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Like other polymeric materials, polyarylene ethers sometimes undergo degradation
when exposed to ultraviolet (UV) radiation. The degradation manifests itself in
various Ways, such as yellowing and discoloration. The problem can be especially
serious when the poly(arylene ether) resin is used in molded articles exposed to
interior lighting, e.g., fluorescent lighting. For example, business equipment
formulated in lighter colors, e.g., whites, lighter blues, and lighter grays, is especially
susceptible to yellowing and other undesirable color changes. As those skilled in the

art understand, color stability generally decreases over time.
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Many pigments can be employed to formulate the poly(arylene ether) compositions in
various colors. Very often, white pigments such as titanium dioxide (TiOp), zinc
oxide, and zinc sulfide are added to the compositions, to provide a "color base" for
lighter-colored products. These pigments can perform other functions as well. For
example, the presence of TiO7 can make the undesirable yellowing of molded articles
less apparent to the naked eye. TiO3 is also used to cover imperfections (e.g., black
specks) and other defects in the surface of the molded products. Moreover, TiO9 can

function as an effective filler in many of the poly(arylene ether) compositions.
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clean-up requirements may be greater, since the pigment can be difficult to remove
when the same equipment is to be used to process grades of a different color. The

increased maintenance time can decrease overall production efficiency.

A balanced optimization of factors such as color/UV stability, mechanical properties,
cost considerations, and manufacturing/processing issues has always been a challenge
in the case of poly(arylene ether) compositions. However, the challenge has become
even greater in recent times. New markets for plastics, and the unprecedented demand
for unique colors and surface appearances, have contributed to the more demanding
product requirements. At the same time, color stability requirements have increased.

Moreover, since costs within the typical polymer plant have often increased
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(e) about 0.1 % by weight to about 2.0 % by weight of titanium dioxide, based on

the total weight of poly(arylene ether) resin and vinyl aromatic resin.

Another embodiment relates to a thermoplastic composition which comprises:
@ a poly(arylene ether) resin;

({In a vinyl aromatic resin;

(D at least one ultraviolet light absorbing compound; and

(IV)  at least one methine colorant.
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of this invention.

The preferred poly(arylene ether) resins are homo- and copolymers which comprise a

plurality of structural units of the formula

Q? Q! D

wherein each Q1 is independently halogen, primary or secondary lower alkyl, phenyl,

haloalkyl, aminoalkyl, hydrocarbonoxy, or halohydro-carbonoxy, wherein at least two
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(e.g., those based on grafts of styrene and acrylonitrile on a previously formed diene
polymer backbone); and with various mixtures and copolymers of any of these

materials.

In many embodiments, the vinyl aromatic resins (usually polystyrenes) are frequently
blended with the poly(arylene ether) resins, and can be in both homopolymer and
copolymer form. Copolymers may include the random, block or graft types.
Examples of the homopolymers are amorphous polystyrene and syndiotactic
polystyrene. Rubber-modified polystyrene resins like the HIPS materials mentioned
above are often preferred. (As those skilled in the art understand, the term

poly(alkenyl aromatic) resins" is sometimes used in place of "vinyl aromatic resins").

The HIPS materials usually comprise blends and grafts wherein the rubber is a
polybutadiene, or a rubbery copolymer of about 70-98% styrene and 2-30% diene

monomer. Core-shell polymers, e.g., core-shell graft copolymers of alkenylaromatic
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the vinyl aromatlc resin.

Very often, the thermoplastic composition comprises at least one hindered amine light
stabilizer ("HALS"). These compounds are well-known in the art. For example,
many of them are described in U.S. Patents 5,672,644 (Inoue), 5,045,578 (Claesen et
al), 4,835,201 (Bopp), 4,785,076 (Shu), and 4,636,408 (Anthony et al), which are all
incorporated herein by reference. The presence of the poly-substitution and/or
sterically bulky group at the 2 and 6 positions of a piperidine ring is a structural
characteristic of these compounds. Thus, most of these stabilizers comprise at least

one moiety of the following structure:
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andcdirerivieiot the fostide OATHOHM, TR OSRRt 6P BRh&ed MkyPbf 1 to

:%MJ 18 carbons, a cycloalkyl of about 5 to about 18 carbons, or an alkylaryl having
about 7 to about 14 carbons; and b is 1, 2, or 3, with the proviso that b cannot exceed
the number of carbon atoms in T; and when b is 2 or 3, each hydroxyl is attached to a
different carbon atom of T. The hiﬂdered amine light stabilizers may be monomeric,

oligomeric or polymeric.

In one embodiment, the hindered amine light stabilizers may be characterized by the

formula;



hydroxyl, al koxy, cycl oal koxy, aryl al koxy, aryl oxy,
)C/}CO)C/JZS -O-Si (Z4)32 -0- POQ(Qz5S)2, -0-CH2-Qz6, and
-0-T-(OH) b, wherein Z3, 74, Z5, and Z6 arF_SEIepted

roup consisting of hydrogen, aliphat] 015280
ﬁ@ﬁ@%ﬁ@gﬁgns having 1 to about 8 carbons, an8%54éﬂﬂf?%
hydrocarbons having 1 to about 8 carbons; and
wherein, for the formula -0-T-(OH)b, T is a straight

or braffhed al kyl of 1 to abowt 18 carbons, a
cycR%al[kyl of about 5 to about |18 ggarbons, or an

al kyl a ving about 7 t 14 carbons; and b
is 1, 3, With the pyoviso\that b cannot exceed
tare—munber Chan-@d in'ENmmeenbls 2 or 3,
each is attached\to a /different carbon atom
of T ndered am ne |Y stabilizers may be

ol igoneric or poly J_'E. IP gnﬁ_ ray
enbodi gent, the hindered amneld ight stabilizers

be characterized by the formfa: 8 WD 2688/ 118832
PCT/ US2006/ 015280 R6 R6 6 R6 Z N Q2C-A-CO2N Z R6 R6
R6 R6 (f) wherein Ais an alkanediyl group; R6 is
defi ned as above; and each Z can independently be

. J [ kvl Qu f 1 to about 8 carbon
WAEEROR iyl iy KL 8 AUBledd f Spabott S corbor,
mdepeotientlytbe hydopeagbrea BweralkyCeroef PRSAbbhiO$ carbéH atoms: and

R MBS A B b e LS O
DTo(2, 2,8, 0t ot ranet i Ao Iete BB < chacat e
Qbrifi%it%fg%kgrh{)lgst 5 sgggigé/ Li}lgéred amine compounds are as follows:
bis(2,2,6,6—tetramethy1—4—piperidyl)sebacate; bis(2,2,6,6-tetramethyl-4-
piperidyl)succinate; bis(1 +2,2,6,6-pentamethyl-4-piperidyl)sebacate; bis( 1-octyloxy-
2,2,6,6-tetramethyl-4-piperidyl)sebacate; bis(1,2,2,6,6-pentamethyl4-piperidyl) n-
butyl-3,5-di-tert-butyl-4-hydroxybenzylmalonate; the condensate of 1-(2-
hydroxyethyl)-Z,2,6,6-tetramethyl-4-hydroxypiperidine and succinic acid; linear or
cyclic condensates of N,N '-bis(2,2,6,6-tetramethyl-4—piperidyl)hexamethylenediamine
and 4-tert-octylamino-2,6-dichloro-1,3,5-triazine; tris(2,2,6,6-tetramethyl-4-
piperidyl)nitrilotriacetate; tetrakis(2,2,6,6-tetramethyl—4—piperidyl)- 1,2,3,4-butane-
tetracarboxylate; 1,1'-(1,2-ethanediyl)-bis(3,3,5,5-tetramethylpiperazinone). Mixtures
which comprise any of the foregoing are also within the scope of the present

invention.

Hindered amine stabilizers like those described above are commercially available
from a variety of sources. Non-limiting examples of commercial products suitable for
this invention include Tinuvin®123, Tinuvin®144, Tinuvin®622, Tinuvin®770, and

Tinuvin®765, available from Ciba Specialty Chemicals; and polymeric hindered



pi peridyl)succi nat e;
bi s(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri dyl ) sebacat e;
bi s(1-octyl oxy-
-t et ramet hyl - 4- pi peri dyl ) sebacat e;

é’i"i’ﬁ%”g?éﬁ?e, 6- pent anet hyl 4- pi peridyl) n- PCT/US2006/015280
butyl -3, 5-di -tert-butyl -4-hydroxybenzyl nal onate; the
condensate of 1-(2-
W@iﬂ@xyfedaﬂa}ulg ETOQI, 6Chat emdanehbély nasieshyCHIMXPSORBRYUNE and
%H%FEH ; linear or cyclic condensates of

§§?€h@2@ﬁ% t et ranet hyl - 4- pi peri dyl ) hexanet hyl ene
di am ne and

ﬂIEMOuOCbﬁlhmdambalﬂuﬁ lighe babitiger lwidctbist dnh@yjed Q¥ill depend on a
tri.s

plaB%t o&yzfc ‘ﬁ? ‘t {l’ﬁqydpae éec (ihatsgemflc HALS compound; the type of polymer
tspiterakiasd uhthes 61' t8f b AT b LRRSduHlY lid presémys e BHER of

ne- _tetracarboxyl at e;
ftabilizatiomreguiregiy |PWS?DCB|0§ ethegadlitives elnqhamigm;elnm 3nd fdgesi; and

Ies Sta Z fyth
IR s BloEl] ERTRI BB o B bl (ool fvave
ithendAEE ¢omppund is prelsint hzelesellin ke i ab@s Or5i Weght b @/ sbout

ar relall i, l,abl. from i ety of sources.
SR Bi of B Buon oy st i pdyadlen atbeS e poliiny
facmatithresini 1l aorhe epecifiecdmbddinldnby tieNevel db2de HALS compound is
uvin(r)622 Tinuvin(r)770, and

T| n 144 T|
&H’E‘ cgrfg%al t%lg u|t Qlﬁ \gelglpto% wdpreferably} gqegtyr than or equal to

Qa@mocabvs ghepd WRhMITRE beerkll RABE é%ﬁ@?o

/USZOd%/01528O an1ne§ ava?|§§F%g?¥§Q§% a un rundls
P &N PratRes At Yohlsstihan en aal ta abput 29 WHESARBId REAPecifTdatly,
IV th 0P Eqldl RARH t LGRS
enpl o edEV\l/f&Il I deﬁtcejzrgmg 5% \gllgrsf’e%%?ﬂeflaﬁ%grte%%é e‘f‘h‘é‘i)me‘“s’
thedevedis: lwﬁmype@af fombpiit| 257 w@gtnr%nd the type of
pol ymer system (and whether or not a vinyl aromatic
TRERRYAEpIast fabiliza
T e oplh TR R o0l oNEF cuiKies I refl B UERHeLRen v
B‘PSQFP@F& eomppaindly SReseanddlitive erqowekklmmen o thetehermd described in

not a‘%%%f de; %mel—?iﬁ@/g% Iﬁg Pge)"t?f‘lgiei‘t‘ %‘(y el"i‘%@éﬂml“’t

lightt dbeorbmgg@nqbu@dsuieléhteﬂ thhé g%ub‘l:oﬂﬁ&ﬂig ofSbddzophenone
on the Bota ght of th

po'?‘%’ ?1%7?’ ﬂ%?‘}m%ﬁ'ﬂﬂ Har f"é’lﬁl&’é"rﬁ’;‘?fls fhﬁ'iee‘hatl c) resin.

In sone speC|f| c enbodi nents, the level of the HALS

conpound is
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greater than or equal to about 0.6 weight % and
preferably, greater than or equal to about 0.7 weight
% Wthin the overall range noted above, the HALS
is often present at a level less t [

ggﬂ@ﬁypgngbout 2.9 weight % and nore specifﬁggﬂgﬁpmmsno
| ess than or equal to about 2.8 weight % In sone
especially preferred enbodi nents, the level is |ess
tMany @hroughymat allloofathe (henZoplienoai glotnp8tinds Fhieable for this invention
t i c conposition often conprises at |east one
J??%%gf%ﬁék light (UVY) absorbing conpound. These
additives are well-known in the art and described in
many referenceslOe.g., sone of the patents listed

Loysly. Bsual the ultraviolet |ight absorbing
[ om the group consisting of

8%%k%§§ggzconpounds, and

benzbphenone conpoungls suitable for this invention
havé™he formul a HOR® O RI(ORIO)f 01/ t\gq (R
(R8)W (1V) wherein R7 and R8 are i ndependeftly
hydroxy, straight or branched al kyl groups having
from1l to about 10 carbon atons, or al koxy groups
having from1 to about 10 carbon atons; RO is

ihteteingRh, ana R B a0 EdRh&RELY Uy iy & o2 g 0
trai ght or _br ancg%pg al k%’mg %Z\‘X’i %‘3‘ ttog%ga%%ﬁd %ﬁ groups
VP%&O‘BM&EPO% U8 serbpm alemsoer alikaxyleseups bevdug fibmH toabout 10
ErBBONtns; IR O OYPs ; ' drogen.,. o ,
mongval ent r Zgglil}gg Ehyore sﬂoﬁﬁé?aé%n? Og)réwa%?gf?g}?@go af Rt or
pransheg) atkareshayingul to2bow strerboa tatmss, substiratet ok esibituted with
HRRHES] biduh o gy(“‘u{:!? R10 i hydrogen, or a monovalent radical of a straight or

branched alkane having 1 to about 25 carbon atoms, substituted or unsubstituted with

a hydroxyl group or groups; and

fis zero or 1, but is always zero when R9 represents a hydrogen atom; t is zero or an

integer of from 1 to about 5; and w is zero or an integer of from 1 to about 3.

Very often, the benzophenone compound is a 2-hydroxybenzophenone derivative.
Examples of such derivatives are as follows: 4-hydroxy, 4-methoxy; 4-octyloxy, 4-
decyloxy; 4-dodecyloxy; 4-benzyloxy; 4,2',4'-trihydroxy; and 2'-hydroxy-4,4"-
dimethoxy. Non-limiting examples of specific benzophenone compounds which are
suitable for this invention are as follows: 2,2'-dihydroxybenzophenone; 2,2',4,4'-
tetrahydroxybenzophenone; 2,2'-dihydroxy-4,4'-dimethoxybenzophenone; 2,2"-
dihydroxy-4,4"- diethoxybenzophenone; 2,2"-dihydroxy-4,4'-dipropoxybenzophenone;
2,2'-dihydroxy-4,4"-dibutoxybenzophenone; 2,2'-dihydroxy-4-methoxy-4'-
ethoxybenzophenone; 2,2'—dihydroxy-4-methoxy-4'-propoxybenzophenone; 2,2
dihydroxy-4-methoxy—4'-butoxybenzophenone; and 2,2'-dihydroxy-4-ethoxy-4'-
propoxybenzophenone. Commercial examples of some of the benzophenones are

11



a hydroxyl group or groups; and f is zero or 1, but is

al ways zero when RO represents a hydrogen atom t is

zero or an integer of froml| to about 5; and wis
integer of from1l to about 3. Very,

the %enzoghenone compound is a 2- hydroxybenzopﬁ):gtﬁ%)laﬁ/013280

derivative. Exanples of such derivatives are

as, folloms 4- hydr ox 4- met hoxy; 4-octyl oxy, 4-

GBsATERYV-9 Cd@ﬂéwvéry%ﬂ Cé!asbéﬂ'ﬂWdﬁ!/,;and Cyasorb™UV-2126.

SR SN0, RS RS

conmpounds which are suitable for this invention are

dsvarighy af\snzogrjazbledpimpolix yieewefabin eifayvty(arflers etherf' -

h
OIS CERTRAOH SARRES insliye A3 udsmis-mthgiphens)-

b tiiaeody;- 2H(3A5-didére b nzotriazole; "_tert-butyl-2'-
5;? );r); ﬁgﬁ)g:%’ ) i «Zre dls»m%m%%mﬁg;gﬂ;@e ot iazc le; 2-(5-tert-butyl-2
Hmﬁk»%( be%ﬁiéﬁﬁ%none

&uamemymmga)gxaﬁyﬁbaﬁwﬁm 43 S tgl §1 20 Zzofl’ nonlzdnylé Sy

2,2' -di hydroxy hoxy-'4' = pr opoxy
gl ﬂ&%ﬁ%?@maﬁo}ﬁéﬂf{éxtymbutybm bque/ﬂimdrlf;ﬂmﬁeﬂ) S.dkloro-

B e S D D BB rniss 242
hydreyy- 3 ©9aplick 3IpBehyDBENIFA O et @15213&0;(523 ageth Tk 9.
%@? “&%L‘gv&??%‘i@?ﬁgd‘ag OxpP eﬁa ﬁFB?W)@heeﬂ) penzatsiazaleand 2-

(2Atydroxgridt-adtylphang)) bd3RfdRiamd. 3040, from BASF. A variety
of benzotriazol e conpounds are useful in the

ne ethe ositians. Non-limting
exayr%y?géxla € 2 of %IV s%ﬁy&kge@nd I*REP"HS/P‘E) Fapy p§ the factors
Ilmémzabbw ag ﬂ%g&r;d to the hindered amme light stabxhzer The total amount (rf uv

5' -di - ter but y dr oxyphenyl ) benzotri azo
é’% oL ‘P&FH‘C*‘HW&/ ezanscw%?%@éh\@wht)%éhmw Bnsight %, based

G (2" tolay Gy o goiska3iede ot
t et r anet hyl but | ) phen?/? eb%ﬁzgﬁ)raingzpofyéalkenyl al‘omath) resin. In

some speatfic %Wb(tdéfflfmb Gheylpve:k of W@Mgheg{yht)ar— than or equal to about

t
o “"e%ﬁﬁ o BREDFBHR frede st & a8 hous 07, et o some
ezpe(cg lé’spéﬂ,fefmgit opiboBimenes; thetieme bf BV -abysibed iy gbentharbaegedi o

Qi

r o%/v eéh( chotHexy? BrEHY FehRotsd thaveAhe BV absorber is often
p.i_’eS(:Qt at hyehebleys Ran oBdqayll to about @S weight %, and more specifically, less
than or equal to about 4.8 weight %. In some especially preferred embodiments, the

level is less than or equal to about 4.7 weight %.

As mentioned above, the compositions for certain embodiments of this invention
contain titanium dioxide. As those skilled in the art recognize, titanium dioxide is
characterized by high opacity, brilliant whiteness, excellent covering power, and
resistance to color change. The titanium dioxide can be in various forms, e.g., anatase
or rutile. Very often, the titanium dioxide used in these resin compositions is in rutile

form. Moreover, as those skilled in the art understand, the titanium dioxide is
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but yl phenyl ) - benzotri azol e;
2-(2' -hydroxy-3',5"-di net hyl phenyl ) -benzotri azol e; and
2- (2-hydroxy-5-t-octyl phenyl)-benzotriazole. The

e anount of UV absorber will depend j <
@B%&Pl ésg% the factors |isted above, in reggFJH%%g{/ﬁezso
hlndered amne light stabilizer. The total anount of
UV absorber is t pically in the range of about 0.5

\géqf@(ﬁbly%ug'fgc% eg; mteghmu%a pasiestingomateligl. t%@'TlOz is
int e and y(al ken
ar o %{ glld%ollo %dgeég?‘?‘%sé‘ree%g‘glenﬁﬁb ésw gﬁ}éefs and

Igmnelesof UV absor ber |s greater than or equal to about
0.6 weight % and preferably, greater than or equal to

% sohe especially preferred
fi"pnt%%“c’ie %é} @HB“ e thi3y Iy sptig Seyacincds Hrasiamedioxidarit is

dnpecpdnthat this iR Kb edbRi n !
raIr)1 e E R)/Cged lsa ove, : thlgreuv gngnél?@geér%%@tso %‘%ﬁn%&ﬁﬂ lk‘fel for

ments i ahoyh 3.0 by ygiht, tbesed bmuthe 4ot waglgl”df thé resin
a&ﬂ SRE® {BPEE! s to a
4.8 wel ght % {ogﬁ)g%lr%n éé %e?}eak @8& ry(rl)eélf: ee(fili]eé rdsfh S He vinyl
BTOBBHE Fasim).s In Qdml@ speeifie bmedulnems thewmaxigfunelgud lis douehsBtby

0 th f
%hgﬁ]lﬂlgtl Q r?ggécl ?stn edﬁaxcixggni%? g\;rei Imoarllagut 10(5%

by tvmghummemntaumAsvdl rfas &1e§d<éxhi><ﬁﬁiné1ﬁs §s"sudlly about 0.1% by
ani um characterized by high

%Rp ’i“}%e I n% towﬂ-; oxide Iersé Ii

e t yo° BFTF Y RROmey e fiscayered that linafieg he\agounigof titanium
dnox\ﬂé in idmai®s r&LROBEMAGmER! OV s&BﬂﬂQ Qs dl&ﬁb&d ﬁﬁﬂér%ow
di oxi de can be in various forns, e.g., anatase

¥t 11 0 cXamBleH 4 dhpugh e numberof seiony @silatde fos ik moidedmaele
MeP b re‘ﬁﬁé'ﬂ&%bztds@ Hfsthb §es'uﬂ:tc[dtﬁ heli aJr11 3{&“ 1ﬁ‘Mf§ ?I?\a/l?eﬁ%ﬁf in terms

t hose skill in the art un ers
of ‘&Bl?fd%atrlgty @Envwxzme/a_h%ezdd@mmsameﬁma%za& also noted

I ted with :
RIS, it leyab el %f?.l{ se%grgiim,oezgqr lglose %{egﬁefi)go H)g@bnel cglorants,

assivating mater
tngﬂ asuaflpy mﬂuda latspesifghliroitdnen of Graffunddi6xi@ORSEIR), €, such
as whi skers and granules. In some of the embodi nents

e CoMpRStDOH BRTPVEILSH bl B el B Aulelisin e gy of
@imu nﬂ'be cdlbs araxbtainad Ibg\selhctfng fcolorants or combinations of colorants
which are used in conjunction with the titanium dioxide. As described by Lohmeijer
in U.S. Patent 4,493,915, the colorant package is selected to compensate for the
change in color of the polymeric constituents upon exposure to light. The color

compensation often occurs by way of a bleaching mechanism.

As used herein, the term "colorants" is meant to include both dyes and pigments,
which may be organic or inorganic. Some general information regarding dyes and
pigments is provided in U.S. Patent 6,355,723 (van Baal et al), which is incorporated
herein by reference. Colorants used in thermoplastics are also described in "A Primer
on Colorful Additives", Ronald Harris (Editor), Plastics Design Library, 1999. The

well-known Color Index names many different chemical classes of colorants.
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t hese enbodi nents i s about 2.0% by wei ght, based on
the total weight of the resin conponents in the
conposition (e.g., the poly(arylene ether) resin and

e vinyl aromatic resin). In sonme specific
é@%%%%qéﬁfs, the maxi mum | evel is about 1.59fy/US2006/015280
wei ght, while in .sonme very specific enbodi nents, the
maxi mum | evel is about 1.0% by weight. The m ni num
| Exwamiplek gnclodee sigtrosoy b, naoiic ados disbdriayo, Joabo Oazsfo RYibene,

wei ght.. The present inventors have discovered that
|y dtpﬁ%'%é%‘ﬁ?ﬂe’ fardmethane, Fanthensx awjeoling. edsidine, thiazole,

adagie, I Gplchol, NaiX| BV Bl | | scrjhed
further bel !())w ° eflg. , in tI?he exanpl éél.}éur?%lq?ﬁg%ghgrb'ﬁgkemne’
flgarketsme ¢ anthiaquinens; lindigleidf end phibalovyading, @ Welt la inoTBanic
m&guced because of the restricted titani um di oxi de
I"evel s, the benefit in terns of color stability often
represents a highly desirable conpromse. (As also
(tdoied of prlpew; orspmbinatiersedicolerahs vafl of bisse depédit ih Gige part on
. irected,to.nethine colorants, do not )
Cr 1 e TS NP RFEIET G cpradts eAmPGRY used in
eplytaryl ellcel ahe) spmfa'slftmnteqmlwgsfdub@@:s Ryl Red, {S\Sﬁz@?ﬂ Bhle 104,
or in rticles in a wide variety o
ggﬁ%‘?‘:@“’?‘h %&“8?‘2“’31‘%%%‘5%%%%&915 Biggent XQY%ﬂ%ﬁ, Satvent
OfioletortB) nadei edth Qlurkightey AMnSineséhtt ChieRAERsUSEHadil ;
conjunction wth the ti tgni un?sdi ox?ée.&sﬂeg ﬁg%dégr]i%tgge%@ce
E@H#BESJ' nd infegtergneg piggents baspdagclagielar stheturss) dlwndgscent dyes
BRY 4RE De ietnphile® GhAMILS taf f he ~.cha i.n
co?or of t he polynefi% coﬂ@??@%@ﬁ?%gﬁﬁgﬁﬁé¥83§3%§(?8wm“
Cragige 60)Thie iscads cogontemplateshibalt pigmeroé sueh ao eind isslfidy, cagbyn 6fack,
' ism . use erein, the term )
ARl TN oo 1B o uli Gl 51 Fotipadenspint stumimum
pilfosidinate,, sodinfi ahfosiﬁyaté;e:hmngﬁﬂitigndﬁy dtamgn@ ARi1E, nick@MBntimony
dJnformation regardin es an pignents is
%‘F@@.‘“ﬁ*’é’&iﬁ ﬁ“‘[f"éf °’ﬁ§? 8}?9 %8 ,e§’5’g°,y9<¥3‘\(l%lﬁr 1BefaMerig pigments, ie.,
piginetits whidhrebaige @Rk @epeniaf 8h thebiewiRf 8588 06y 210 IHe"
%d in *her,m)pl ast i f:bse ar%, al seo eél_els%ri eg&iiyn A 5??&’2?'
HA st PIRR (At Gommatmgitaits gicompegiding: and/or blending
mkypsikd BsSuse@si gn Li brary, 1999. The well-known Col or

| ndex nanmes many di fferent chem cal classes of

9(“ or arft s. 13 WD 2006/ 118832 PCT/ US2006/ 015280
ellow colorants are often used in combination with the titanium dioxide, to produce

a number of colors which are popular for various molded articles. Non-limiting
examples include yellow dyes and pigments from the anthraquinone, azo, and
aminoketone families. In some embodiments which are described in more detail
below, the use of methine dyes when a yellow color component is required.for a

particular grade provides unexpected advantages in UV stability.

The poly(arylene ether) compositions may also include effective amounts of a variety
of additives, all known in the art. Non-limiting examples include flame retardants,
lubricants, heat stabilizers, processing stabilizers, antioxidants, antistatic agents,

plasticizers, fillers, reinforcing agents; anti-drip agents, processing aids, mold release
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Exanpl es include nitroso, nitro, nono-azo, diazo,
triazo, polyazo, azoic, stilbene, carotenoid,
di phenyl net hane, triaryl met hane, xanthene, quinoli ne,
acridine, thiazole, indam ne, indophenol, azine )
OLIPUASBZ i azine, sul fur, |actone, am noket BG&/US2006/015280
hydr oxyket one, ant hraqui none, indigloid, and
pht hal ocyani ne, as well as inorganic pignments. Choice
efentw vonalreffects addiribésn@lgl, aial Plak&))! 208 38diGusWolnbindfions thereof.
gﬁqug dﬁﬁgﬂg.ln | arge part on the particular color
&ilevels, OingfrecHY et frR b drtpmunedowiteast spdier expetimpatation, but
usdly irdhge 0} ¥dcBMAi I ksl :
fol | ows Per yl gﬁa}g&ggﬁ,fﬁ;é’g?‘f/%‘%t&q & lﬁ}e;éfg@% BT 1 8% by weight,
&psed A0 the wrigltof thegmtirecopposttigmelnt thikee dOthe fIRing f@4Hants, the
S \i 0. 3, rare_.earth al um nates
(et 228 (o BlotE oy oy Rl i oo e F PoMEF e i I and
pligfreimgsigenindhd lavad i(foe ERAE MaPbORIERYr Se.2AKAE a6t UBHWR)y Wlight,
structures. Fluorescent dyes may al so be enployeg,

i i . t limted to, Amaplast Orange LFP
PRE Al o Bl S e T B drposions
phigheoneinsu dénseenezinathing Wofdrae, TEEpRSMt plvastsrs hat@BRbdvered
&p{ nate,af balt titanate, cadm um sul fides, iron

oxI d¢, .ll%ep Hicthing, G%Ofaébl(%qu PE Rigament deminbas resulted in
siphificsi,| iseapeted NhpIIRerAsHd FPRYICE bl %ﬂnbﬁgd 0 Gk iltar
antinmony titaniumrutile, and zinc oXide na e
%ﬂ‘b‘%‘ﬁé d inpofyfasleneethenompositiepsent s, i.e., pigments
whi ch change col or dependi ng on the view ng angle, my

Mafp mehiaePéodRinds B duiddld if&Uhal %&Hgg&'ﬁm th%?g i%lheg usually

remai n dj screte during conpoundi ng and/or ble
thatacieriaed hydhe presencered the wedisle@reupt s are of ten used in
conbi nation with the titani um di oxide, to produce a
nunber of colors which are popul ar for various nol ded
articles. Non-limting exanples include yellow dyes
and pigments fromthe anthraqui none, azo, and

am noketone famlies. In so enbodi nents which are
descri bed in nore detail | ow, the use of nethine
dyes when a yel |l ow col or congonent is required for a
particul ar grade provi des unexpected advant®¥es in W
stability. The poly(aryl ene ether) conpositions my
al so include effective amobunts of a variety

in the compound's chemical structure. The bonding sites on the methine group of
formula (V) may accommodate a very large number of chemical elements and
chemical groups. Frequently, the group attached to the carbon with the double bond is
an electrophilic group, while the group attached to the carbon with the single bond is
an aromatic group. In general, non-limiting examples of groups which can be
attached to the bonding sites of the methine group are as follows: alkyl, cycloalkyl,
hydroxy, alkoxy, halogen, aryl (e.g., phenyl), biphenyl, azo, cyano, ester, naphthyl,
imine, and anilino. Multiple aromatic ring structures may be attached to the methine
moiety. Moreover, any of the groups attached to the methine moiety, directly or

indirectly, may include substituents, e.g., cycloalkyl groups substituted with alkyl
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of additives, all known in the art. Non-limting
exanpl es include flane retardants, |ubricants, heat
stabilizers, processing stabilizers, antioxidants,

nt|56tat|c agents, plasticizers, fillers, reinfor g
QMG 1383t i “drip agents, processing aids, FE’USZOOG’OI 280

rel ease 14 WD 2006/ 118832 PCT/ US2006/ 015280 agents,
visual effects additives (e.g., netal flakes), and
\gauupmh@logcm‘ocyaao loarhmxy haetien kther, k&tnd, @¥EME 1iRE, Alkyl groups (as

ectlv ness _can ﬁi én}lned wi t hout undue
expe §5|B§‘|,e'gb Waichpre-atiaghed t9 e meghine moiety may be

atﬂzdg}ttl OtG)raxfdl@dn abw% Qurilx%rkﬁf s“ﬁétg@gmtélgsi ?Jrﬂg:ﬂtcaﬁ%%’ &Xsent in

wei ght, based on_the V\Elg of
RS Pemeandy are; Figed: i 8.9 Patene 50861161 r@eavatantal), vittieh is

u ut In, the case. of
AR U e, RN S b S5
pﬁ@all}'ebee long fwdviche eattdinsranord ehani g’(bemethﬁlegi ouplPe.$.0 bAD Qe tiris-

i s invention

enmbodi nent of t
tﬁ)a‘JP"X o ée"g“{b&d dBAr@F( gﬁr"w“é hateat hMoreoxernpelymethisesmatepinls pre
alsmcmsrdeaﬂ hereastb be ARt YHIBR ceRkREsant . The present
i nventors have di scovered that the use of the nethine
orm has resulted in

d
SO 2o S P ETERCL ABR 08 B s
Ghrialiberg etyal); assgfsﬁg}x;\nfgdat 8 zﬁs)t, ng9667 lpﬁeaa'ibt a, 9%?%1% hﬂuger
SITI S
B S 503 el DT ot ohihod paiasit o mcomedamm by
tefdaétich.y Oﬂi@ﬁrn%ﬂhﬁé | DRy afehﬁesgﬁlgeﬁleﬂc eSanthe% ?e Agsorp%on

t he conpound’s

0
gﬂ?@“ﬁoﬁaﬂpﬁ@le&u ?fe@%Meﬂme rstehi Breengplifiog of 2,3- Bismliyade(n\l)l—

e TR g r.of c

]gllégrreﬁ?s ang@y@lhE‘m\&g{.%%4 b?oAug‘g gﬂﬁ hensE gge’f‘hg’ gt Yp Vol
%+ Nachap- 426-430e carbon with the doubl e bond is an

el ectrophilic group, while the group attached to the

BN b % SRGLE BOOShd & pah AferaLio aroup, i

general, non-limting exanmp
rEesenidhesitions t he bondi ng sites of the nethine group are
as follows: alkyl, cycloal kyl,

Disperse Yellow 201 (Trade Name: Macrolex Yellow 6G) VI

O e g

Pigment Yellow 101 Vi1
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hydr oxy, al koxy, hal ogen, aryl (e.g., phenyl),
bi phenyl, azo, cyan, ester, naphthyl, imne, and
anilino. Miultiple aromatic ring structures may be
attached to the nethine nvoiety. Mreover, any of the
YP30Y4 1882 ached to the methine noiety, direc?¥§“%?WWM5m°
indirectly, may include substituents, e.g., cycloal kyl
groups substituted with al kyl 15 WD 2006/ 118832
PCT/ USZ§Q6/ 015280 groups, hal ogens, cyano, carboxy,
amno” et her, ketone, and the like. Al kyl groups (as
XS simlar gpoups, e.g., al kenyl) which are
a N\o the 1ekhine noiety may be straight or
br 2 d. NN PETTREr of suitable groups which can
bé > in conpounds are listed in U S
Weaver et al), which is
reference. Furthernore, the
met hi ne- based mat e may actually be one which
contai ns nore than‘ene nethine group, e.g., bis- or
tris- nethines, as described in the Waver patent.
Mor eover, polynmethine materials are also considered
herein to be nethine yell ow colorants. Suitable
nmet hi ne col orants are al so described in the foll ow ng
DisgerspXelbaw 31 4, 391,886 (Frishberg et al); VIII
4,605, 441(Masuda et al); 4,705,567 (Hair et al);
4,981,516 (Kluger et al); and 6,770,331 (M el ke et
aI).{¥${_£i(;hese atents are incorporated herein by
ref erence. “meX hi ne colorants are described in
"Synt hesi s SQ A\eJpl ectral Properties of
Bi s- Meyfitne Dye i by 2,5-Bis-Arylidene-I-
SHyanonet hyl ene- CyciNgdent af@s™ Ndiy, A Asiri, Bull.
Korean Chem Soc. 2003, Vol. 24, ﬁo. 4, pp. 426-430.
Provi ded bel ow are the structures of sonme of the
met hi ne col orants useful for the present invention:
Di sperse Yellow 201 (Trade Name: Macrol ex Yell ow 6G
Vi O/ \ \ | ~~

i ncor por at ed herei

Disperse Yellow 61 : IX
0~ CH,
CH; CN
ﬁ o)
AQt

T
CH;

Solvent Yellow 93 X
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Ol N/ CNCN Pigrment Yellow 101 VI 16 WD 2006/ 118832
PCT/ US2006/ 015280 OH HO N M Disperse Yellow 31 VIII
G~ NO CH3- NCOCH3 Disperse Yellow 61 I X O'CH3
CH3 OCN CH3 Solvent Yellow 93 X 17 \VO 2006/ 118832
PO/ 015280 CH3 CH3 N~ "N N -N O O BCAB0eY5280
Yellow G7 XITL O\ O-~N <11)CN

Amaplast Yellow G7 : X1

Sy Y
o dr s

Methine materials having the following structure can also be used in the poly(arylene

ether) compositions:

H

XII

wherein each A and B is independently oxygen or C(CN),. Each R and R’ in formula
XII can, independently, be various groups (substituted or unsubstituted), such as alkyl,

cycloalkyl, hydroxy, alkoxy, halogen, aryl, biphenyl, azo, and cyano; and x is either 1

Oor zero.
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CN Methine materials having the follow ng structure
can al so be used in the poly(arylene ether)
conpositions: H (B)x N R X I wherein each A and B

i S indegendently oxygen or C(CN)2. Each Rand R in
VO A383% | can, independently, be various §FEHY§YP06/015280
(substituted or unsubstltuted) such as al kyl,

cycl oal kyl, hydroxy, al koxy, hal ogen, aryl, biphenyl

Ay ofitieh YIS mabHidlsird SelEkhAWR inkhe S B8 LMhilals
@?6/ 118332 PCT/ US2006/ 015280 Many of 't he et cX}Qmemauy
rar oen, identitied by theifncammen same); | maaddumao Itlafbtc&npounds

GORAES Ve athé Yollo“&lg}s%j‘.hﬁ[a ﬂtvqégfake d sq{ftgble Por ﬁ*ﬂ% %Fr}t@ﬁ'eg

conmon name e cormpou
abave, the follomnng net hi ne dyes are al so suitable
Basic ¥gllewilhyvent i on: Basic Yellow 11, Basic Yellow 12,
Basic Yellow 21, Solvent Yellow 79, Solvent Yell ow
Basic r¥dd 9w Oracet 8GF), Sol vent Yellow 147, Sol vent
Yel l ow 168, Sol vent Yellow 169, Solvent Yellow 170,

ol.vent Yellow 171, and
asic Yellow 21,

Solvent Yellow 79,

Solvent Yellow 145 (Yellow Oracet 8GF),
Solvent Yellow 147,

Solvent Yellow 168,

Solvent Yellow 169,

Solvent Yellow 170,

Solvent Yellow 171, and

Pigment Yellow 117.

A preferred group of methine compounds for some embodiments comprises: Solvent
Yellow 93, Solvent Yellow .145, Disperse Yellow 201 (Macrolex™ Yellow 6G), and
Amaplast Yellow G7. (The Amaplast Yellow G7 material is sometimes also referred
to as “Disperse Yellow 201”. Its structure is provided above). In especially preferred
embodiments, the methine compound is Disperse Yellow 201 (Macrolex™ Yellow
6G).

In preferred embodiments, the methine compound is present in the poly(arylene ether)
composition with at least one ultraviolet light absorber. (Suitable UV absorbers have
been described previously). In these embodiments, a benzotriazole-type UV absorber
is often most preferred, although a benzophenone compound may also be very

19



Pigment Yellow 117. A preferred group of nethine
conpounds for sone enbodi nents conprises: Sol vent
Yel | ow 93, Sol vent Yellow 145, D sperse Yellow 201

Macrol exTM Yel | ow 6G), and Amaplast Yellow G/. (The
&l‘?ﬂzﬂ?“élé?s el low G7 material is sonetimes al s§CTAFEPEYF280

to as "Disperse Yellow 201". Its structure is provided
above). In especially preferred enbodiments, the

iveitdbiene Foulmﬂmred al Bind¥repamse Nkl awizRl i B né)%% T some
e referred enbodi nents, the
H‘hﬁ%&%ﬂ‘% g-loﬁeggrp fose skillefbinghe artamderetand Geatibe )nndered amine
Gigheo %bllltéincdfﬁﬂohn@tmﬂye Ast bo cé‘éLe{r% aviQl %{teae Hled Selatively, high

absorber. (Suitable UV absor ave
ISRt Ak th) JV jabsortes iy sntmpeiisaerfos theabsence of the hindered amine

hgmzspaﬁ,nglz&lnﬁi E‘){cpe UV absorber is often nost

preferre ough a benzophenone conmpound may al so
be very 19 WD 2006/ 118832 PCT/ US2006/ 015280

Moreaypr, dhe mgthirisenonteining polianyitee &dle@m%%ogh@ﬁtlisually (but not
enbodi nent s
PR aheh e ) B PReERE iefiosd Arcribeiretiony. Ereaentiethe
hmmldapmauamsnels 4 ngs niiteddl. | TRE ratfPBPHUNGryIRY ehiRh) t?evinyl
0 Xa rel atively high” anounts

?‘ﬁ Eﬁ/r %é% BQ‘P%HQE éﬁ"ﬁéﬁ’@hﬁt@v? .or the absence of the

hi ndered am ne |ight stabilizer conpound. MNbreover,

Thre apperofriate amowtt aif ﬁhd’!ﬁn@%ﬂ’({v@lrcﬁio%? vell hi%ﬁe)nld on many fﬁctors

(but not always) include vin
fﬁ%’ n%?sl?‘i: %%ﬁpﬁ‘s‘ﬂc f‘ﬁeﬁ‘é‘“’t‘?ﬂ%@t geployeds éhe Spmm mlm(hlylene ether)
tesie qised) tthey desir&® coldil foy rd’ﬂ[l&EnEﬁa'dQ wrlﬁsthg %e'grtl? sBnce qf vinyl
material, The ratio of poly(aryl ene et

APPRLG FeSinse dhien conditigng Hinder whichathgewssis e[trodunt tih u@dﬂlo(beg y its
ﬁbﬁct@@ e Q&b@hﬁ: R Y. SHd_l_Ex%gé?mg % ¥1€ Idler% a?gglgeg &glpt% ﬁtq\glhzer

epend on man actors ey Fhdf
‘i?ELPHP‘PfE ansl HVambsogepy; Cﬂjtédﬂletpr@eaq:eeor fabs@nwabiy ofed lceleants.
U

d
©4 Qﬁ'§ )the Em%tthhe X e?ﬂtmdt {gf“? éjsgﬁtlearéga E\ée? 8? aR,]iei%;t, @ gugpg)ﬁgfpp@s by
ershtnbasedhen dén dpdlﬂsoasfs thenetsin brhéheh Cin @81 SniPoditlbE t(ie.,
ﬂo%y(ér@l%ge Qr%eg ‘ahd the vinyl aromatic resin compound, as well as any resinous

impact modifiers). In some preferred embodiments, the level of methine compound is
at least about 0.025 parts by weight, and most preferably, at least about 0.03 parts by
weight. The maximum amount of methine compound is usually about 0.2 parts by
weight, and more specifically, about 0.1 parts by weight. Those of ordinary skill in
the art will be able to select the most appropriate level of methine compound, based

on the teachings herein.

In general, the compositions of this invention are prepared by melt-blending the
various ingredients to form an intimate blend, according to conventional procedures.
Such conditions often include mixing in a single or twin-screw type extruder, or in
similar mixing devices which can apply a shear to the components. All of the

ingredients may be added initially to the processing system, or else certain additives
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proj ected UV exposure); the type and presence of

hi ndered am ne |ight stabilizer conpounds and W
absorbers; and the presence or absence of other
colorants. Usually, the nethine conmpound is present

O YOP/EFER2 of at | east about 0.015 parts by RGATUSRAQ06/015280
based on 100 parts of the resin conponents in the
conposition (i.e., poly(arylene ether) and the vinyl
anayniget pre-compounded With bhélor @Sre We ke FASnaANYomt B SL 0!

ig@gct nodi fi erg). In sone pr eferp?eda enqod%%rﬂésg@?&faﬁgme
Ve POYPT st Kinyk aposmatis pRlymer.  dngredients sechoast tH@. @@&ants are
PamieAmBY adtRll bk dowitte R ' L least aboyt .
pankinby el 6k Qo0 B RhLELANL il b Rt el i
c‘Bﬁ*ﬁ@@PﬁdPr_rﬁ?éreé u?mlly, eiininga popianlef ohy or WicHTithe B resins,
e SiRES \ u .1 par y. wei ght. 0se 0

or é‘?na‘?’;&é of féﬁl"f‘%’“ ‘?‘ﬁ‘ge Splprapps| qudhe xpious pdditiegse CEhetrhaster-

rpetsh cap iren beicatnbined wath (B¢ rdiiitten 8f G0 TRAMNEd NASETuts Qking

. tt%eblteeq%chl n?s herg n. In general, the conpositions O
thi 8 T AVERPFSH Creluppe patrusipng \saf thesnastedtbatgh arveuse of color
\catidentistes WHEE eHiaRink Shd N, Nt :at.e..bl end, :

accor di %g to convgnti g%lg SE)Hrogcce ur]ft?&elg.me GRRsh i o e i varigus

SPPBPiScIngdfan Ascrgaseycalor changerpytle tioe. t Wi n- screw t ype

extruder, or in simlar mxing devices which can

amplhyr ambb@atent of HhE t L, of. the
i ngredj ents may be adlg&egggﬁlﬂﬁ%]idzrleftéé {2 afthcézesp?r%aé?sfrﬁﬁl the
§9’EP9—:5H1°“6 [deseribed previonsly A ariclesscanie MEA2B0 SlyldBSSrional
REHH#i &2 R, may; he. pr.e- co unded with one or
nmor eltflgf2 t ﬁ'grpgl?%ﬁngrag' c%“r?%gh“@h{‘% 652;8818? &pclisieyinjestion pyoding,
theamefprming blewrpiolding weltadering aydeie.likkngr edi ent s such as
the colorants are sonetinmes added at a downstream

a master-patch is

PRdst BRibdiE er. r-eover. . g )
SOMBt | Mes p?lg)p()ég% (Le% lﬁsﬁ?{\{? £ T, 3 WG ARy R thermgplastisnartisles.
ooy i oot mes, fan LBl i Rk ictihuve
L e O LA 2R U e i
examglen iretude utohmwtif Ocoiont e 116 R tomp B Bidtord, Bfsiness
ling. r.ocgss, e.g. hdur| ng extrusion. Use of 'the

%Lélg)?lgr bpighine diriress diapd-held) dswices; omedient requpmenthend exercise
ayalpntegt.t he conposition can facilitate dispersion of

t he vari ous

EXAMPLES

The examples which follow are merely illustrative, and should not be construed to be

any sort of limitation on the scope of the claimed invention.

Example 1

The following materials were used in this example:
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conmponents, and can decrease col or change cycle tine.
Anot her enbodi ment of this invention is directed to
articles prepared fromthe cgnposgtigns descri bed
reviously. The articles can be nade by any
g@ﬁ@@%{ﬁa al technique known in the art. NbﬁCT[ﬁ?PWW§n°
exanpl es include injection nolding, thernoform ng,
bl ow nol di ng, cal endering, and the like. These
cbabboki tions can be used to forma wide variety of
thernoplastic articles. However, the articles which
benefit most fromthis invention are those which have
very specific requirenents for color stability, W
ability  and the like. Non-limting exanples

i@mhmmauﬁﬁtonotive campenents, televis D& cARFHnCOMPUT €T
7 hﬁfeﬁe ethet§! NESS | 4N JUwRBY . 11 gnt dé&(é%lﬂu‘ﬁeth 1-1,4-
and

el d devi ces, |medi cal equi prent,
equi pment. EXAMPLEY The exanpl es whi ci-fg]feo’(?r{? ayer  resin

nmerely illustrative, and shoul d not b?'?ﬁggt;§$H tgﬁﬁ%ﬁi
[ 'tation on the scope o o
any sort of Iim on on the p S o e Dot e

i &ﬁ;w' aé&a‘?PBY é"‘*eﬂez SO P06/ 118832 Pcﬂ@smgr@ylmwswe,
figgé 1 Conponent (g) Amount Descri pti driubtRoimedified| ene

et her) 50-55 pbw(b) Poly(2,6-dinethyl-KwkSQphgnymhna)nmh
ether resin having an intrinsic visddbiiw index SMFI) of about
chloroformat 25C,| of about 0.4 dl/ (.3 gdugir10 mpagds at 200°
Pol ystyrene 50-55_pbw Conmerci al | y- avgid add $kilograms.

Flame retardant/ | 13 pbw Kronitex®50, an

plasticizers isopropylated triphenyl
phosphate compound.

TiOo Variable - See Below(€) Titanium Dioxide

(a) Each of the compositions additionally contained less than 3 pbw of various
additives (heat stabilizers, mold release agents, etc.)
(b) pbw = parts by weight, based on 100 parts resin
(c) TiO2 concentrations were: O pbw; 3 pbw; 6 pbw; and 10 pbw, based on total

weight of poly(arylene ether) and HIPS.

‘Each of the compositions was prepared by pre-blending the ingredients at ambient
temperature, using a mixer, and then extruding the pre-blend through a twin-screw
extruder at about 540°F-580°F (282°C-304°C). The extrudate was then injection-
molded into test pieces. The molded samples were evaluated for long-term UV light
resistance by exposure in a UV test apparatus, designed to simulate indoor fluorescent
lighting. The test is described in U.S. Patent 4,843,116 (Bopp), incorporated herein
by reference; and in "Mechanisms of Polymer Degradation and Stabilisation", Gerald
Scott, Editor, Elsevier Applied Science, New York, 1990 (See Chapter 35,
"Photodegradation and Stabilization of PPO® Resin Blends"). In the accelerated light
test, the ultraviolet light irradiance is approximately 10 times more intense than a

typical indoor office exposure. In the present instance, the fluorescent



i fi i fl ow
HI PS) rubber-nodified polystyrene with a nelt
i(ndex)(l\/FI) of about 3 grams/10 mnutes at 200 C and
5 kilogranms. Flane retardant/ 13 pb}/v KLOHI Lex(r)SO, an
i sopropyl ated tripheny os ha

Wﬁ&/ﬁggzﬁf ?t 'Flj'l OFZ)yVarl abl e - See Bel ow c) tP%rlfugFﬂoH%szso
Di oxi de (a Each of the conpositions additionally
cont ai neél I)ess than 3 pbw of various additives (heat
JishbPHPyidp shighothd sanaplewerc agpsies sintilfied twioNeaRd b)err‘door office

by wei ght, based on 100 parts resin (c) Ti02
% lzgntratlons were: 0 pbw, 3 pbw, 6 pbw;, and 10 pbw,
based on total weight of poly(arylene ether) and

Hp H8s eEzmpple.othe tUTe lighnesiSiahécONSs ¥atesBECRAERES Hthe tyellowness

blﬁendl ng. the i dients at anbient tenperatu
Eé@ﬁg d aﬁfg{&n m& 122 r Incaeneral, Inedetin o @balit 2 is barely
discarniple, &vhilviathesde 4 1§)éfe‘§u'~l‘§j Glsibf, RO ]":68 gg %Etpa fajlure
(282C-304C). The extrudate Wwas then injec

test pieces. The nol ded sanples were eval uated _
for long-term WV light resistance by exposure in a W
test apparatus, designed to sinulate indoor
fluorescent lighting. The test i st dgsaglrgleg [ Byu. S.

4,843,116 (Bo E ‘ i ncor porate _

rngzrtence and |n(" i sns of Pol ymer Degradation
and Stabilisation", CGerald Scott, Editor, Elsevier
Appl i ed Science, New York, 1990 (See Chapter 5,
" Phot odegr adat| on and Stabilization of PPQ(r) Resin

e . R ed Light test, the
§:rﬁrie,61uﬁ1,b L nIEﬂ"lQQQWM@m s lappr ®eltadtiel y 14 ti mes
“U;a ihiense than a t 9pi cal i ndoor off3 ce expodure.
In the? present jnstancd, the fl jorescem 22

3 6 17

4 10 18

The data of Table 2 demonstrate that reduced levels of TiOy 'dramatically improve the
color stability: of the poly(arylene ether) compositions. Conversely, increasing the

level of TiO2 to 3 pbw or higher results in an undesirable, significant increase in color
shift for the resin.

This result was very surprising, since the color stability for other conventional resins
typically increases with increasing levels of TiO7. As one example, samples of a
commercial ASA (acrylonitrile-styrene-acrylate) resin which contained varying
amounts of TiO) were weathered, and then tested for UV stability. (In this instance,
the weathering test was carried out according to an outdoor protocol, ASTM G26.).
The results indicated that the resin samples exhibited much better UV stability at

higher TiO; levels, as compared to lower TiO levels.

As another comparison-example, samples of a commercial ABS (acrylonitrile-

butadiene-styrene) resin were also tested for UV stability. Each sample contained a
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WD 2006/ 118832 PCT/ US2006/ 015280 |ight output to
whi ch the sanples were exposed sinulated two years of
i ndoor office lighting. In this exanple, the UV |ight

' was expressed in terns of the yell
i‘ﬁ%@i‘?ﬂ%? according to ASTM D-1925. In generpgﬁﬂgg&mmso

delta Yl of about 2 is barely discernible, while a

%ﬁun%g of 4 is cl earlt%/ vi sible, and considered to be
PHY gmaupgpleTiQemi (Qtherpagentwhiahyweee plesdne et @aintained at
6 17 4 10

Cananldvals) 0 I 03 2 313 '
18 The dg% angf[& %ﬁaﬁp&e S(J}'ésr?%l#s?qu?rgd {hi L%‘f’ Y0 edor (medium
ot iyt e Soorte Vet TRBANRY 1 38Ut idoor UV
%oﬁvlg eé?getlx(’?,gfrf‘}ru@f“ég%’% Which 55 Yompgimep feferreg 2o 20t IRV B test.
hi gher results in an undesirable, significant increase

iThe eoloorhanghirf thisf @ee waeme@aied. as DS ta e Flhd affbRdil to/ AST™M
the color stability for other

?é%i\?% In log%%ﬁ tgslrt,gaggf?gag NigeBethaappsprophetpmeteewasmiatibrated to measure

icolor, eaiigne kéleelaficeOfodd. 02 fgﬁ?eml SodSaimpl es_of

a2 comercial ASA (ag ryl ony tﬁ%lcﬁgﬁso yi enep-r%%ulgf/‘{rgtsgt) of olor
P’%JE?; om;ab Ha‘ggﬁat zpwéwgvgﬂyiw-muvﬁmgr lcn_:, zil'ib@%:lawe rfﬁ_r such
Weadld) RReth 3 g for stability. nthis

i nstance, the I%l/vegltﬂﬁgegll% Iﬁlgg)trgg’t the a8 ‘éai‘r‘er Wgﬁ};{;ﬁtyellow-to-blue;
andthe di riglueanessureywhiteoto-thackt ocol , ASTM G26.). The
results indicated that the resin sanples exhibited

RotGhe mgt@hpb%i&{s?%%%%%?ﬁg@fgl\%h?éh%'ﬁa%%aﬁgti@ égrlngr\lltect)géenggtion of

conpared to | ower .

S it s i i oumn ot RS, i
ioh hh 1l - | - S k ) .

test ed or €a[,b%g%ea§§?qc?.§;a%%8ﬁ zétan%T &-o diicE the @igment level)

exhibited a Delta E color shift of only 0.39,

Example 2

Each of the poly(arylene ether) resin samples listed below had an identical base

composition, as follows(2);

PPE resin* 48.64 pl;w
High Impact Polystyrene (HIPS)** 48.64 pbw
HALS Tinuvin® 770 0.5 pbw
Benzotriazole UV Absorber*** 1.0 pbw
Titanium Dioxide (TiO») 3.0 pbw

* Poly(2,6-dimethyl-1,4-phenylene) ether resin having an intrinsic viscosity, in
chloroform at 25°C, of about 0.4 dl/g.
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23 WD 2006/ 118832 PCT/ US2006/ 015280 different anount
of Ti02. (Other pignents which were present were
mai ntai ned at constant levels). Al of the sanples

WOS{dﬁé 1 ¥gsaPpear ed to be the sanme col or (nedi l'f"?g/lggo%x/?)fszso

I's Tinstance, the sanples were subjected
accel erated indoor W/ stability test (ASTM
D 4674-87), which is sonmetines referred to as the
"HPEPS:t dstubberthedifial dkenyharogetic resinlhiaging agRlyd@@diene content

r@gg%gg':%\ % Rglta E value, according to ASTM

|s test, a Gretag MacBeth
spectrophot oneter was calibrated to neasure col or,

JSTF n& yasteb r 581 bc(h@elwdmgiért-ﬂmp&ﬂﬂ%é&@&ﬁ&&é‘)et fiom Cytec
ﬁﬁcﬁg%ﬁ a set of color values for each sanp
accordrng™to the well -knovvn Hunter "L, a, b" scal e.

For such a scale, the "a" val ue neasures

G0e € toimr ednpléshalso Rontdiabd GesERRSUD
val ue measures \:h| te-t g%gygtk%%roadngggs’ ggat

%ﬁ%%%rts'trpéﬂéieleaéeF@anetéérrpl e which had a total pignent

concentration of 1.4 pbw exhibited a Delta E col or
ghe fdspﬁilv& szﬁnplésﬂeaﬁﬂb&ﬂﬁin&p{' par@iédiar tfpel GSeid égmglaﬁk as shown
w

wh ad ment concentrat| 0 4p
lrcbqe B hg a’&f S%Pﬁpe%\‘)@lhyw ZQkhwbnettb@l oplyBetnplas Fvhich
e@dtﬂh dslal frkth‘i}f -t%édy Gach of  the ,
EOl y(%r yl ene. “et her C&anégf n sanp%ng%fgﬁ Sfeegregzéqegv\?chggmgnto
RYREtQa) teghniques é@?{%tﬂ thosanlsechﬁ)r thel sampleé af Exdohiife 1,855, pre-

f8n 8 BPMe Ilargkaf PGBV R LS ek SThE sk G2 R80ae

ﬁbsﬂrdmnmate WaOthpiinjection- ﬁﬁld&ﬂhlﬁb ¥l pléeef. Ti 02) 3.0 pbw *
Pol y(2, 6-di nethyl -1, 4- phenyl ene) ether resin having an

%ﬁ%{ HgPi/%H %aﬁﬂ)lﬁg %} é/v'alua{g:d fgrhxlvgarﬂ?efn(r)lrg nhgrglctggs%cs %fsmgk%}(x)eulttenon
arc test accordmg to ASTM D-4459, based on 300 hours exposure. The color shift

(dE) was evaluated according to ASTM D-2244, as described above. The results are
shown in Table 3.
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24 WD 2006/ 118832 PCT/ US2006/ 015280 ** "HI PS: A
rubber-nodified al kenyl aromatic resin having a s
pol ybut adi ene content of about 7.5-9 weight %

%f‘% 11 - PCT /015280
- g({/ﬂ?/gg?oxy- 5-t-octyl phenyl)-benzotri azol e), U g

Industries, Inc. (a) The resin sanples al so
gzafgined | ess than 2 pbw of various additives (heat
stabilizers, nold rel ease dybkt3s, etc.) The respective
sanpl es each contained a particular type of yellow
colorant, as shown in Table 3. Sanples 5 and 6
(Di sperse Yell ow 201) were the only sanples which
contained a nethine-based colorant. The sanpl es were

r ep@ewigledic c or (dTypg of Coloezmnv et i ORGlouh€GNNT GUEDerk FiCoM:
|too |tohose used ffor the sanples of cheamplcr 1| i sRi(d)Pre-
bl endi ng of the ingredients,|followed by extrusion at

about 540F- 580&&%&2}@)9@@% meagﬁ_ 6\‘#&::: f,:l,-.,-l SR

| nj ect 10n- MOT J8¢kijoBf RodeF TP| CCCy o3 i, Tor fed—satipt-e
e o B o e v 4460 n3%Ad on
the Xelh()ll ar L,.YP?E?*NI :Ulr.:i } thQ.QB pbvﬂE) . e

oo ot -

evatated—acodriEIRY 200 ASTM | 224401 pbw destbr | beib 6

evarttatea—ace ‘n’qllgeva?.OJ: <ho in OT%IM:HV 3. P5 VD99

2006/ 178832 p(Nellep@81 015240 Tadleptaw Sanpl € 20§ pe

of Col 8rant AnfdeHowdB3 Del t a |[E Colag3 pbwol or pnt ('S3g.0

hifi(d) 1 YelMebowH638L HDY| 0. 0D.@BWwID: 3] 2 Ye[d W

K0961 HD * 0. 0¥ efibw13.4 3 |Vl T Quzlpy ™ Of 0T byy 260

11 Yellow K0961 HD(P) 0.01 pbw 15.8

12 Yellow K0961 HD 0.03 pbw 11.3

* K0961HD: Paliotol™ K0961 (Pigment Yellow 138), available from BASF

** Yellow 110: Pigment Yellow 110, Ciba Irgazin Yellow 3RTLN

*** Yellow 201: (Disperse Yellow 201) - methine colorant as described above,
available as Macrolex™ Yellow 6G, from Lanxess Corporation.

*¥%* Yellow 183: BASF Paliotol™ Yellow K2270

(a) Yellow 163: Solvent Yellow 163 - ColorChem Amaplast® Yellow GHS

(b) The Paliotol™ K0961HD samples were evaluated in duplicate.

(c) pbw = parts by weight, based on total weight of PPE, HIPS, and additives,
excluding UV absorber and HALS
(d) Delta E according to ASTM D-2244

The data in Table 3 demonstrate that the methine compound of sample 6, Disperse
Yellow 201, exhibited a significantly lower Delta E color shift than any of the other
samples. It should be noted that the Disperse Yellow 201 performed better than
Yellow Paliotol™ K0961HD (samples 2 and 12) at levels of 0.03 pbw. (Yellow
Paliotol K0961 is described as a preferred yellow colorant in U.S. Patent 4,493,915).
At the lower level of 0.01 pbw (sample 5), the Delta E color shift for Disperse Yellow
201 was about equal to that of Yellow Paliotol™ KO0961HD (samples 1 and 11),
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4 Yellow 110 0.03 bw 15.2 5 Yellow 201*** 0.01 bw
15.6 6 Yellow 201 0.03 bw 9.9 7 Yellow 183**** (.01
pbw 20.6 8 Yellow 183 0.03 pbw 16.0 9 Yell ow 163(a)

0 8.6 10 Yellow 163 0.03 bw 13.5 1 ‘
%’9’&1‘%&’%) .01 bw 158 35 Vel Low k0961 HDPGTES @RSz

11.3 * K09611-1D: Paliotol TM KO961 (Pignent Yell ow

138), available fromBASF ** Yellow 110: Pignment

wishougly ther Gluecydszsignififamilybettet thome:3 EiEbéétf'vf vam@gbme ?ég;eaander
01) - nethine colorant as descri

%%Qg&ﬁg%g%%g aéjln§s) Macr ol exTM Yel | ow 6G from

Lanxess Corporation. **** Yel|ow 183: BASF Paliotol T™M

Yhinpley 3K2270 (a) Yel l ow 163: Sol vent Yellow 163 -

Col or Chem Amapl ast(r) Yellow GHS (b) The Paliotol T™M

A B coM i S Bt Wi v ol eSS s ested fo
dovg-teid UM websility, @xiak Wkl Dght it ABsigRah sahlatthhddo E)?lllorgscent

to ASTM D- 2244 The data I n
ge t astllE - gl%g%g %Iélg%?}?el netisi biee @Ulﬂ?@ufm tia PBEmmoﬁtlons was

Weatiel $& that OF |EXWm ?Q]-Z 9 Rb& Bﬁﬁz ?ehadn ﬁf bﬁeanf a SF fWe ql][ow

Ita E color shift than any
SPI8ENY Y56 addndedf qither the AO1 rpbwpe\reg; er tife nloewbmavqm erafsammmo

I 61HD Ies 2
T ol IS} B SPREOM B P % et BREP e e,
E@dﬂ?ﬂdb@obfabe mgmdrehtsr fotidwyd by emwnqt abdut 540°P 5§o°F (282°C-
Gt A, 493, ‘%ié At the |ower |evel of 0.01 pbw

? 5 arrgl Eh‘*si"““fiﬁts |thep ipectitnomolded into 2 dnchpy %p@hﬁal cm x 7.6
ofe) eiplaqdék]l was about equal to that of Yellow

Pal i ot ol TM KO961HD (sanples 1 and 11),

Delta E measurements were made on the test plaques every 2-7 days (continuous
exposure), using the calibrated spectrophotometer mentioned previously. The plaques
were. read by the spectrophotometer, using the untextured side of the plaque. The
results for representative samples are displayed graphically in FIG. 1. In the key for
the figure, “low” designates the 0.01 pbw level, and “high” designates the 0.03 pbw
level. ’f‘o assist in identification of the curves in the figure, it should be noted that the
curves appear in the following order, going from left to right at the exemplary “dE”
level of 7: 201 High, 163 Low, 110 Low, 183 Low, 183 High, 110 High, 163 High,
201 Low, 138 Low, and 138 High.

Figure 1 demonstrates that compositions which utilized 0.03 pbw of Disperse Yellow
201 again exhibited the best performance (lowest Delta E), after 4 years of
extrapolated time (i.e., 5 months actual exposure). Thus, it is apparent that the
significant advantage of using Disperse Yellow 201 in the poly(arylene ether)
compositions has been shown by way of two different types of UV evaluations. (With
reference to FIG. 1, the initial increase in Delta E for Disperse Yellow 201, i.e., at
about 0.5 to 1.5 accelerated years, appeared to be mainly attributable to an increase in

the "b" value of the color set. This shift toward a blue color is generally not
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26 WD 2006/ 118832 PCT/ US2006/ 015280 al t hough the

value was significantly better than the respective

val ues for the renmainder of the sanples at that

‘Rﬁﬂ)’b anpl e 3 Pol yphenyl ene et her conposjt.i <
\I)\nt le??sgﬁs yel l ow col orants were al so test Zdé,lr'{léé?(?ba/m»zso
long-term WV stability, using the |light test designed
to simulate indoor fluorescent Ilighting, i.e., as in
Eseapifitred 10 b tesubsisutial sirantiack, fiorview ef BREFE0MROSA WSS the
Vdfinary B3k Lgal to that of Exanple 2. In each of these
sanples, one of a set of yellow colorants was added,

at either the 0.01 pbw | evel or the 0.03 pbw | evel

(fssseveiofondingy skiflantis af willREcognite teRBlity oFv8ri AP hiRFadditions
1.€e

ed .as i.n the previous exanples, O,
E%%‘Fé%gﬁ%%g‘“olp Hi aPREry 2t method f | usevdisclosedehersin svithout
aepating) frobdBE-so&fRFofl R&2Gaventidfd e
t@en A nj gc&i on-ﬁ%l’:ded into 2 i %cﬁoiﬁﬂ%l)?ﬁ{:[?q%@%fto\gﬁﬁyt the
7°8° ‘&l‘f* ¢ deyted, paly hysthe prpepdedelaimas Wileofitht patess cartiddéeand
@exts WEich &% tmeli Y : ont | nuous
exposure), Uusi ﬁlgédteaﬁg%cigf hc)(r%gg g%a)sﬁ%rg&][cl?’ycfﬁ%’&“ﬁ?ret er
nmenti oned previously. The plaques were. read by the
spectrophotoneter, using the untextured side of the
pl ague. The results for representative sanples are
di spl ayed graphically in FIG 1. In the key for the
figure, "low' designates the 0.01 pbw | evel, and
"hi gh" designates the 0.03 pbw level. To assist in
identification of the curves in the figure, it should
be noted that the curves appear in the follow ng
order, going fromleft to right at the exenplary "dE"
| evel of 7: 201 Hi gh, 163 Low, 110 Low, 183 Low, 183
H gh, 110 Hi gh, 163 Hi gh, 201 Low, 138 Low, and 138
Hi gh. Figure 1 denonstrates that conpositions which
utilized 0.03 pbw of Disperse Yellow 201 again
exhi bited the best performance (lowest Delta E), after
4 years of extrapolated tinme (i.e., 5 nonths actual
exposure). Thus, it is apparent that the
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significant advantage of using Disperse Yellow 201 in
the poly(arylene ether) conpositions has been shown
by way of two different types of UV evaluations. (Wth

r to FIG 1, the initial increase in Delta E
5@2%39@%@?% Yel | ow 201, i.e., at about 0.5 RGF/UP2¥6/015280

accel erated years, appeared to be nmainly attributable
to an increase in the "b" value of the color set.
TWHATSKIGEATMEIRr d a bl ue color is generally not 27 WD
2006/ 118832 PCT/ US2006/ 015280 considered to be a

subst ' I ack,.in view of the fact that
yel | 0\?@n %Sl%lgogg%sﬁ%\@om&qswﬁf%’@ﬁ%&n) . Persons of
ordinary skill in the art will recognize the utility

d#) varipaly(asyleneamticbriadsihi i ons that are possible in both
t he apparatus and nethod of use disclosed herein,

i+ hoyt, . rting fromthe scope of this invention.
c)f:orgitvhnél é;r?%?tt“”iegnmderst ood that the scope is to be
limted only by the appended clainms. Al of the

&t ene bindered aminedightasabilizeext s whi ch are nenti oned

above are incorporated herein by reference. 28 WD

- 2906/ 118832k /015280 . WHAT IS CLAIMED: 1. A
t%lgﬁ)er nopl ast ?ggzégl#p%&pﬁ?%ﬁmp&ﬁ%f’%i ng: (a) a
poly(aryl ene ether) resin; (b) a vinyl aromatic resin,;

(Q) ~ azlivuheid % by weighetol abgitt2.G eyi Wéige lof tifafljundlioxide, based on

HeltbakQ B s@rhi ng compoynd; and (e) about

0.1 % bybl\&;\i/‘;gllc ﬂ?&[’%%gﬁglﬁg rﬁg'ba%lf\?@“ﬁﬂf IS ti t ani um

di oxi de, based on the total weight of poly(arylene

2t her The thenmeplasidc compdsitimn efetsim 1; edé®in tBe pdR@irylene ether) is

RELIBP NS b tion oj‘@ claim1, wherein the

E|c)>o.l y(aryl ene é?ﬁer P?swelﬁp'e etﬂtag?‘ﬁ 8Qrveight Tnbassd caysbritotal
eigheif ghly(#yltre alieoliesiB@ndvehghtodaticRased on the total -
3. The thermoplastic composition of claim 2, wherein the poly(arylene ether)
resin is a homopolymer or a copolymer, and comprises poly(2,6-dimethyl-1,4- |

phenylene ether).

4, The thermoplastic composition of claim 1, wherein the vinyl aromatic resin is

rubber-modified.

5. The thermoplastic composition of claim 1, wherein the vinyl aromatic resin is
present in an amount of about 20 weight % to about 80 weight %, based on the total

weight of poly(arylene ether) resin and vinyl aromatic resin.

6. The thermoplastic composition of claim 1, wherein the hindered amine light

stabilizer comprises a monomeric, oligomeric or polymeric material.

7. The thermoplastic composition of claim 1, wherein the hindered amine light

stabilizer comprises at least one moiety of the following structure:
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wei ght of poly(arylene ether) resin and vinyl aromatic
resin. 3. The thernoplastic conposition of claim 2,
wherein the poly(arylene ether) resinis a

GQﬂR r or a copolynmer, and conprises
PO y@gh%gginethyl-1,4- phenyl ene ether). 4. THhEUS2006/015280

t hernopl astic conposition of claiml1, wherein the
vinyl aromatic resin is rubber-nodified. 5. The

t her nopl gstic conposition of claiml1l, wherein the
vimfl ardmaticreesin is present in an amunt of about
about 80 weight % based on the total
syl ene ether) resin and vinyl aronmatic
resin . t her nopl astic conposition of claimi1,
whereln the hindered amne light stabilizer conprises
a nono ' oligoneric or polyneric material. 7. The
t her nopl astic conposition of claim1l, wherein the
hi,nder ed ne stabilizer conprises at |east
8"#8”%?"&‘3{6 of® ‘Pﬁ’f‘é?eWmlle dkyk eroup thaving 120 att 8 carbons, and

28464t Béhie oF@ls%&%ﬁé&ﬁgf; %thgflj;ﬁl Q’F@?‘l lﬁt%gﬁ oL,

ﬁhereln each i's I'ndepe
C{fa%béllst)xxa caglpaibw, aqylalkoxsa Ginyloxs UOrCOGZ G -OFsi( &3, -0-
%_ﬁ? gotf the group consisting 02
oxyI rox oxy gggﬁoalkoxy, aryl al koxy,
on pgo O Si(z4)3, -O PO Qz59) 2,
wberan Zndnd CZ6Tar(c(}d)ebtedvﬁ’mn ehdgubdp céAsistihl, of Hydrogbn,

Ak ﬁ@%.&% he gro nS|st|n of hydrogen,
aIp?lBhat ?c ﬁa‘ij%ﬂr ocargjgn ﬂa‘g’gﬂ 1°artens, argmé%i‘f M?@Cﬁfbons
bﬁY@Flgalrt@mhoutCSdagb@ns)car bons haV| ng 1 to about 8

carbons; and wherein, for the formula -OT-(OH)b, Tis

ﬁlds&/ﬁééiﬂ,hfor Be B{Iﬁlﬂ% Iﬂ]—%ﬁTQbQ}L, "Iofs alstEa?ght or branched alkyl of 1 to

about 18 carbons, a cycloalkyl of about 5 to about 18 carbons, or an alkylaryl having
about 7 to about l4_carbons; and b is 1, 2, or 3, with the proviso that b cannot exceed

the number of carbon atoms in T; and when b is 2 or 3, each hydroxyl is attached to a

different carbon atom of T.

8. The thermoplastic composition of claim 7, wherein the hindered amine light

stabilizer comprises a compound of the formula

RS RS
RS R®

R6 R6
R6 R6

wherein A is an alkanediyl group; RO is defined as above; and each Z can

independently be hydrogen or a lower alkyl group of 1 to about 8 carbon atoms; and
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about 18 carbons, a cycloal kyl of about 5 to about 18
carbons, or an al kylaryl having about 7 to about 14
carbons; and b is 1, 2, or 3, with the proviso that b
eed the nunber of carbon atons in_T; and
&ﬁgﬁ9/u§§92 or 3, each hydroxyl is attached £§T4S2006/015280
different carbon atomof T. 8. The thernoplastic
conposition of claim?7, wherein the hindered am ne

IWhgkein eash ir|of REr groupsprliieieare attadep U@l atdhfitib @i Fbétion
E@ngﬁion gﬁ%i“ %OZC-A-C(? -IZ R6 R6 R6 R6 wherein
I S an Anedi F“ﬁf%&‘ﬁ‘,%%ilwwcsé%pned as above; and

each Z can independently be hydrogen or a |ower alkyl

§r oupThé thermaplatiosdmBos o0 Blaith O/ FherdR the 3HdWd amine light
%tgg!ii/ 1188%2 P /UE%OOG/ 015280 wherein each pair of

SPOURE apfleirddrom e erounsansiging of bis@i2e6.6:tetmamethyl-44 ng
fiylRBbaca bigP LI Aokt fo

pgﬁtla}agt hacl _enég r ﬁ%&%&e@}ﬁé P wgg{}@%?%@@tmg%l%pzo@ﬁ i on

E?ﬂtﬁ%‘h% Plpmgeqbncqm diskl-octploryt2 sl Gretrhrhehyl-4-

Ry s&katk-Sb; > om t.he .gr ou onsi_sting of

B e 2 2 By PR et e Bty 4

Bydspxybenzyinlonate; shwsbhdnoate of PE-hylydySH AR I Sictramethyl4-
24:0, 6- 1 pent ame - 4- pi peri sebacat e;

ﬁ@é%?gﬁg@%g@q cgnig agidy %ﬁ&yﬁ@q qog_gensates of N,N"-bis(2,2,6,6-

jsirpoethpipiseidpijick emethylenediamine and 4-tert-octylamino-2,6-dichloro-

pbgg ]iazmz 6,%- %%nt anet hyl - 4- pi peridyl)

17 BUE§aes (2.0 é‘F?@‘B‘?}PX}T4:H!Peﬂf§BP'@749%@Wz§t¢;rmtackiséz,éﬁﬁ-

tetramethyldepiperid1)of 2,3, 4-butane- 11001 9. i~

1@@50{: dr eyt hyl ) 5 epe fottacarborylate; 1,1'(1.2-ethanediyl)

B i‘{ﬁtfﬁ@ﬂh&ﬁpﬁ@mamn@um mixgurescitdsh dampee ammrofeyec! i ¢

fopfeppsat es of N, N -bis(2, 2,6, 6-

t etranet hyl 4- pi peri dyl ) hexanet hyl enedi am ne and

Ah;t er,lx -octyl am no-2, 6-dichloro- 1,3, 5-triazine,
10§ s (@hexogipgsitien pf laimyl, -whepsiip drei kidexed amink dishi sabiligdrels |

presefitl ih @k laftodntZof Gb&it 0.5 weight % to about 3.0 weight percent, based on the

total weight of poly(arylene ether) resin and vinyl aromatic resin.

11.  The composition of claim 1, wherein the ultraviolet light absorbing compound

is selected from the group consisting of benzophenone compounds, benzotriazole

compounds, and combinations thereof.

12. The composition of claim 11, wherein the benzophenone compound has the
formula
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tetramet hyl - 4-pi peridyl)-1, 2, 3, 4-but ane-tetracarboxyl a
te; 1,1'-(1, 2-ethanedi yl) - . .
bis(3,3,5,5-tetranethy|ﬁipe¥a2|none); ?Bd qutures
' rise any of the or egoi ng. . _

g@%%@%ﬁgggn of clgin11, wherein the hindered$gﬁ4ﬁ@mwmsm°
light stabilizer is present in an anount of about 0.5
wei ght %to about 3.0 weight percent, based on the
total wei ght offfOol y(aryl ene ether) resin and viny
j [ The conposition of claiml, _
I i ght absorbi ng conpﬁund IS
onsj.sti benzophenone
cogﬁsﬂﬂggggbnd conbi nati ons

benzbphenone conpound has the fornmula 31 WO
200@?518832 PCT?ESZ@@EJ01528O HO O O RO(OR10)f 01/
(R7)i (R8)w wherein R7 and R8 are independently
hydroxy, straight or branched al kyl groups having
from1l to about 10 carbon atoms, or al koxy groups
having from1 to about 10 carbon atons; RO is

eteingR N ,an@ R % ame0in ' radical ,of
ot o by aronbehdily Byaiky e b Blifien ot sroups
VF%‘ﬂmatl dfrabous 48 sarben, atems cor allresyiigsiups bavie fodrh N to about 10
buytsbi Ot D OMPS i s hwdrpgen,, or _
oA R BRG0P moh el of WeRAC ety wamt or
Pranahgd) alkanethavigg dute ab6ut @4 rcarbon atontspsubstitied of tisBBstlied with

m&y@aq' L thypla. roxyl group or groups; and f
aius zer oé{gkjﬁ ?fjgﬁ[%és R & eé‘é?r% walpgs Tadieql oF  piraighy or
hgneherdalkargthaming tl tb aba 26 carbo@Broms, substituted or unsubstituted with
a hydroxyl group or groups; and

f is zero or 1, but is always zero when R9 represents a hydrogen atom; t is zero or an

integer of from 1 to about 5; and w is zero or an integer of from 1 to about 3.

13. The composition of claim 11, wherein the benzophenone compound is a 2-
hydroxybenzophenone derivative selected from the group consisting of 4-hydroxy, 4-
methoxy; 4-octyloxy, 4-decyloxy; 4-dodecyloxy; 4-benzyloxy; 4,2',4'-trihydroxy; and
2"-hydroxy-4,4'-dimethoxy.

14.  The composition of claim 11, wherein the benzophenone compound is selected
from the group consisting of 2,2"-dihydroxybenzophenone; 2,2' 4.4'- |
tetrahydroxybenzophenone; 2,2’—dihydr0xy-4,4'-dimethoxybenzophenone; 2,2
dihydroxy-4,4'- diethoxybenzophenone; 2,2'-dihydr0xy—4,4'-dipropoxybenzophenone;
2,2'-dihydroxy-4,4'-dibutoxybenzophenone; 2,2"-dihydroxy-4-methoxy-4'-
ethoxybenzophenone; 2,2'-dihydroxy-4-methoxy—4'—propoxybenzophenone; 2,2"-
dihydroxy-4-methoxy—4'-butoxybenzophenone; and 2,2'-dihydroxy-4-ethoxy-4'-

propoxybenzophenone.
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integer of from1l to about 5; and wis zero or an
integer of from1l to about 3. 13. The conposition of
claim 11, wherein the benzophenone conmpound is a 2-

G¥9{ zophenone derivative selected fro h up
con§|stg§g of 4-hydroxy, 4- methoxy; 4- octyFk& NosHoOt 280

4 decyloxy 4- dodecyl oxy; 4-benzyl oxy;
4' -trihydroxy; and 2'-hydroxy-4,4'-di nmethoxy.

1145_ TH&e EompRsioniofplaph 1¢ wheli’eul ﬂk}eg‘éﬁ?&ﬁhﬂ? E&ﬁpound is selected
i.s.sel ecte romthne group

R ORISR 05y B ab remanasmnci 7035

ttest- blahlyﬂih@dtpbﬁmzﬁm)‘beﬁw&@azole 2- (5 -tert-butyl-2'-

é %; qr -4, 4 dlnethoxy enzo %enone 2,2 -

Ty &Y»Y)Jn?e otriggplg %Ma@nw@ﬂémyﬁe

ktﬂmediytb)agyﬂrl)@wryﬂbé}uo@ﬂa %g(/ﬁyﬁ%“ggﬁoéﬁﬂ% shydroxyphenyl)-5-

2 diydroxy-4.4° - d genz
lgro-be nﬁ«g;mz@@y 243" rteqt—ibgbyy- Mhymat)hﬂéﬂ)eﬂﬁmﬂ@ RE5eNBro-
hoxy- 4' b h 2,2 -
Ber&orrﬁhhé!cg Bxyecdbugﬁtfi 41;%2%)&1{ 6%8 A osztgggg)?e 2-(2'-

hyd r oxy- 4-meth

hydzoxyow Wydohmylpnem)myotﬁazolepa » 32 WO
g@{]gn@%%z PCT/ HS%%@%MSZSO ?5%%{'[?2%2%%}22%?&% of
Whepe RGBT ﬂ!@ﬁﬂé’lmmbMOMZole and 2-
@elmdmgds t- cﬁdtﬁﬂleh?l@-b&iz@&ﬁz&@_nSI sting of
2 (2 hydroxy - met hyl phenyl ) - benzotri azol e;

t er t F{)ut y?mao SltH))l}d Ph:SMe Y ) erint the avloindolet light absorbing
@nfpound Brﬁresbxhttly lan dmourt ot B BIENY: E})tb?e b Aol welgﬁf %, based

%ﬂ ‘E‘Z%’ﬁﬁ %w%béq Rﬂl))(ﬂ%@%? g’t)lgrémmtamd &ingl @pmatic resin.

2-(3 ,5 -di-tert-butyl-2'-hydroxyphenyl) - 5-
16h| ofThe beﬂﬂ?@ﬁﬁdna&(l:llaﬁm % “(h%relx{ ﬁ{a.h nfidlis © is PEgsent.as 3 level of

agotqyg‘yﬁy net hyl phenyl 1o 0-
Liﬂy &jggf"ﬁpt tp @Q%‘F tl- l%t W vzélgmywsed(pphﬁﬂyéthlbe,g%m bf
poBZdllene 3 d
hydroxy 5' -C?SFSﬁe§§Yp %ﬂ?(ye%%nzotrlazole
é droxy-3' -nethyl -5 -tert-
ut yl Bﬁ HYROSIion s slaim dz wherein titanium dioxide is present at a level of

aBout .1 I/ ahy O 5 t henyl ) - bepzotri azol e; and
%’éﬂ (2- hyg;ryoxyglg v %bgqi 6%hjgoyn%/f) eb%’ﬁ 2554 53 $he total gweigheof

gietethsn refin élida\rlmlhﬂgmaAhedssﬁi n the ultraviolet |ight
absorblng

19.  The composition of claim 1, further comprising at least one additive selected
from the group consisting of colorants, flame retardants, lubricants, heat stabilizers
processing stabilizers, antioxidants, antistatic agents, plasticizers, fillers, reinforcing

agents; anti-drip agents, processing aids, mold release agents, visual effects additives;

and combinations thereof,

20.  The composition of claim 1, comprising at least one yellow colorant.

21. A thermoplastic composition, comprising:
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conmpound is present in an anount of about 0.5 weight %

to about 5 weight % based on the total weight of

poly(aryl ene ether) resin and vinyl aromatic resin.
nposition of claim1, wherein t|ta

g’%’oﬁ)ﬁég@sé&g present at a level of about 0.1 % E@SZOOG/OI"M

wei ght to about 1.0 % by wei ght, based on the total

wei ght of poly(arylene ether) resin and V|nyI

dPonatabeut28sweight ¥8 to Thrext 80 veighit % 6NatQéasChdl plybhenylene ether

\/yg ein titaniumdioxide is present at a Ieve fy

about 0.1 % by weight to about 0.5 % by wei ght, based

on the total weight of poly(arylene ether) resin and

\(llhyl abouo 20t WeighteBi tn. abdt. 80T WeigBO WSS hibBbr- ﬂEdlﬁla@g&’yétyrene
f her conprising at | east one additive selecte

rom the group consisting of colorants, flane
retardants, lubricants, heat stabilizers, processing

{tRbi hbaeos, wagﬁu%m £20E 50 waitht 82 Gtk fea@ QR0 hidered amine light
fillers, reinforcing agents; ant.-'&‘.p

élﬁgﬁlt?!%rci’%ls %%u%@ghé%&ommﬁms @and4ide agents, visual

effects additives; and conbinations thereof. 20. The
Cnv]rposbcmt (18] Ozfelgﬁ{ % 1 hbout O5TReight 96 o@tat llc%@ts Bneonl‘l?ra‘ylgiet Poht
[g r.ant t.her nopl asti ¢ conpos

& ﬁ?ﬁ?*ﬁ‘%?‘ﬁfgm@% boged Pn @y Yaigly 3p cmrmomsucn(haza@ (i)
about 20 weight %to about 80 weight % of at |east one

POl y piteny0.e 198 b WaRht tola860tY;0 & 9
B}gout 80, wei gl ? %%o %8 Tub erJ-Br%‘gia?g% tl&gfu\ﬁﬂthg % 6“5"'% on

é’Yei’\ghtf’f‘qu‘)P QB‘BM‘)‘E“I@")AH ght %to about 3.0 wej ght %
of at |least one hindered amne |ight stabilizer,

B&s e dA diferibslastR icgiposifions BSRSHY (i) and (ii); (i V)
about 0.5 weight %to about 5%{\/?& ght % of at | east one
traviol e absor bi ng conpound, based on the
évi\isi ghatpogﬁg(a?gﬁf)g‘ﬂﬁﬂfe§m(l) and (ii); and (v) about 0.1 %
by wei ght to about 2.0 % by wei ght of titanium

db oxi adanyl ecswic oesin;

(I at least one ultraviolet light absorbing compound; and

(IV)  atleast one methine colorant.

23.  The composition of claim 22, wherein the poly(arylene ether) resin is a

homopolymer or a copolymer, and comprises poly(2,6-dimethyl-1,4-phenylene ether).

24.  The composition of claim 22, wherein the vinyl aromatic resin is rubber-
modified.

25.  The composition of claim 22, wherein the poly(arylene ether) resin and the
vinyl aromatic resin are each present in the composition in an amount of about 20

weight % to about 80 weight %, based on the total weight of poly(arylene ether) resin

and vinyl aromatic resin.
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t he wei ght of conponents (i) and (ii). 22. A
t hernopl astic conposition, conprising: (I) a
poly(aryl ene ether) resin; (Il) a vinyl aromatic
) at least one ultraviolet |ight [

{:vg)?ggbﬂlﬁédﬁand (1V) at |east one nethine col o?g@%&gg{:ﬁzso
The conposition of claim22, wherein the poly(arylene
ether% resin is a honopolyner or a copolyner, and
6mpr Tbe scopwlosigion S@fd:clm h22112 i’\ilhéi’eﬁhelwhﬁfh%&éthﬂﬁﬂt absétbing

SRAPRS cl,ai m erei n_the vinyl
I&ﬁ T cgr ‘L’eeslécgergi ?m%% BIOURCANFisting ob denzpphcrione compounds,

bcrrzptlsazd)le oompdunds, ahdtetdbinMofs Blefeof,Ne pol y(aryl ene
ether) resin and the vinyl aromatic resin are each

A;ese?}tl |Cn t he, congo jtion in an anpbunt of about 20
Wei ght "SoSPBPRYRR © 6'atfRi Fhthsgein sk shegvine heloraot edmprises a

eahgpund Gh Wikl (2 e

oot o roe BN s5D' Rri, Kol st s oter
spbstititied qgoqpﬁglgspfqt%chymleql gr@an@Jecvddeﬂr@n nhd Eﬂmp consisting of
Ly Sl o8, BEROSRLIG, SRS L5 SEL et 1)

the group consi sting ©
HiRs 6ad pailind. e conmpounds, and combi nati ons thereof. 27.
The conposition of claim22, wherein the nethine

y2:al orﬁﬁtcoﬁ%ﬂﬁb§ &p cl@g% %g, ?lf'guq np\émg@feh@ anrgbg éqlected from

functional ‘group i1s

the BEup comsésting of Disperss Yellaw 20l (Mamle)ah{em@ HQ SI%Lrﬁ‘éiﬁ ¢ellow
0 SI Sti cl oa

fo oD ;,Qé?e Tefol % gp%eeﬂe‘?u% 61, S%Y%hg%w 9%,zognamgsgweuow

@'é.tB;nsl,c MpwunyBasw elidve 12 amalcmubm 5313?1 li‘e%ﬂgvglw Solyent

0 aim?22, wherein
fési@er‘iéiﬁ 8@eli‘tr§6‘iﬂowlt Kd, Selyens ‘E“él:ﬁr!}’ bi& Belvott Yollewdi68eSolvent
Y%E“()l‘m\l\”(gCBIOI‘(ewaqrem”@xl7Yrell)llchHgll@@(?'llO&I gl'?%d com‘)m\/\{lons which

comprise any of the foregoing.

29. The composition of claim 22, wherein the methine colorant has the formula

X1

wherein each A and B is independently oxygen or C(CN),; each R and R’ is
independently, at least one substituted or unsubstituted group selected from the group
consisting of alkyl, cycloalkyl, hydroxy, alkoxy, halogen, aryl, biphenyl, azo, and

cyano; and x is either 1 or zero.
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101, Disperse Yellow 31, Disperse Yellow 61, Solvent
Yel | ow 92, Amapl ast Yellow G7, Basic Yellow 11, Basic
Yell ow 12, Basic Yellow 21, Solvent Yellow 79, Solvent

, Solvent Yell ow 147, Sol vent Yell 1%8006/015280
éﬂ%}’g‘m‘ el ow 169, Solvent Yellow 170, Sol S)ngU 2 _
Yel l ow 171, Pignent Yellow 117, and conbi nati ons which

. : hate ¢
conprise any of the foregoing. 29. The conposition o
3Pal mibe compsitisnrofidrmst hibaeicok b Etﬂﬁpo‘élﬁd? isf %E%H % a

erein each A a i S I ndepen
btk Cobayf BT B f BR@hbafed.on 100 qepakionpriy(arsiae
ledhgn tresimandgbi sing Itadredicaesipinsubst i t ut ed group sel ect ed
fromthe group consisting of alkyl, cycloalkyl,

| kox) , aryl, biphenyl, azo, and
E ¥-§LS?%aﬁ<8“&°%i%he°??k8f3 30, wherfis) the mpthiaonmons) BIBS8R at a

REA dISPIBEKS ABGD DBQS Bhts beigRMposi ti on of clai m 22,
wherei n the net hi ng co-rgpouégg is present at a |evel of

about. 0. 015 parts by weight, based on 100 .
%%r lt gﬁ?c')% C‘%’?Pé’s‘é‘&‘ Qgéf"wf éhfurthiriromprisiag iahleastdnt hiederedythine
Bglommbiligert esi n. 31. The conposition of claim 30,
wherein the methine conpound is present at a |evel of

I t abqut. 0. 025 parts by weight. 32. The
%%npggiﬁ}%?ﬁ%w&?’ﬁl’?ﬁtg’& CHRRTISHE conpri sing at | east

one hindered amine I|ight stabilizer. 33. A

- L L esT 20
tAer mbphtaX weigltolne abduit 80w bBhiNgast 6AY Ahy1&R ether
weight p%to about 80 weight % of at |east @}g’ y
po+yphenyl ene ether resin;

(B)  about 20 weight % to about 80 weight % of a rubber-modified polystyrene

resin.

(C)  about 0.5 weight % to about 3.0 weight % of at least one hindered amine light
stabilizer, based on the weight of components (A) and (B)

(D)  about 0.5 weight % to about 5 weight % of at least one ultraviolet light

absorbing compound, based on the weight of components (A) and (B); and

(E)  about 0.015 weight % to about 0.2 weight % of at least one methine yellow

colorant, based on the weight of components (A) and (B).

34.  The composition of claim 33, further comprising titanium dioxide.
35. A thermoplastic article molded from the composition of claim 22.
36. A thermoplastic-article molded from the composition of claim 1.

37. A thermoplastic composition comprising poly(arylene ether) resin; vinyl
aromatic resin; at least one ultraviolet light absorbing compound; and at least one

methine yellow colorant;
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(B) about 20 weight %to about 80 wei ght % of a
rubber-nodi fied polystyrene resin. (C about 0.5
wei ght % to about 3.0 weight % of at |east one

mne light stabilizer, based on the weight
Wﬁgg{@gsﬁgnts (A) and (B) (D) about 0.5 vei gﬁFT@’S%“gG""SZS"
about 5 weight % of at |east one ultraviolet |ight
absorblng compound, based on the wei ght of conponents

(hereim dlc(cg)n;poanoh hid8)a aberishifOd8) of lé@d tﬁm abbut PI @QQ ldEterm%ed

\ggpggt ?%14 eIreas one net hi ne g | ow col or

Hller ise E‘ﬂ“%’&ﬁ%ﬁéﬁ&é TH)D4A%0 f(oB;ioo s, The
conp03|t|on of claim 33, further conprising titani um
di oxide. 35. A thernoplastic article nolded fromthe
conposition of claim22. 36. A thernoplastic- article
nol ded fromthe conposition of claiml1. 37. A
t her nopl astic conposition conprising poly(aryl ene
ether) resin; vinyl aromatic resin; at |east one
ultraviolet |ight absorbing conmpound; and at |east one
nmet hi ne yel l ow col orant; 36 WD 2006/ 118832
PCT/ US2006/ 015280 wherei n the conposition has a col or
shift (dE) of |less than about 11.0, as determ ned by
ASTM D- 2244, after weathering according to ASTM D 4459
for 300 hours. 37
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