬁpmﬁ?ﬁ}?t%&)Bﬂl&pgﬁl?&t hen
chopped i 200 mdtélhtgarﬂilclesaheanlthei’amoiaﬂil&ss were injection nolded to form

sanpl e pl aques. The | agues had an appear ance,t hat udged to be ver
Si m ar pt oqnat ur al In £ pr&erred embodune?l e metallic particles h!\ve an average y

particle size of from about 0.05 to about 3 mm, more preferably from about

0.05 to about 4 mm. In a more highly preferred embodiment, the metallic
particles comprise first metallic particles having an average particle size of
25 from about 0.05 to about 0.2 mm, more preferably from about 0.1 to about 0.2
mm, and second metallic particles having an average particle size of from
greater than about 0.2 mm to about 4 mm, more preferably from greater than

about 0.2 mm to about 1 mm.



stone. The sanple plaques were free of flow |lines, because of the special
10 selected materials used as fillers. 20 Septenber 2002 -19 Cainms: ' 1.
A thernopl astic resin conposition, conprising: (a) a th&Ofeptensher2002sin,
and (b) up to about 30 parts by wei ght of appearance nodifying additives
di spersed in the resin, said additives conprising: (i) at least 0.0~ parts
by weight of netallic particles having an average particle size of from
about 0.05 to about 5 millinmeters; (ii) at_jzeast 0.0~ parts by weight of
fibers having an average dianeter of fromabout 0.1 to about 10 mllineters
and an average aspect ratio of fromabout 1:? to about 1:10; and (iii) at
ticles having an average particle

| east 0.0~ parts by weight of m neral par )

si ze of from about M?tfiliW%BSEﬁ tgat,{qrp@k 3@?\6} duripgdiracessiagita farraresidees ar e
present in relgtiw : t 0. | dl jparts
t he appear ancé‘%g*ngﬁ%%}rzy §x§?sglﬁéé otﬂgr |c+lggll H%ﬂg%gpl% g%?%f‘?’%‘%?%
conposi ti on ofundlesirablé bevfifedubh réidudeNERbdseebmelAiEnad i tIRCHREMR dff OM
aromatic carbonate resins, p&l K_.phenyl ene ether resins, vinyl aromatic graft
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colorants for eﬁﬁ ting a base color to the thernoplastic resin. 7. The
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ratio of from about 1:2 to about 1:5, each as measured by microscopy.
Processing tends to subject the fibers to mechanical shearing. Suitable fibers
20  are either fibers that initially exhibit the desired aspect ratio and that do not
mechanically break down during processing, or fibers initially having an
aspect ratio that is higher than desired, but which undergo mechanical
shearing during processing such that the fibers exhibit the desired aspect ratio
after processing, but without flow line generating residue.
25 In a preferred embodiment, the fibers comprise opaque, colored fibers.
More preferably, the fibers of the present composition comprise colored fibers
that exhibit a color that is visually distinct from the base color of the

thermoplastic resin.



9. The conposition of claim®6, wherein the base color is black, white, grey
brown or beige. 10. The conposition of claim9, wherein the flbers conpri se
bl ack fibers, white fibers or a mixture thereof. 11. TheOdtspirmher 2862 of
claim9, wherein the mneral particles conprise black mneral particles,
white mneral particles or a mxture thereof. 12. An article nolded from
the conposition of claim1. 13. A thernoplastic resin conposition,
conprising: (a) a thernoplastic resin matrixs. (b) an effective amount of
one or nore colorants for inparting a base coIor to the thernoplastic
resin, wherein the base color is black, white, grey or beige, and (c) up to
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absorb, rather than reflect, incident light.
Other Additives
The thermoplastic resin composition of the present invention may
optionally also contain various conventional additives, such as: (1)

10  antioxidants, such as, e.g., organophosphites , e.g., tris(nony!l-
phenyl)phosphite, (2,4,6-tri-tert-butylphenyl)(2-butyl-2-ethyl-1,3-
propanediol)phosphite, bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite
or distearyl pentaerythritol diphosphite, as well as alkvlated monophenols,
polyphenols, alkylated reaction products of polyphenols with dienes, such as,

15 e.g., butylated reaction products of para-cresol and dicycliopentadiene,
alkylated hydroquinones, hydroxylated thiodiphenyl ethers, alkvlidene-
bisphenols, benzyl compounds, acylaminophenols, esters of beta~(3,5-di-tert-
butyl-4-hydroxyphenol)-propionic acid with monohvdric or polyhydric
alcohols, esters of beta-(5-tert-butyl-4-hydroxy-3-methylphenyl)-propionic

20  acid with monohydric or polyhydric alcohols, esters of beta-(5-tert-butyl-4-
hydroxy-3-methylphenyl) propionic acid with mono-or polyhydric alcohols,
esters of thioalky! or thioaryl compounds, such as, e.g.,
distearylthiopropionate, dilaurylthiopropionate, ditridecvlthiodipropionate,
amides of beta-(3,5-di-tert-butyl-4-hvdroxyphenol)-propionic acid; (2) UV

25  absorbers and light stabilizers such as, e.g., (i) 2-(2'-hydroxyphenyl)-
benzotriazoles, 2-Hydroxy-benzophenones; (ii) esters of substituted and
unsubstituted benzoic acids, (iii) acrylates, (iv) nickel compounds; (3) metal

" deactivators, such as, e.g., N,N'-diphenyloxalic acid diamide, 3-
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polyamide stabilizers; (6) basic co-stabilizers, such as, e.g., melamine,
polyvinylpyrrolidone, triallyl cyanurate; urea derivatives, hydrazine

derivatives; amines, polyamides, polyurethanes; (7) sterically hindered

ol

amines such as, e.g., triisopropanol amine or the reaction product of 2,4-
dichloro-6-(4-morpholinyl)-1, 3, 5-triazine with a polymer of 1, 6-diamine, N,
N'-Bis(-2, 2, 4, 6-tetramethyl-4-piperidenyl) hexane; (8) neutralizers such as
magnesium stearate, magnesium oxide, zinc oxide, zinc stearate,
10 hydrotaicite;(9) fillers and reinforcing agents, such as, e.g., silicates, TiOs, glass
" fibers, carbon black, graphite, calcium carbonate, talc, mica; (9) other additives
such as, e.g., lubricants such as, e.g., pentaerythritol tetrastearate, EBS wax,
silicone fluids, plasticizers, optical brighteners, pigments, dves, colorants,
flameproofing agents; anti-static agents; blowing agents; (10) flame retardant
15  additives such as, e.g., halogen-containing organic flame retardant
compounds, organophosphate flame retardant compounds and borate flame
retardant compounds.
The thermoplastic resin composition of the present invention is made,
e.g., by melt mixing the components, e.g., in a two-roll mill, in a Banbury
20  mixer Or in a single screw or twin-screw extruder, mixing the components to
produce a substantially homogeneous composition and optionally, reducing
the composition so formed to particulate form, e.g., by pelletizing or grinding
the composition.
In a preferred embodiment, all components of the composition other
25  than the fibers and metallic particles are thoroughly mixed and the fibers and
are then added to the other components and slightly mixed, mixed a sufficient
amount to distribute the fibers and metallic particles throughout the
composition, but not enough to form a homogeneous mixture, prior to

reducing the material to particulate form. The inhomogeneity of the fiber and
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metallic particles distribution in the mixture greatly enhances the natural

stone-like appearance of article molded from the composition.
The composition of the present invention can be molded into useful

articles by a variety of means such as injection, extrusion, rotation, and blow

(61}

molding and thermoforming to form articles such as, for example, automotive
interior components, computer and business machine housings, electrical
components, home appliances and media storage devices, such as, for
example, audiovisual cassettes and disk drive components.
Examples

A composition of the present invention was made by combining the

10 following components in the relative amounts (in pbw) set torth below, in

TABLEI:
SAN: Styrene-acrylonitrile copolymer comprising 72 wt% styrene and
28 wt% acrylonitrile;
ABS: Acrylonitrile-butadiene-styrene resin comprising 52 wt%
15 butadiene rubber particles having an average particle size of

about 300 nm and a styrene-acrylonitrile-copolymer (36 wt%
styrene and 12 wt% acrylonitrile, based on 100 pbw of the
acrylonitrile-butadiene-styrene resin) gratted to the butadiene
particles;
20 DHT-4A Hydrotalcite additive (DHT-4A, Kyowa );
ANTISTAT Antistatic agent (Atmer 163, ICI);

WAX1 EBS wax (Uniwax1760 EBS, Unichema );
WAX2 Polyethylene wax (Cirea 316A, Allied Corp.);
OIL Silicone oil (GE Silicones);
25 RDP Resorcinol diphosphate (Reofos RDP, FMC Corp., Ltd)
FIBER1 Black cellulose fiber having nominal diameter of 1 mm and

nominal length of 4 (Garal, Towa Japan);
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(Silchroma BG 15, Silberline Ltd);
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al lecle size of 200 microns

PIGMENT1 Metallic particles having nominal particle size of 65 microns

(Silver 1E 004X004, Silberline Ltd);
PIGMENT2 Black pigment (Black 7, Cabot Corporation);

PIGMENT3 Yellow pigment (Mapicotan 10A, Columbian Carbon);
PIGMENT4 Red pigment (Bayferrox 180MPL, Baver AG); and

TiOa

Titanium dioxide (Tioxide, Europe SA).

TABLE1

SAN 74
ABS 26
FIBER-1 1.0
FIBER-2 2.5
FLAKE 3.0
PIGMENT-1 038
PIGMENT-2 0.0064
PIGMENT-3  0.0044
PIGMENT-4 0.0120
TiOs 0.32
WAX-1 1.0
WAX-2 0.5
OIL 0.7
DHT4A 5.0
RDP 7.0
ANTISTAT 038
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\1(2601/2?‘?) E ? }1@%%?\:%/‘ ?}g%wlggﬁﬁgg%&q?%ﬁﬁrgﬁd well mixed. The FIBER-1,
FIBER-2, FLAKE and PIGMENT-1 were then fed into the mixer and the
contents of the mixer were mixed for an other 30 to 40 seconds. After this
5 mixing, the contents of the mixer were fed to a mill (two roll), mixed for about
3 min. and then chopped into pellets in a dicer.
The pellets were injection molded to form sample plaques. The
plaques had an appearance that was judged to be verv similar to natural
stone. The sample plaques were free of flow lines, because of the special

10 selected materials used as fillers.
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Claims: '
1. A thermoplastic resin composition, comprising:

(@) athermoplastic resin, and
(b)  up to about 30 parts by weight of appearance modifying
additives dispersed in the resin, said additives comprising:

(i) at least 0.05 parts by weight of metallic particles having
an average particle size of from about 0.05 to about 5
millimeters;

(ii)  atleast 0.05 parts by weight of fibers having an average
diameter of from about 0.1 to about 10 millimeters and an
average aspect ratio of from about 1:2 to about 1:10; and

(iii)  atleast 0.05 parts by weight of mineral particles having
an average particle size of from about 0.1 to about 5
millimeters;

wherein said additives are present in relative amounts selected so that the
molding compound imparts the appearance of natural stone to articles
molded therefrom.

2. The composition of claim 1, wherein the thermoplastic resin is selected
from aromatic carbonate resins, polyphenylene ether resins, vinyl aromatic
graft copolymer resins, styrenic resins, polyester resins, polyamide resins,
polyesteramide resins, polysulfone resins, polyimide resins, polyetherimide
resins and rubber modified thermoplastic resins and mixtures thereof.

3. The composition of claim 2, wherein the thermoplastic resin comprises
rubber modified thermoplastic resin.

4. The composition of claim 3, wherein rubber modified thermoplastic
resin comprises an elastomeric phase comprising a polymer having repeating
units derived from one or more conjugated diene monomers and a rigid
thermoplastic phase at least a portion of which is chemically grafted to the

elastomeric phase, wherein the rigid phase comprises a polymer having
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particles that exhibit a color that that exhibit a color that is visually distinct
from the base color.
9. The composition of claim 6, wherein the base color is black, white, grey
brown or beige.
10.  The composition of claim 9, wherein the fibers comprise black fibers,
white fibers or a mixture thereof.
11.  The composition of claim 9, wherein the mineral particles comprise
black mineral particles, white mineral particles or a mixture thereof.
12.  Anarticle molded from the composition of claim 1.
13. A thermoplastic resin composition, comprising;
(@) athermoplastic resin matrix,
(b)  an effective amount of one or more colorants for imparting a
base color to the thermoplastic resin, wherein the base color is black,
white, grev or beige, and
() up to about 30 parts by weight of appearance-modifying
additives, compfising:
(i) at least 0.05 parts by weight of metallic particles,

comprising first metallic particles having an average
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(iii)  at least 0.05 parts by weight of mineral particles having an
10 average particle size of from about 0.1 millimeters and about 5
millimeters, wherein the mineral particles are opaque and each
independently exhibit a color selected from black and white.
14.  An article molded from the composition of claim 13.
15. A method for molding a thermoplastic resin article having the appearance of
15  natural stone, comprising mixing a thermoplastic resin with a colorant and at least
0.05 parts by weight of mineral particles having an average particle size of from about
0.1 to about 5 mm to form a substantially homogeneous mixture and then adding to
the mixture at least 0.05 parts by weight of a fiber having an average diameter of from
about 0.1 to about 10 millimeters and an average aspect ratio of from about 1:2 to
20 about 1:10 and at least 0.05 parts by weight of metallic particles having an average
particle size of from about 0.05 to about 5 millimeters and continuing the mixing to an
extent effective to non-homogeneously disperse the fibers and metallic particles in the
mixture so that articles molded from the composition exhibit the appearance of natural
stone.
25 16.  Anarticle made by the process of claim 15.
17.  The composition of claim 1, wherein the amount of appearance modifying
additives is 2 to 20 parts by weight.
18.  The composition of claim 13, wherein the amount of appearance modifying

additives is 2 to 20 parts by weight.



