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relates to polymer conpositions. Mre specifically,

the invention relates to poly(arylene ether) resins

havi ng | roved resistance to the detrinental effects

PQJ;Y (AR YEENB EEHER U QMRMS TTHONS (WK T SMERQWER ULTRAVIOLET

conpositi [ t] rials

because of STWE@C’M‘%E%‘B#@%%M ,

chem cal, and electrical properties. The resins are

usual ly characterized by a desirable conbi nati on of

hydrolytic stability, high dinmensional stability,

t oughness, heat resistance and dielectric properties.
BwaRQW%THEtWF&ﬁT@I‘éSS transition tenperature

val ues, typically in the range of about 150C 210C, as

i r " | \; .
oA OSRAAEE RARLE ) RIS RS PP MBS, e
inveatiynreelates Uo hpelg(aryléiee sthep) dieking chayirigd inpraPed trgsistance to the
pol ystyrene éknown as "H PS"), to inprove properties
derimeatal gHgets oseliraniglas ragdidtionr ocessi bility. Pol y(aryl ene
ether) conpositions can be used to formarticles in a
| at.0f ..C . af _-wani
oHBAfIcRY G O KRl ire DOl RS S Ren® epllBo of
theimtqueatambbinatidohef gokicph ehsthieale asd bRctricalPhibpertiee sTTHS resins
Li ke other polyneric materials, polyarylene ethers, )
ares By pvg@rqﬁ??a@f;ggvmgiﬁml‘? SAmRiEHOR foswliolyde stability, high
dirdbrsil Quitin Wonhad! Atk Qbistd e G HAUML BRboIARS! AT also
Itself in variods ways, such as yellow ng-a
exltibi Géghog] adsitaimsitidh eerppepithmabian, Rypiceibpriahetdnge € abad$ 50°C-

when the poly(arylene ether) resin is used in nol ded
21Q5G as| well ax goed enechanical performance. Poly(arylene ether) compositions

often include vinyl aromatic polymers such as rubber-modified (high impact)

polystyrene (known as "HIPS"), to improve properties like impact strength and
processibility. Poly(arylene ether) compositions can be used to form articles in a very
wide assortment of colors, by the use of various dyes and pigments. The most

common poly(arylene ether) materials are the polyphenylene ether ("PPE") resins.

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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4,493,915 (Lohmeijer), individual dyes (e.g., yellow dyes) and dye combinations

which bleach upon exposure to light can be very useful for this purpose. In theory, the
complete or partial decomposition of the selected dye(s) can desirably cause the
bleaching phenomenon, at wavelengths in which visible discoloration would

otherwise occur.

Many pigments can be employed to formulate the poly(arylene ether) compositions in
various colors. Very often, white pigments such as titanium dioxide (TiO9), 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 TiOp can make the undesirable yellowing of molded articles
less apparent to the naked eye. TiO9 is also used to cover imperfections (e.g., black
specks) and other defects in the surface of the molded products. Moreover, TiOy can

function as an effective filler in many of the poly(arylene ether) compositions.
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cause other problems as well. For example, thermal properties may suffer somewhat,
and mechanical properties such as impact strength may be lower. Furthermore, higher
TiO levels may increase the amount of wear on the extrusion screws. Moreover,
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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(d) an ultraviolet light absorbing compound; and

(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;

(II)  at least one ultraviolet light absorbing compound; and

(IV) atleast one methine colorant.
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The poly(arylene ether) resins for the present invention are generally known in the art.
Many of them are described in U.S. Pat. Nos. 3,306,874; 3,306,875; and 3,432,469
(Hay); U.S. Pat. No. 4,806,602 (White et al); U.S. Pat. No. 4,806,297 (Brown et al);
and U.S. Pat. No. 5,294,654 (Hellstern-Burnell et al), all incorporated herein by
reference. Both homopolymer and copolymer polyarylene ethers are within the scope

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' M

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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Thl'el:ni)(t)l%/(arﬁer:rllev %g]er) resins can be blended with many other materials which
provide additional attributes. For example, they can be blended with a variety of vinyl
aromatic resins. They can also be blended with polyamides, polyarylene sulfides,
polyphthalamides, polyetherimides, polyolefins, polyesters; and ABS copolymers
(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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amogs less Jhan or equal to about 77 weight %, and more specifically, less than or

equal to about 75 weight %. In some especially preferred embodiments, the
poly(arylene ether) is present at a level which is less than or equal to about 73 weight
percent. The same selection of ranges (both minimum and maximum) is possible for

the vinyl aromatic 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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and Gfekddh Sfok @he th¥d DOLT-AOATRLF & £ @éﬁight 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 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 hindered amine light stabilizers may be monomeric,

oligomeric or polymeric.

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

formula;
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nunmber of carbon atons in T; and when b is 2 or 3,
di fferent carbon atom

N"%f@ﬁ“tﬁitp %régxﬂ?a 8? é@?tct%f?ﬁ f gfirﬁt’@ﬁ?mgtcamppwz(@r%e #efpllpws:
bisStDR Gl ickiEmeyl- g%ﬁridsl)%ba%é MR % 6- é?raﬁl%gney?ﬁb"d' ment,

the hindered am ne stabi I'izéers ma
PiperigyBiceinptecbis@y2,2 556 pentamethyl 4- plperldyl)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)-2,2,6,6-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 ,3-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



formul a:wherein A is an al kanediyl group; R is defined

as above; and each Z can independently be hydrogen or
w@2000me88381 Kyl group of 1 to about 8 carbon atPCEUSHENE015280

wherein each pair of R groups which are attached to a

single aromatic ring position can optionally be in the

form of . en%ametg Iene roup. Non- I|mt|ngsexa%
agnes,  axaifab Ee hi’Rtler ﬁ”‘a ' c&%oﬂ%@s aFEIMAIEIRBAG44  and
chisiadsOB®24%) r anet hyl - 4- pi peri dyl ) sebacat e;

bis(2,2,6,6-tetramet hyl -4- piperidyl)succinate;

bi s(1, 2, 2, 6, 6- pent anet hyl - 4- pi peri dyl ) sebacat e;
The sfioumosfyliiodered amine light stabilizer which is employed will depend on a

va?fif%ég%g oo rmwrig B}egsgeil:ldy Sebgggatxe)und Itﬁc’e tlype of polymer
sydteRT it %Eth?lutoy g fl hm&%%%%y&ﬂﬁlo%ﬂét i§ present) the level of

condensate o
stehilizatioy et quite)l; ﬂa,ea;reseﬁed eﬁastamtdﬁytiveélsmlddsqxg@bm rahai dH&; and
nd succinic acid; linear or cyclic condensates of

Pﬁ?se%ﬁesf(f?ﬂzeréw@llp@fsr Gt h V- sztatph@é} i Hymzauyeﬁﬁmh mpt almeys),

théli gﬁﬁt[T‘?SIr‘g% i e;nﬁ it ‘iﬁfef(';%lﬂ%ﬁ élléﬂ ﬂ}or g n%ﬁ%l (ﬁllhout(b 5 Welght % to about

3. @wmghtcﬂftl dased ronl the tetalcweigheof the poly(arylene ether) and poly(alkenyl
tetrakis(2,2,6,6-tetranmethyl-4-piperidyl)-
arg_métl Igsl Ut Seie speritic puk igeats, the level of the HALS compound is

gr%eﬁér thﬁl% og Eéd;g&mﬁé%:qd 6 Wﬁ%éh% gg aglg yprgf%}a{b gegtrg] eég.ha? eéraegciugﬂ to

abauts@7vw¢1g1htn%t h&ithzothe o@%ralllh@n%” eaedubévey & HANS compound is
stabilizers like those described above

i ndered anin
Ol A T 19 BRI 19610 $hoW &S\ Elig, a3l acrmopsbically,
leMaﬂ bR dua'® AP 8EFeilt £0 51%«'3 %ipe?]fgg Lf)%et erred’ emgc?clil%ents,

for this invention incfude nUV|n
theTlemedvis tess Jhbdr eqiab ty abofue R §22sighkiguvi n(r) 770, and
Tinuvin(r)765 avai |l abl e from G ba Specialty
m cal.s;. and poJ: ¢ hi nderedani nes avail able from
& BEoRUSHic CRORAINGS. QP ASSSORER 5 Q0! anel ravioet light (UV)

ab%@%%hh&ozﬂlese additives are well-known in the art and described in
many references, e.g., some of the patents listed previously. Usually, the ultraviolet
light absorbing compound is selected from the group consisting of benzophenone

compounds, benzotriazole compounds, and combinations thereof.
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The anmount of hindered am ne |ight stabilizer which is
enpl oyed w ||l depend on a variety of factors. They
WO p@budis32 t he specific HALS conmpound; the typeP@f/US2006/015280
pol ymer system (and whether or not a vinyl aronatic
conpound is present); the |evel ogdstablllzatkons
| X es such a
RN R TR ey e —
havt @l folA@kS (e. 9., a UV stabilizer). Usually (though
not always), the HALS conpound is present at a |evel
in the range of about 0.5 weight %to about 3.0 weight
% based on tH&\total weight of the poly(aryl ene
kenyl aromatic) resin. In sone
TS, Whe | evel of the HALS conpougd
to about, 0.6 weight % an
or %qTa?g(ngg)about 0.7 wei ght
ange noted above, the HALS
corpound is often prlesent at a level |ess than or
eqwal to about 2.9 ight % and nore specifically,
| ess than or equal to about 2.8 weight: % |@Vsone
especially preferred enbodi nents, the level is |ess
than or equal to about 2.7 weight %. The
thernopl astic conposition often conprises at |east one
ul traw ol et dight (UV) absorbing conpound. These
whegrdn (R 'v @sd & e atgeindependomtly hydrogy,asttaighn cbrdsranchiet ekl neroups

0., th tents |jsted
hPRro5 4 7 TR0 ot SRk eabur e sy A Bp ot 10
calbONREsg RS iSBYd65&Y of LORLANGIEE A gi&a@éfﬁ'rééibﬂg%foi straight or

benzophenone conpounds, benzotri azol e conpoun

branghest #lkanedryinghe feegfoun@f yarbbh etogis, mdistiniéd orafnstbsituted with
itable for this invention

o I BB 8T R B ber BitidieEeant sxgoulenh rdheh pbh pryieht or

branyglfdon¥aneHak figdihto MouP? 805868 a Luﬁgfi&'t'éﬁsoﬂﬁxr\élhl;kgit&té@ With
1 to about 10 carbon atoms, or al koxy groups having

a hydrgiyligroep egroupsi gnd 4

fis zeroor 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



Q carbon atons; R is hydrogen, or a nonoval ent or

di val ent radical of a straight or branched al kane
wWhawsnsd2 t o about 25 carbon atoms, substitut eRCDDS2006/015280

unsubstituted with a hydroxyl group or groups; Ris

hydrogen, or a nonoval ent radical of a straight or

' b 25 b t ,
CHBATT L vErrantibe G N mi s ERoaier
2vaflB18 FronPOGe Quldub Sied Rl A [ﬁvimﬁ@'éo&)@ afd %?gﬁ%ﬁﬁ@@%e ;

R represents a hydrogen atom I's zero or’ er
of from1 to about 5; and wis zero or an integer of

Avpgety of benzabriazbleompenydsodre esefultin ehcb][gﬂgi(@ﬁ}ll?@@ﬂ%r)

! ' -.hyd be, henone derivative.
cofRRIPRE pnDingSramales wenaa: & adurspyoeehyiphenyl)-
AR 5 B 86k i B g
hydroxyplimyWpenrotiiazokt; PR HoxyoxyN(1 13-t i ng exanpl es of

speci f.ic henzophenone conmpounds which are suitable for

ey oD R R o inop Bf Podes-dirten butyl 3 hydraxypheny) 5

'befb hen 05§, 5% dhy -5- :
ch?og?—?g%%‘?{%?%gﬁo%ﬁme?%yd?m% 5 %eqfhylphenyl) 5 clllloro
beg;cgriamlmgd(r3exqc-m;tﬂts'démgﬂybzy}t;ﬁf@@ph@m@nzo%ia%ore; 2-(2-

[ -4 4' - dieth benzophenone;

3oy S i phanu P bervpi uoiy besdogmanchenihyl 5 tert

g, - 4.4 i | none; - .
B o APy oY ERRRRNARRI Shrtenestgacole; and 2-
(2-hydroxghiSHyahtylphendd)Aembenigzale - pr opoxybenzophenone; 2, 2" -

di hydr oxy- 4- net hoxy- 4' - but oxybenzophenone; and
' - propoxybenzophenone.

THE SRRIEPE| O3 SF LV Ghtarbirvl Sensed bomas sememeaf the factors
et b L, S iaRARNRT T Bhies o Tme i amppior UV
abgoreshiCypaeally i st mngsoff atwur 08ndeikhvi %ub GbIAO waldt %, based
on%ﬁ)é' (P()tal]c \rzvglng}P 'g‘is It:lie poly(arylene ether) and poly(alkenyl aromatic) resin. In
some specific embodiments, the level of UV absorber is greater than or equal to about
0.6 weight %, and preferably, greater than or equal to about 0.7 weight %. In some
especially preferred embodiments, the level of UV absorber is greater than or equal to
about 0.8 weight %. Within the overall range noted above, the UV absorber is often
present at a level less than or equal to about 4.9 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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A variety of benzotriazole conpounds are useful in the
pol y(aryl ene ether) conpositions. Non-limting
wWE@2@apisss2 i ncl ude: 2-(2'-hydroxy-5' ~met hyl phengd/uS2006/015280

benzotri azol e; _
2-(3,5 -di-tert-butyl - hydroxyphenyl)benzot{lazole;

-2 d henyl ) benzotri azol e,
rffe%%ly Htp%egglfet: l (Zelg 1%@[30)(%1%1 a %)/as)swatmg material. The TiO, is

u§u€l]f1 §§@t 1B oRdE For %A%H%%?tf&ﬁrﬁzﬁé ﬁc))ﬁs blg, such as whiskers and

i -tert-but dr ox
gr@hllllmo benzotrl azole; 2-(3 -tert- butyl - .
- hydr oxy-5' - net hyl phenyl ) - 5- chl or obenzotri azol e;

-(3'- - -5' - tyl -2'-hydroxyphenyl ) benzotr '
Inf280 Bq 8]‘§ ﬁ:% t%n;tg&gimgnts to? rt}tns k31lilvent10n whlé/h 1nclu¥1g tltarzllur)n dioxide, it is

n’%ﬁb?tgﬁtxﬁaﬁﬂ%iy%grﬁﬂﬁﬁ%’ :Rp{églﬂyl%lzhe o ?@Z@ﬁﬁﬁrﬁen;}'ﬁﬁ maximum level for

dr
thb@ng@quy guik @5 about 2. O% by welght based on the total weight of the resin

2' - hydr 3,5 hen -benzotri azol e; and
COEIP(O Entﬁil}ar@yf%nﬂosﬁ@fly epﬁw’eﬁ’s‘?p 01&5 ?}tﬂr pheo)| @smmei the vinyl
t
noRROROIS, % ATRY BBl SRRl M IFIET i B o
Wﬂghtd sthdd immdme Vlerygslpbcﬁib amiblodimednts, 'ﬂﬁkﬁniaﬁﬁxﬂim aeRUDt alit 1.0%

al | h f about 0.5
oS, oAb 56l ks G obedmentson kel okt 0.1% by
WSO Opreldie lmnmmee&h@co%& (eha iR B A BV titanium

aromati c resin. In sone Speci IC e
dipxddefin dﬁs metnwsremﬂm fn insaxgmedat BV stabdlity Osis @Bbdbed RrBBOMIow,

e. ga’ol&ﬁqe € gXam gﬁrﬂq@)g) r}qeti}g gg%g ﬁ{@iqartag}r/y}agggﬁog ;hegggl?led ilrotlcle
mWéﬂﬁgé&t&caﬁsla%f |y gelstrﬁfed a@gwpﬁde 'leiVﬁgr gk?tt}egpflt in terms

equal to about O.
of r@hg estah)hb'doﬁd:m vaprestine th‘igﬁl:}S a¢srablel @ngfrbﬁlﬂsepr 6?/@ Also gfoted
% an

| bout 4
oefi @15 sPpriznryof hiscavamian. o thise Rieaeqisouetimsolorats,
doWt ﬁﬂally@nélﬁﬂesag%%mﬁ% %%{aﬁt)h%nre a%{uﬁﬁ rdgoqu g ‘%IS)\H,\Zn:}ﬁ A

the level is s than or

The compositions of this invention can be formed into articles in a wide variety of
colors. The colors are obtained by selecting colorants 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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As mentioned above, the conpositions for certain

enbodi nents of this invention contain titanium
welb@xiis32 As those skilled in the art recogni ZBCT/US2006/015280

titaniumdi oxide is characterized by high opacity,

brilliant whiteness, excellent covering pgmer dand

resi st e, to. col or, change. The titani um di oxi de can
Examplgs \a‘:%cﬁﬁl%glt@é? niitrog n@)%o -%Aafligze tsraze,uwllyaazo Vigoig, stilbene,

s n these.resin
o580 AT S S G551 g, o
mxikmlﬂeedmkit)p}telnel aatingln dﬁﬁﬁh@,n dhiakine, tshIf@t{“ !ahr&cﬁllltem‘déﬂﬁoketone
coated W

rably surface-treated
hlﬁﬁg"s}i‘i@éw’n@%/thﬁﬂwppﬁ% indigdoidsj apd pgthalggmnm;e, @sewkll ms inorganic
owder form al though other forms are possible, such
g M\%ﬁi skers and granules. In sone of the enbodi nents
of this invention which include titaniumdioxide, it

Chaicé afparlomnt ortdoatbitidios pi gimhts WEIRTRE@RE dépent i d:&part on
anmount for these enbodinents i§

| evel
thsw&ﬂkcuéﬂ @ﬁ)f eﬂ% wh&non%g@ﬁg skamples b ralorants gimmonlytused in

P(ﬂ y}me eng%g oélglolrrlsggtlenﬁg% %v%leoeerﬁlﬁpg gcgn,g{)al]vgnt Blue 104,
Sqlemt ni)reeﬂ B, Bigiens Paticld, PighBaR e 1d1S Pigdiéht "BfioWIMS, Solvent

vel is about 1.5% by weight, while in some very
V@gﬁ‘écﬂ?q caren sl nlpmanatesh éluﬁﬁmsmnh P@V@IﬂtSD,s osproin ifteffotence

fo enbodi pents i s
plgﬁég ) %ﬁ; ge-lg{%?ed{ai(rﬁ %ﬂ'ﬂéﬂté BY% n1'{?gle Jélmurf:%vgﬁ]pgﬁsgent dyes
minazieo te $mpll®’eé,d1nblmdtng|, b ﬁdt ﬂﬁnﬁéﬂetoa%!aspbre{dgﬁ 3HPYBolvent

di oxi in this manner results in maxi nrum W
O’?P&‘bﬁ@r t 1s 3ls0 erteplaied thairpigraents sliahas Zencgsqh?dag lcaﬂbef n black,
e r col.ors ayali e for
cof Bl t%rp*a‘?b??é*?"an*g DB o gD Bl Alhinum
sul'feshcate:,t%dlwm klaﬁisﬂmadﬂ QMiofe ARMEIS, tlthﬁlﬁnpﬁ{t‘ii’é 'nticldef‘ antimony
color stability often represents a h|g y
tlt%@mrr&B{ee a’é‘bﬁ’ﬁ‘?é’?ﬁ %S e@lpblyed}oﬁé‘kgubé Itrmbﬂm@ndnagments ie.,
%’Eaﬁg mne%ﬂcg n(%cg(]nsdebg&ﬁﬂé 1’(1) Ehe Vle\glng ang e,sr%ag also t eegnptloyed
Hard particulate plgments that remain discrete during compounding and/or blending

may also be used.

Yellow 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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do not usually include a specific limtation on
titanium di oxide | evels). The conpositions of this
WO poventsssn can be forned into articles in a w PEI/US2006/015280
variety of colors. The colors are obtained by
sel ecting colorants or conbi nati ons of col orants which
are used i.n conjunction with the titanium dioxide. As
ag&%@tYlP‘E?i &h’gﬁ}s E‘g%’ﬁh‘é?é] £ metgl Bakeshrapd tvarjousoepnghigations ghereof.
THeOleQEI8 Yf &fé@#@fﬁﬁsé Sars Bk %fe‘f‘ﬂirfeﬁ &ﬁﬁ%‘?ﬁ%@ﬁg %@érﬁ%%ﬁation, but

change in color of the polyneric cons

useaposinge fooedch glditivEhfeomabott G b%8Nwaizhol HHhEN® Q)%/%e?ght,
b b%irvva%gof .a bl eachi ng nechanism As used herein, the
ALY O e gy DSy f Lhe entire gompositipn. g theieass of Hedjanse retatdants, the
BN I r.Jl.nerganic...So .
le\g"gner aIeSlilpn‘\fM(;i}err)g% ?@% eg%gg?%%gé)ggseé)%&g ’itlé’ﬁ%wfs%ﬂggﬂlers and
reipfaving egerits) the [SvelRédrenth) 3G, b @ter &/ 8 NuBRRdboRE 46% by weight.
which is incorporated herein by reference. Colorants
used hgpthernn | astics are also described in "A Priner
AT spthorRenAGh s {ventionyis litegtedide ppky(arHane ethyr) compositions
wiitipedd j Male : l.- known, Col qr
TUTESER IO R cold i T BretEie ORI pee Bscovered
that other eset of Eheampdtieiae i cobdrante (ini dye0s ,pigthért Oform® Has 3@ulted in
. dlfazo triazo, polyazo, azoic, stilbene, carotenoid,
SIEHHKARN WMeEPSRETE IMPRQVEmENs; B Kalqw, stabaliiyh @ econepsirerbitd reémilar
i 38 i ' ' .. i ndophenol , azi ne,
CO%Q%%,S 1It]l R@Z%ﬂé& %th%}? g(?%lﬁ(fsg\%‘%ﬂghe, am noket one,
hydr oxyket one, ant hraqui none, indigloid, and
Mastyt meitliog sevinmunds anel duitablei far gagi v@itpae Nt BheyCam) GSually
Chof col%ra or conbi.nati ons of colorants wll of
2 ‘?IBre??PCFQFB@rB HegPUhe particul ar col or
desired. Non-limting exanples of colorants conmmonly
used in poly(arylene ether) conpositions are as
foll ows: Perylene Red, Solvent Blue 104, Solvent G een
3, Pigment Wiite 6, Pignent Red 101, Pignent Yell ow

138, Sol vent \/

H

V),

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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Violet 13, rare earth alum nates (|l um nescent

pi gnents), organic interference pignents, and
w0 nicenisssence pi gnents based on |anel | ar st r ucP@r/ES2006/015280

Fl uorescent dyes nmay al so be enpl oyed, including, but

not limted to, Amaplast Orange LFP (Sol vent Orange

60{# hlt Is al so cantenpl ated that pignments _such as
IOV GRS yeyang YpEER; etheflh ketpne A the like. oWl groups (as
wéll hafafil ' ' ' | sodhum .

] e R it S T e RGP ppigpymay be
stratghit rop rbyartchedini Alrfange triulber RF Glieabla @l‘dLgﬁ Nyhith @R ibéPresent in

?r?éti l e, and _ zinc_ oxide may be e l%\]% . Angul ar
MENG (QmROuBAs A Ligted j ngU.S. Ragang Q86K Lc Weaen e abolvarich is
i jgn I.eWL Ng al sn. be enpl oyed
inEPGRRUT e B Gelh e PO or e Todfiod et atfferay may
actahtp chen dne gvirctd /contalis emdien haffeyned hiethifke ghSifM e.o€blsOWr tris-
m‘%ﬁj orants are often_used in combination with the

g% A rdgrehadds, the JVerverpetenta Memerwrer, gfolyroéthine miteals are
1R I articles. Non-limting
? ex%ﬁ%lggfgh?E@Frg{?eb\é%ﬁ&ﬁ%\%}g@%‘g%glﬁ d %‘grrent s fromthe
ant hr aqui none, azo, and am noketone famlies. In sone
Suetﬁbbdlilﬁﬁﬁnf solafringshar aglfso dleﬁib'bﬂ) atithic :ml)lmviﬁg Fﬁs.qiaken&elzgm,sss
. use of nget yes when a yel | ow col or ‘conponent
(Fﬁ@l%.ﬁ%%qﬂi 5 d‘?‘lﬁu‘ﬁ?%macea oy 4gPAAET Havietal; £ABKAEs (Etiger
t a0Vt 8996 31 bih it ryl ene et he :
© cgn'posi t?gggpr(rlggelg% ggél?'nc 7 eﬁlgﬁg%:tgﬁgt\gé‘yea%?ﬁ?f’?wé#l)l%fem by
reforencamt yOtier adethinevedoranls| aken@sstribedl theSithesis and Absorption

S N{o}n-l Lmting e aérpl es jnclude flame retardants,

PP k&%’?@%ﬁ hgét isiMgthine; &lves Bresarlifisidn §ys abBisi Awtidene-1-

Di bisi H j b g R asticizers,
ATAORKIGRAL T R SAAL! 6 AORTGE R B RIMLGICRS Soc. 2008, Vo

24pNockppi 429-43Q0s, nol d rel easeagents, visual effects
additives (e.g., netal flakes), and various

combi pations thereof. The |l evels of effectiveness can
e BB DD HE dhos rioties (i doBocHp e HER{nS: scloran gkl for the

present invention:

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

SAYSY

Pigment Yellow 101 VII
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usual ly range, for each additive, from about 0.1% by
wei ght to about 10% by wei ght, based on the wei ght of
W0 b@earmdssr e conposition. In the case of the flBeEEUS2006/015280

retardants, the level nay be up to about 20% by

weight. In the case of additives like the fillers and

reinforcing agents, the level (for each) may be
hi ghefOHe. g., up to about 40% by wei ght. Anot her

7~aaiinent of this invention is directed to
@, \ene et hgy) conpositions which contain at

d Qver el TN s .
Q Q¥ pi gnen
pect ed i nproveyeays in color stability, as

conpared to siml g ol orants used in poly(aryl ene
et her) conpositi oR any net hi ne conmpounds are
suitable for this Mavéntion. They are usually

characterized by the presence of the nethine group in
the conpound's chem cal structure. The bonding sites
on the nethine group of fornula (V) may accommobdate a
very | arge nunber of chem cal el enents and chemni ca

DEpasPTelldw 8guent Iy, the group attached to the car
wth the double bond is an el ectrophilic group,

ala]

e

the group attached to the carbon with the single bond

is @) aromatic group. In general, non-limting
exanb%es_Q{ gr ogps Whi ch can be attached to the
bondi ng si:ﬁs

al kyl, ¢ oal Ky

. 9.4 phenyl), 5
it ne, and anilino. N tipl
may be attached to the nethine noiety. Moreover,

| koxy, hal ogen, aryl
Go,

nethin%ggroup are as foll ows:

cyano, ester, naphthyl,
6047 ONBHL C ring structures
any

of the groups attached to the nmethine noiety, directly

or indirectly, may include substituents, e.g.,
cycl oal kyl groups substituted with al kyl groups,

hal ogens, cyano, carboxy, am no, ether, ketone, and

the |like. Al kyl groups (as

Disperse Yellow 61
0" e,
CH; CN
ﬁ 0
R@N

i

CH;
Solvent Yellow 93

17
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well as simlar groups, e.g., alkenyl) which are
attached to the nethine noiety nay be straight or
whe@eaisss2 A | arge nunber of suitable groups wWETOSMa6015280
be present in nethine conpounds are listed in U S.
Patent 5, 086, 161 (Waver et al), which is incorporated
herein by reference. Furthernore, the nethine-based
| §lH;may act@HLly be one which contains nore than
e.g., bis- or trisnethines, as
Weaver patent. Moreover, polynethine
consi dered herein to be nmet hi ne

005, 441( Masuda et al); 4,705, 567
: 3 3 (Kl uger et al); and 6,770, 331
v ke et al). Al these pat ents are incorporated
herein by reference. CIher nmet hi ne col orants are
described in "Synthesis and Absorption Spectra
Properties of Bis-Mthine Dyes Exenplified by
2,5-Bis-Arylidene-1- D cyanomet hyl ene- Cycl opent anes”
Bul | . Korean Chem Soc. 2003, Vol. 24,
AI%OPIASAIYA%% 956 430. Provided bel ow are the structur es XI
of sone of the nmethine colorants useful for the

pnesent invention: Disperse Yellow 201 (Trade Name:
m v 6G VI Rignent Yellow 101 VI Di sperse
e

I vent Yel lfow 93 XAmapl ast Yel | ow G7 Xl
Met hi ne' mat & (ng Nhe fallow ng structure can
al so be used ™ th@ poly(ar 6t heCN conposi ti ons:

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

ether) compositions:

X1l

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.

18



wherein each A and B is independently oxygen or
&CN)2. Each Rand R in formula XII can,
w0 nbepessaent | y, be various groups (substitut edP@F/US2006/015280

unsubstituted), such as al kyl, cycloal kyl, hydroxy,
al koxy, hal ogen, aryl, biphenyl, azo, and cyano; and x

' I L her or zero.Many of the nethine materials are

Mgy Pt R GHGtRIng mafig ol 410 Wighckngyd ndt et cohvedate pommercially.
' iLfi i\ €0 nn . In

(g 31y chied HEThLEI SR BIGLT SOTRRAT AR o
listeesk 4biome, thiy fedloavireg mthinesdyiet afel absof sitablBifdr thRMEMNkOR:

Basic Yellow 11, Basic Yellow 12, Basic Yell ow 21,

Sol elpt Ilow 79, Solvent Yellow 145 (Yell ow Oracet
Bagiye %Iﬁent Yel | ow 147, Sol vent Yellow 168, Sol vent

Yel | ow 169, Sol vent Yell ow 170, Sol vent Yellow 171,

BapdyHigent Yellow 117. A preferred group of methine
conmpounds for sone enbodi nents conprises: Sol vent
Yel | ow 93, Sol vent Yellow 145, Disperse Yellow 201
Basiatellovedl.t m) Yel | ow 6G), and Anapl ast Yellow G7. (The
Amapl ast Yellow G7 naterial is sonetines also referred

Dl sgerse Yellow 201". Its structure is provided
Sog‘geggg)el,lgﬁi%%peci ally preferred

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
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enbodi nents, the nethine conpound is D sperse Yell ow

201 (Macrolex(tm Yellow 6G. In preferred .
werwedissent s, the net hi ne conpound i s present PCT/UR®06/015280

pol y(aryl ene ether) conposition with at |east one

ultraviolet |ight absorber. (Suitable UV absorbers

B, R S5 SR B S TSI o
enfiREALS d HoWevBO Welie AkRAZARRE RS %Sd%?t’&ﬁ@ Whg ﬂ?@ﬂpﬁlﬁrﬁﬁ amine

be verysuitable. Furthernore, a hindered amne
light esitatiilizee r congposhd ompy emeriie nacessupR eg&oekm}%lb,s ﬁelilti\{erl]y high
Howeve se skilled in the art understand tha e
argdFHesietie J1Y RBSRPGHIAL comBperoaie ot dpgoemse phyebadered amine
i Ak xanpl e, relatively high amounts of the
. egﬁ%ggfrbcgﬁp%g?/@conpensate for the absence of the

hi ndered am ne |ight stabilizer conpound. Moreover,

Mergeverethe methinentamtaiiing pobi(yfykny ledee) ﬁirﬂ;ﬁfslltiogs us1_1allyI (but not
0si.tions usual | .but. not al ways) include viny

a“%%& C?"éfer"é%xl ﬁ%‘{mﬁtﬁc}v/{ss(% & thpse dpschbed presipuslys Fyequently, the

i ; i thG. eS| N |.PS .
et Yoyl oo NS SpASAt Lfic KR B bR sihgp) o viny
argmaireesio iy within therangedvenfdrtheaboasnges set forth above.

The appropri ate anount of nethine yellow colorant wll

epend on many factors. T i nclude: _the specific

Th%e FIbLaLs, FBpdg, O eWﬁ[‘%’;‘gFe éigﬁ{vﬁ ol i Willc dspsng oar ey, factors.
They ieludet @id $pebiFRInethine cOBSint @ﬁpfb%@rtFé %fecﬂfc%%@%&&le% %;ﬁxer)

Wwth the resin; the presence of viny romati c resins;
resith gseglo thfi désirad colod or mbiladts hiade vedi the pesiatube pké‘dseﬂé‘ee& vinyl

... ts project.ed UV exposure); the type an }

ar‘{ﬁ‘?aé%e%eéglsor‘ﬁ%ichﬁ‘é&%s Hﬁflﬂe&ﬁrcg\hﬁws{eam Prosiset Eonprsuieis, its
préédled NV \aRSPENEL)S theARPe t R PleEIROCE Iﬁﬁde@%ﬁ PRI ﬁéhto%tgﬁgizer

colorants. Usual ly, 'The nmethine conpound i's present a
comppunds| ansk UM abeerbersphboditthe . @iéEnparor salynce of other colorants.
Usually, the methine compound is present at a level of at least about 0.015 parts by
weight, based on 100 parts of the resin components in the composition (i.e.,
poly(arylene ether) and 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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wei ght, based on 100 parts of the resin conponents in

the conposition (i.e., poly(arylene ether) and the
woRevghisgsDMat i ¢ resi n conpound, as well as anyPCEBRIV0&/615280

i npact nodifiers). In sonme preferred enbodi nents, the

| evel of nethine conmpound is at |east about 0.025

arts by wei ght d nost preferahly, at |east about
B S Dol iai B Ene ol s it mesmentst prafesably the
PRI Ng@to th Syidgiu R0 2 1R8f, i ght, . an

nore speci f\illcgll Ia%)/(%nyaggoﬁdtﬂ&%lgri p@gt‘:?&ﬁ&y \?\%&l g %F_therhc(ggo(garg? are
sopretiinea ragderkat 4 downstieemaport o the dreruad! evibRos&! gGiasteRBatch is

nost approprjate. |l evel of nethine conmpound, based on
Soﬂ?imleéé’g aﬁeéfsmﬁ&llé‘i FPNFIRING ARRrEPD of pRe ebmews Pf therimsefesins,

albkV il j e t - bl endi.ng. t he
il B e e PO oPHERBIGE I D RN 1B ey o ° The master-
bagghceandhery be combimeé witlothalrepnnd@Oof 88 forgutiied Qe didR9 during
‘ho&teg.include niging in a single or twi n-screw type

ERCPOHE PIOGEHS: e, %ngﬂtfﬁﬁlﬂﬁl-ngs@iéﬁﬂ@éga%ﬁhﬁwh@ad uagpf golor
cofic t LA ofc t. I ngredi ents. may .

ACSARS oV Pert AR RO RS HRsitoh cafl ndififg BFAGRIOR, Dt pe Fhrious
copwonerits aad din dacessayolbechpnge clpameded with one or

nore of the primary conponents - preferably the PPE
I ngredi ents such as

and/or the vin omati c pol yner. _
Aqtticr - %‘F‘f\ﬁ?&t é# éﬁ%o%?litwé's isy fHectedtto ardeloin Prepacad frome the
tieneYd« ve ter-ba hS sonetinmes
O AR, PR he AlRY' Gl (R0 03 shE G ftonal
teqhpique ofnavite ibabe aresiNen-lialithig exhhipled! ihclade a%jﬁaidd @iblding,
e

of the.colorants and the various additives.
th%‘&%"é%%& @ﬂov%'gi'??@ﬂ%ﬁa[?é‘d%r&ﬂﬁ%@wmh the remai nder of

the fornmul ated ingredients during the bl ending
TheSeD 6@ Bositforl- candbll LS RXEdHS b Allide Y56 ic, artj

mast er - bat ch and use of col or coﬁcenfgg %gﬁ%ﬂ%%aﬁgkﬁﬂﬁk&
Haweareis dhg axicles omhiclabefefiti thost dftem dhis [ieveition 26§ tHde€ which have

ri.ous conponent nd decrease col or change

Ve%sngCele requirements fgf co%or stgba}ﬂty, %V stability, and the like. on-limiting
examples include automotive components, television and computer monitors, business
equipment, lighting fixtures, hand-held devices, medical equipment, and exercise

equipment.
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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Anot her enbodi ment of this invention is directed to
articles prepared fromthe conpositions described
wWoee@siissst y. The articles can be made by any PCT/US2006/015280
conventional technique known in the art. Non-limting
exanpl es include injection nolding, thernoform ng,
bé ow nol di ng, cal endering, and the |ike. These
T%c} ositions can be used to forma wde variety of
thernoplastic articles. However, the articles which
benefit most fromthis invention are those which have
very specific requirenents for color stability, W
stabhility and the |ike., Non-linmting exanpl es include
Compormt®/e _conponehAmouel evi si on and CDERMHAGD
\ si ness @, rrgnting i
Pfg%??ﬁfeefeéhggvi ces, ﬁggls ggﬁ equi pnent, af’%}%l}%@é;)%?es e resin
equi pnent. EXAMPLHES The exanpl es which PS50 ar & s
merely illustrati \;F, and shoul d not be| BVRE r ued t o ip&rinsic

1-1,4-

any sort of limitation on the scope of| Yibosiy.aimneldoroform at
invention FExanple 1 The fol |l owi ng nmt€23°61 of stmue0.dsid.
High tlhipecteﬁimtwerjbﬁ(lﬁipb\a) Each of theCeamersillyARAdable,

(HBSh ti onal Iy contadlined | ess than 3 pbw @bbMahb@esd

addi tives (heat stfabilizers, nold rel Ay PIEM Swith a melt
etc.) (b) pbw = pgrts by weight, basedp %3 XD of about

resin (c) Tiq 2 cgncentrations were: 0 W, ) )} N
pbw, and 10 pbw, based on total weight %)gra 10 mafes 36200
ethery—and—HERS—Hach of the conpositi dnan: 1l r ed
Flgge pr e- bl erftadant/Hel 3 phyt edi ent s at  anti Kmohitex®50, an
plasticizers isopropylated triphenyl
phosphate compound.
TiOy Variable - See Below(C) Titanjum 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) TiO7 concentrations were: 0 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 5,
"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
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tenperature, using a mxer, and then extruding the

pre-blend through a tw n-screw extruder at about
WGADFAEB8F (282C- 304C). The extrudate was t henPCT/US2006/015280

injectionnolded into test pieces. The nol ded sanples

were evaluated for long-term UV Iight resistance by

. In. test apparatus, designed to sinmulate
g BBIE  uBicBebE srobley e pombsimebied Svansses obidoomoftice
lighting. Patent 4,843,116 (Bopp), incorporated herein by
reference; and in "Mechani sms of Pol yner Degradation
and Stabilisation", Gerald Scott, Editor, Elsevier
In ABis| ¢xemnphsithe BV lighmesmdnge llv&aoe;@ﬁgged]ghg%;&q? 05’%; yellowness
. [ abilization o .
m%&;?c}g g‘?c.%ﬁﬁg ft‘h 2’%@@3?3&%%@ iepeiel. mededta Yhef about 2 is barely
i [ ok [T ' Qa8 A oxi hpt e 10 t S
o e e 3 chike 44 B IGRS L Bic BRL PR e ehe e
Pojllie present instance, the fluorescentlight output to
whi ch the sanples were exposed simulated two years of
i ndoor office lighting. In this exanple, the UV |ight
resi stance was expressed in terns of the yell owness
i ndex, YlI, according to ASTM D-1925. In general, a
delta Yl of about 2 irgpjparely discernible, while a
change of 4 is clearly visible, and considered to be
at the failure point. Table 2 The data of Table 2
denonstrate that reduced |levels of Tiqg 2 dramatically
i nprove the color stability of the poly(arylene ether)

refeasi-aa—the-lgvel _of Ti q

SaigB DS orhilig Concdiiation | - an LPRIEYab] o
L LU re ) VvV —OT g < < _
L onilf t in¢rease i% color shift for3the resi

ThisZresult was very Surprising] sinceighe color
stabBlity for other cenventional resing;

4 10 18

The data of Table 2 demonstrate that reduced levels of TiOp dramatically improve the
color stability of the poly(arylene ether) compositions. Conversely, increasing the
level of TiO7 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 TiOp. 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 TiO9 levels, as compared to lower TiO7 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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typically increases with increasing levels of Tiq 2 As
one exanpl e, sanples of a commercial ASA

W@ amosissei tril e-styrene-acryl ate) resin whi ch PONUSI0NEES280
varyi ng amounts of Ti C'2 were weathered, and then
tested for UV stability. (In this instance, the

di ' 1 wa arried out according to an
R ERO DR R bR eiaenS WX resuprsent nesio aveetained a

conbiant lehelsy. eil @fMIfl‘p?ese%ma@[ tE0eUS ter W :
stability at higher TiC<2 Ieye g? asﬁ%gﬁggfgﬁmfﬁkFéﬁEﬁ“ml

gray)c<in ey énstancas thensaniydes verep subijccdtt &x afficBele@@APASor UV
onitril ebut adi ene- styrene)

. ial acr.yl ) y
s (SOLR S Biger Z37L At ometas toresed tgae res B e- ost
contai ned adi fferent amount of Tig 2 (O her pigments
Thatdoldr ohange B @SeHke WaS SniRi-d al Q[TfeltatE CE £Bording o ASTM

| evel s). AU of the sanples visually appeare
D-224b Benthis i¢sterdiretaggviagheth bpectrbplsotomsteavas calibied to measure

. re subjected tqQ an accel erated i ndoor WV
ol Tnilie (¥ {eBlepaniesihnries. Ache sPasiyophakaredier; erodusedt4 seisof color
valuef &dirTeach tanms, 4cbsed:; \ 1 ar change i
thisrcase ng neasuggggggagsgéP?gﬁgh@%%ug?32%6%%81EBr“wh

a scgleatypniabvalpa meapates givies-to-ead;, tha " eflag mvBaRe! fellow-to-blue:
Gk k Qt onet er s calibrated to nmeasure col or, ’
anﬁgl;%n% ?’E@le}%ﬁﬁg&% \gﬁ%%—t 83€X- The spect r ophot onet er
produced a set of color values for each sanple,
Foathe ABYS bemp6sitidi, ¥edshir SN wALEH o iontont SSGALS a1
For such a scale, the "a" val ue }%Iglélsthtralegiggn%éneﬁqrfcsr-ltlraé’(?fl of

1.4; Ry ephibited aeDettsaB uobn shift bbuedt olbhnagkedasftrifia Tsin sample
| i te-to-bl For the ABS
which Ik ﬁ&ﬁpél,eg%%?%f é%fcﬁng%ﬂ?ﬁiag S fih ot pigimgnefevel)

conposi t1on

exlrib)imﬂeﬂl)élﬁEQBIoQEhiﬁt-o‘foﬁg)’Y).%hi bited a Delta E col or
shift of 1.9. In marked contrast, a resin sanple which

5 haq 2 total pignment concentration of 2.4 pbw (i.e.
XWP'Ee the pignent |evel) exhibited a Delta E col or

shift of only 0.39.
Each of the poly(arylene ether) resin samples listed below had an identical base

composition, as follows(2):

PPE resin* 48.64 pbw
High Impact Polystyrene (HIPS)** 48.64 pbw
HALS Tinuvin® 770 0.5 pbw
Benzotriazole UV Absorber*** 1.0 pbw
Titanium Dioxide (TiO5) 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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Exanpl e 2 Each of the poly(arylene ether) resin
sanples |isted bel ow had an identical base
w@ovposiss: on, as follows(a ): PPE resin* 48. 64r@husidogns280
| npact Pol ystyrene (H PS)** 48.64 pbw HALS Ti nuvi n(r)
770 0.5 pbw Benzotriazole UV Absorber*** 1.0 pbw
st um Dy oxide (TiC') 3.0 pbw * | .
HPOIIEI@%Z, ‘é-fgt’?%tfﬁ?ﬁlfl?‘i, iﬁkﬁ%{«l RYATBHE) reginfharing dspalyladieny eomtent
oﬂd%ﬁﬂ'ﬂgjgcwéfl;gﬁto@;i ty, in chloroformat 25C, of about
0.4 dl/g.**"™HPS: A rubber-nodified al kenyl aromatic
resin having a pol ybut adi ene content of about 7.5-9
*Hiei ghasoth 54¥1 Q2268 irddL 3-t-octylphenyl)-benzotriazole), from Cytec
In Z-UéZ- dr oxy-5-t-octyl phenyl)-benzotri azol e), from
@ Mfdustries, Inc. (a) The resin sanples al so
contained | ess than 2 pbw of various additives (heat

(a5 TR debifdatnpléPhEo 'BhEARA : ) CSREELLY
sanpl es each cont ai negl a p%?ste%azll %ﬁ}bt%yﬁg § loésela?‘ggves Cheat
stahilizersa mold edeashogants, ptcabl e 3. Sanples 5 and 6
(Di sperse Yellow 201) were the only sanpl es which

ont.ained a nethi pne-based col grant. The sanpl es were
Th%r‘gg RN sulFTich OB AR ONA oo hyRllqueeolmms Bashown

inTEableN®S Saufsh § ahd iSR! ek o] i
prebl ending of the i 6r?gr edi ent s, ?grﬁegt%fﬂel&??%gllc%ﬁvhwh
cogtainggoat mgt%mé-_ -158eF CORBAC- 30he Gampllbe veexté rprejsre] Wesording to
CO}l{;l&lrt]iOi’léqj 16 § Iic?ul?aé rs.r})nln a% (iio Ithrz)tsg ugeedsttor Ftjlllees(élgfi:iles of Example 1, i.e., pre-
blending of the ingredients, followed by extrusion 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 weathering characteristics, using the xenon
arc test according 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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The nol ded sanpl es were evaluated for weathering
characteristics, using the xenon arc test according to
WOABDM1 3838159, based on 300 hours exposure. ThePCDU$2006/015280
shift (dE) was eval uated according to ASTM D-2244, as

descri bed above. The results are shown in Table

3. Table 3 * KO961HD: Paliotaol (tnm) K0961 (Pignent

Yel | ow 138),

avai | abl e frohd

gF ** Yel | ow

110:

Pi gnent Yellow 110, Ciba Irgazin Yell ow 3RTLN ***

Yel | ow 201:

as descri bed
686G,

(Di sperse Yell ow 201)
avai | abl e as Macrol ex(tm Yellow

above,

fromlanxess Corporation.

met hi ne

**** Ye| | ow 1

col or ant

83: BASF

Pal Sample ¢t m)
Yel | ow 163 -
Paliotol (tm

Col or Chem Amapl
K0961HD sarrpl es

YEype@d O6Patdft (4

YeAn@ind68:

Ol VBBia E Color

ast (ChlolflldW S G(dhe

were eval uat ed

oh—t-o+ :.I

quplTqare.

¢ C)Ya

=y et

PNl T o

UTT

ng AS3

|-|-
anrl

wergit;—of

ol
apSoer1et

Yl

E aer\p%Ph‘é{ to

ASTM 4244

The. ddata in T

aﬁlb‘@lﬂé"ﬁonst r

at e _that pbwe nd

t hi ne20.0
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val ues for the renmni nder
* I&(Kb%lf-ﬁ)s plga‘ilotai% 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 Palioto]™ 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™ K0961HD (samples 1 and 11),
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of the sanples at that |oading. Exanple 3

Pol yphenyl ene ether conpositions with various yellow
weoloonemsss were al so tested for long-term UV seebyubio04/015280

using the light test designed to sinulate indoor

fluorescent lighting, i.e., as in Exanple 1. The base

. PP ositjons was identical to that
al{&‘%@g‘%ﬂ% %Q’F’argles#g"é’g@%ﬁ% ettgydhan tha respeciive yakien for shesremainder

was added, at either the 0.01 pbw
m?%%%?ﬁggm?ﬁgh%%g%k%bMIIevel (based on 100 parts of PPE

and HI PS). The sanples were prepared as in the

Expplé dus exanples, i.e., pre-blending of the
ingredients, followed by extrusion at about 540F-580F

- . The, ext te, then injection-nol ded
POﬁfﬁ%égﬂeﬁ???g‘ﬁg&C%nﬁE%é VI YFi0RS Fekiow ﬁplozf%g& wTeajsretested for

loh@tdrd EVIRANHES TBRALSHhYGLA: IROBQMhiNG SRt ad8E fuorescent
re), uslng

every 2-7 days (continudus expos ) _
lighting bt edl i Fxemptephot Bebese foemulz0ARAhSITPH O6tahysitidiiewas

. d. by the spectrophotoneter, using the
oG RE E L I8l P elrbue. Tovitosaamen. e raha set of vellow
IV r [ hi cal i
CORpRIetRhaln 8 JaTPHED & B PSR! Y8 TRIL IR et on 100
parth ef BPB ang bUP$)e VBie, sanpits vhirg prepeediag nietteréicusx@BiphiV.c.,
assist_in identification of the curves in

level. T r o
P“’t‘ﬁ]&n?hi“é@? dhe ngredicat dolinaddaeertrusion athbow08E-S8pTe@B2°C-

ot | ko going fromleft to right at
0T e e A et kb e ot 2 gnfi. omox 7.6
cnoest plh§deslow, 183 Hi gh, 110 High, 163 Hi gh, 201 Low,

138 Low, and 138 High. Figure 1 denonstrates that

onposi tions which utilized 0.03 pbw of Disperse .

Deﬁé:‘%) dupasurements 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. To 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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201 again exhibited the best performance (|l owest Delta
E), after 4 years of extrapolated tine (i.e., 5 nonths
w@edogalssexposure). Thus, it is apparent that tPEI/US2006/015280

significant advantage of using Disperse Yellow 201 in

t he poly(aryl ene ether) conpositions has been shown by
Cma%lof tmg dif erent types of UV evaluations. (Wth
PRKER0e%  Ebeientinl drdteback; n alew af Meatet Bellowing is the
prifiiryldoffefse 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

Pastying of plieery skilllih tiee aoiwill rdcogrgan@e atilitg &%ﬁ%&isda%% ditions

to be a.suhstantial drawback, in view of the fact at
thefe3F Repsigieia ﬂ}ﬁr?ﬂ?ﬁ?ﬁwsmreﬁtﬂipd obase dirslaséd henehm avithout
d t t
el frdin (HE o8 88 this MECRARN  AebOBiskly. ot o' pdostped e the

scoppisrtatheslimitet] nmlty@dhefappaﬁeai lcﬁ@rh@s ol bemeigient¥ LAY and

[ fron1t scope of this invention.

te’%ﬁ g@f‘%ﬁ gfnfr’n“?‘%ed OVfhef8 irqosRatateth hereiney rebogreei s t o be
limted only by the appended clains. Al of the
patents, articles, and texts which are nmenti oned above
are incorporated herein by reference. WHAT | S CLAI MED
1. A thernoplastic conposition, conprising: (a) a
poly(aryl ene ether) resin; (b) a vinyl aronmatic resin;
(c) a hindered am ne light stabilizer; (d) an
ultraviolet |ight absorbing conpound; and (e) about
0.1 % by weight to about 2.0 % by wei ght of titanium
di oxi de, based on the total weight of poly(aryl ene
ether) resin and vinyl aromatic resin. 2. The
t her nopl astic conposition of claim1, wherein the
poly(aryl ene ether) is
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present in an anmount of about 20 weight %to about 80

wei ght % based on the total weight of poly(aryl ene
we@tdven)sssesi n and vinyl aromatic resin. 3. ThePCT/US2006/015280

t her nopl astic conposition of claim?2, wherein the

pol y(aryl ene ether) resin is a honopol yner or a

r, d conprises poly(2,6-dinethyl-I, 4-
Wﬁ@@@%r) 4. The thernoplastic conposition of
claim1l1l, wherein the vinyl aromatic resin is
1.r ubbgy bfal ] nepl.astic conposition of
cl ai m%%%??%oﬁogﬂ&?hgﬁlﬁ%p itic resin is present
in an anount of about 20 weight %to about 80 wei ght
(@ b agiernetatherbtesin; wei ght of pol y(aryl ene et her)
resin and vinyl aromatic resin. 6. The thernoplastic
omposition of claim1, wherein the hindered am ne
(b?:l haf%g}'la%?rp?ticeliﬁs@onpri ses a nononeric, oligomeric or
pol yneric material. 7. The thernoplastic conposition
(cpf o ldhderdd awheNBhNsthfifzd ndered amine |ight
stabilizer conprises at |east one noiety of the
following structure:wherein each Ris independently an
(dh kyAn Wirstiplenlight absorbing cempenndg andir bons, and each
occurrence of E is independently selected fromthe

ro A1, 0d; oxyl roxyl.,. al koxy, . |
O eI Bafobe P L R b 2B 3 ¥eiens e diexids, pgsed on
thetfpB] weRBDOT flF(ab)lene ethdriRmQAd6 i drontEreGh b

wherein Z , Z, Z, and Z are sel'ected fromthe group

consi stjng of hydrogen, aliphatic hydrocarbons having
2.1 ?hﬁ&bﬁ%og{aé%g 5%8981%%0%@1@%&; whiasedtr teapdby(pgyldnaaitireg) is

p rein or the formyl a

Pr%aﬁt%y?%@bﬁ%?ﬁ%ﬁﬁﬁm 90 V@é}%ﬁ% FT‘O %‘B?Lg nggh‘g%lg q %y Basga og t{l% total

- IS a stral t or
weight of poly(arylene ether) resin and vinyl aromatic resin.

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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about 18 carbons, a cycloal kyl of about 5 to about 18
carbons, or an al kyl aryl having about 7 to about 14
w@amboms32 and b is 1, 2, or 3, with the provi SBCT/I81006015280
cannot exceed the nunber of carbon atonms in T; and
when b is 2 or 3, each hydroxyl is attached to a
different carbon atomof T. 8. The thernoplastic
conposi ?I on of claim7, wherein the hindered am ne

| Rght SNabI | iRer conprises a conpound of the fornula

i s/an al kanediyl group; R ,6 i.s defined as
¢ can i ndependently be hydrogen or a
group of 1 to about 8 carbon atorms;
ach pair of R groups which are attached to

a sin romatic ring position can optionally be in

the formof a pentanethylene group. 9. The

t her nopl agtic conposition of claim1, wherein the
wWhereigesagly Ranisriad¢riegtientlyt abalkylzgroup hasgelc tegbdut neddbishs, and

consi 2, 6,6-tetranet hyl - 4-

ea%kli glgw zél%&sg ependelgt%y selected from the gro%/lp consisting of oxyl,
hydicxyg, 4 h Be; 4

yb @ k&qﬁ dy@fo‘éﬁkﬁﬁ% Xllylaﬁ( erl}gg’& se aca@% Obgl?é )3, -O-

pent age
PQ(DZ(S S)zachCb&yOZ 2n6 —@—Te{OrHa)Het hyl -
pi peri dyl ) sebacat e;

L.SL 132, %- pentanet hyl - 4- dy
ngk%ﬁtzyr %4 % i t -Fut FCtz Ew%wzwwn@& & dydrogen,
ahplikelccbytdﬁéhir@érﬁ Hivm 1 _to_about 8

| - (2- hydr oxyet hyl ) - gz T aGOI% et r°§rn%°“ﬁyf‘n‘£ aromatic hydrocarbons
haﬁ*?ﬂrldﬂﬁb@lﬁ&qathqme and succinic aci d; linear or cyclic

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

o S AR 4 DAL, P SO5Ehet e ot o 1

bouti18(cArthnd, Hcycdddl [ ok 9L 1
= t et( r 2k| s( 20% 6, E?J;lgﬁse?hd}%ﬁaﬂ%lk%rgﬁ% k% Q&%% gmg
aboq; Tdarahaet Heearbonsy mddy fisat. &2, 011.3,1WHK1 the, Iﬁoeishdﬂﬁdil Sthpot exceed

tlle\t}jnl.ﬁig% r f RarBork gtto;nasqggljfj%{uﬁ @Rl? 3) eacﬁqgldrrgx)ﬁ gra?tzched to a

conprise any
different carbon atom of T.

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

stabilizer comprises a compound of the formula

R6 R6
RS R®
Z——N 0,C—A—CO, N—27Z
R® R®
R6 R6

wherein A is an alkanediyl group; R6 is defined as above; and each Z can

independently be hydrogen or a lower alkyl group of 1 to about 8 carbon atoms; and

30



10. The conmposition of claim1, wherein the hindered
amne light stabilizer is present in an anount of
w@bwat118835 wei ght % to about 3.0 wei ght perceneCT/Dsxe015280
on the total weight of poly(arylene ether) resin and
vinyl aromatic resin. 11. The conposition of claim1,
wherei n the ler avi ol ef . L}i ght absorbing conpound is
WRCIFIR Gachy PRy @ h%"@li’sowblc S ptéachedy it sBeleAsphatioriag position
c ; [ and conbi nati ons
O O D R Ry 11 her o n ¢ he
benzophenone conpound has the fornul awherein R7 and R8

9.ar e Thedbgrarmpbastit gonpabitonyof dairel gittersin i lanediedamlne)loht

t%ﬁou S hfvi %fraqm 1 to about 10 carbon atons, or

stiEE b sl romdin s e isins OkbE:2. 06 teraethpr-

: : i+s. r 1 no r..div t

D Do Ack®, U o0e R ot By TR ARl 5 6

Peaﬁﬁlfhﬂﬁ—pjmwpswwm; bis(uhﬁiylbxy-e,d,ws-tdﬂﬁﬂagiéﬂgﬁm ut ed

Wi th a r Qx roup or groups; Ris rogen, or a

P‘%ﬂﬁ‘éﬁl)%?bégﬂte’%a%/ﬁ834’agfpeatagteﬂafﬂ-émlp@rdyﬁrlaﬁwb Saliftertbutyl-4-

hvh@%h 0L} 1at,0 uhst.i r

S pa R the EndeRl ] N R IS A H 5 e+

hyiiroxypiperidine and fuetinicsadd;\iaypsr GeyolinReR aled RF RSR5S(22,6,6-
to

hydrogen. at t is zero or an integer of froml
tet’%&ﬁﬁ‘gpllﬁﬁgmq@wwéﬁnséwmm adedyiert-estylaminer-2.64dichloro-
1, R0ekHzind: 3 W4 i m 11, wherej
pestnh, bt O L b B 205
tetrhenathyddi-pipersdsile t23H-butane-tdiacgberiPateoN LG L éiHarféﬁiyl)—
bi 3g§$ oxy, él-lmst hoxy; 4-octyl oxy, 4- _decyi_oxy;
1S4 é@?%’&’f Y PARGRABSned,pd mixpuresqwhich comprissany ofit

foregoing.

10.  The composition of claim 1, wherein the hindered amine light stabilizer is
present in an amount of about 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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2' -hydroxy-4, 4' -di met hoxy. 14. The conposition of
claim1ll, wherein the benzophenone conpound is
w@edoeatsse2 f rom t he group consi sting of PCT/US2006/015280
2, 2" -di hydr oxybenzophenone; 2,2',4,4'-
t et rahydr oxybenzophenone; '
2,2‘-dihydrox¥ﬁﬁ,4'-dinethoxybenzophenone; 2,2 -
di hydr oxy- 4, 4"-"\di et hoxybenzophenone;
—di hydr xy- 4,%._-di pr opoxybenzophenone;
' utoxybenzophenone;h
' - ngﬁﬁg nzophenone;
-4'f%ropo f%gﬁzophenone; 2,2 -
- but oxybenzophenone; and
, '-dihydroxy-4-et40xy-4'- propoxybenzophenone. 15.
Th@&")conposi tion of @hgi m 11, wherein the.benzotrlazole
compound is selected fromthe group consisting of
2-(2'-hydroxy-5'-methyl phenyl ) -benzotriazole; _
2-(3",5 -ditert- butyl-2'-hydroxyphenyl)benzotriazol e;
2-(5" -tert-butyl-2'"- hydroxyphenyl)benzotri azol e;

2- (.2' =thyd -5'-(1,1,3 |, 3- .
iR ﬁ%ﬂ@mﬁsﬁ )ﬂé‘ﬁ%«?ﬁlﬁ@}@eh&@pﬂ,a@z@m or branched alkyl groups
having $ron® 1 18 kbR _rl'i)'cg.rgo\’ll %&?%*M%ﬁ%?\y%ﬁ‘ﬂ‘é lh)ah%_g from 1 to about 10
ch oro-beq&otrlazo e, 2- -tert? - . .
carpon a8/ - & hydrogen, jphanyibiovatesip o iRemE hditAZE £ strai%ht or
2-(3' - ec-buEyI-5'-tert-butyl-2'-hydrquphenyl)benzo r
bra}ngé%ll zgﬁarfl*(azi ig 1 to about 25 carbon atoms, substituted or unsubstituted with
a hgﬁf&?l’( oap of gfduﬁp%w ﬁql§'gn§gg%ﬁ h&nz o ivaéeok Fidical of a straight or
-(2 -%;droxy-s et hyl 2 5 &r BUP R pRER 3
brapelredotlkangAwlviang 1 to about 25 carbon atoms, substituted or_ unsubstituted gith
2-%2'-h droxy-3',5' -di met hyl phenyl ) - benzotri azol e; an
ah¥¢7(ﬁiﬁ§ﬂ¥@%5pﬂp$?%Qtylphenyl)-benzotriazolg. 16. The
conmposition of claim1l1l, wherein the uItraV|?IeL I{ght
1s3A8® bP i ' ' unt .gbou
F 2RS0T SOOGS0 Sy ORNE 008 o
intgger ghiromfl toabyita; phe meis etdor an s et ofidnYi RyAboaf 9Nat i c
resin.

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'-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'-propoxybenzophen0ne; 2,2"-
dihydroxy—4-methoxy—4'—butoxybenzophenone; and 2,2'-dihydroxy-4-ethoxy-4'-

propoxybenzophenone.
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17. The conposition of claim1, wherein titanium
di oxi de isnBresent at a level of about 0.1 % by weight

W ooahosss2 1. 0 % by wei ght, based on the total PeEl/Gb1000/615280
poly(aryl ene ether) resin and vinyl aromatic resin.

. Th osition of claim1, wherein titanium _
1i80x : icgnprese t.at a level of about 0.1 % by weight
lf'l 0 aJE eufonﬂi?cglt%“kf{fl cldmgHs whenginetie benzotréazolst cmpoeand istselkted
; [ nd vinyl. ar ticresin. =
rpalud oo ebor b Com AN XN LB S o 5.
teftdatyl-25hpdragighiliehyigbenedteiat @6 (et heygsoup consi sting
flame retardants, |lubricants, heat

hyﬁ%‘%’%&%’@?@?%ﬁ%@é§T(ﬁ'gh}§1f@b’r$'1'(.’z,é;3s3l,-l ant i oxi glapt ?m ]
j ' . i gi.zern [ rs, reinfo
T e i S SR B IE B AR

ch tagpoid; 2-(3vicsttaltyle D tig et skyvasl didi nyBM¥chloro-
f:(gbé)iaﬁgi?o S th(ereof. };_O. % (%)‘(?)?lirposi}ﬁl onygf claim 1,
be%%?%@?;,?,g@afecrlééglt5vé%byterl—rz'dwdmypharyg)b)emgéa&toleé%_(2-_

j Ltion comprising: (j) a i
AR B RSP b g
bupdpheplitbehamneiaeld) ep(zr‘ﬁﬁif&'(}"g",5'-Hiﬁ&9ﬂghglgg%hg&haz{91é;Oand 2-

bout 80 weight % of a rubber-nodified | 'ystyrene )
@ lg&oﬁ}’" (59GtylPhanglibenzgrigealght % t o about 3.0 weight %
of at |least one hindered amne |ight stabilizer, based

on L ents (i) .ang (ii);.(iv) about
o0 e SrPol FOTPRETLT el ofhecblibiidte b Ssorving
compeunsis prestnd ingintanadimo bD it OFWELANY BABEE Lﬁ@e{gﬂg% bgsed
[ of coppanents (iz%rand_(ll);. and (v) abou 1%
Oné}% '%E’ﬁ §istehi 8t Rely@Fylenecst sipesing Ivinyd Aromatiamesim
di oxi de, based on
17. The composition of claim 1, wherein titanium dioxide is present at a level of

about 0.1 % by weight to about 1.0 % by weight, based on the total weight of

poly(arylene ether) resin and vinyl aromatic resin.

18. The composition of claim 1, wherein titanium dioxide is present at a level of
about 0.1 % by weight to about 0.5 % by weight, based on the total weight of

poly(arylene ether) resin and vinyl aromatic resin.

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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t he wei ght of conponents (i) and (ii). 22. A
t hernopl astic conposition, conprising: (1) a
w@eiogieasyt ene ether) resin; (I11) a vinyl aronmaP¢CTUS2006/015280
resin; (l111) at least one ultraviolet |ight absorbing
compound; and (1V) at |east one nethine colorant. 23.
.The co iti,gn of claim 22, wherein the poly(aryl ene
(ipy he‘r%ogpgé in§§ % % 3R oi0) Weightofo of atiderst gnepolypimahylene ether
re§@TPr i ses pol y(2, 6-dinethyl -1, 4-phenyl ene ether). 24.
The conposition of claim 22, wherein the vinyl
aromatic resin is rubbernodified. 25. The conposition
(iof  cabmut2Q Ayeightefoeionatione 8palgigiar %! Mg reftRRiodifsi ﬁbl?sri?rene
t.he vinyl aromatic resin are each present in the
e@Brrposition in an anount of about 20 wei ght % to about
80 weight % based on the total weight of poly(arylene

iiot Nefbbuf @81 wkidndy Vi [PRBLhC% &Sk ea@Bine HIE o
syt 03 i Yo My S Beh o Rk s e eaga g
statilizer Hianel @othp ovaight o camp@ehedifanami;he group

consi sting of benzophenone conpounds, benzotriazol e

. compounds,. and. ¢ i nations thereof. 27. The '

oSt s YBfen Pt o0 a7 186 skeleast e cliravialet ligh

ab&HBTHg ®Bpotnd PR N ' ' f unct i onal
gr ouf‘Jg igﬁ)gorrl]ded to até&gﬁkgg%ﬁn@%gﬂﬁqgﬁgg?ﬁﬁ?‘gd or
unsubstituted chem cal group selected fromthe group

(Vk ongibetti hg %oby sekghlt to ahyauk 34 J\Hy, weigltr abxitaniamkiionide, based on
| arvyl ., bi.phenyl, azo, cyano, ester, naphthyl,

th?%e%gs&acﬁ)&lﬁéﬁfn?tf Hganc%l) The conposition of claim 22,
wherein the nmethine colorant is selected from

22. A thermoplastic composition, comprising:

@ a poly(arylene ether) resin;

(In a vinyl aromatic resin;

(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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the group consisting of Disperse Yellow 201 (Macrol ex
Yel l ow 6G, Pignent Yellow 101, Di sperse Yell ow 31,
wor®petsss2 Yel | ow 61, Sol vent Yell ow 93, Amapl aRCT/¥s100©015280
G/, Basic Yellow 11, Basic Yellow 12, Basic Yellow 21,
Sol vent Yellow 79, Solvent Yellow 145, Sol vent Yell ow
) 47, .Sol vent Yel |l ow 168, Sol vent Yellow 169, Sol vent
el I'DHF £PEwpossPy et okim &R» 17hereimi dhee ntltrvablebwight 7absorbing

ORI I N [ rise_an f. t he foregoing.
b s L AT .
beondtrinzi¢ cdragounds, dndrcomibaaribey @kogach A and B is

i ndependently oxygen or C(CN)2; each R and R is,

27i ndﬁﬁgdently, at | east one substituted or

uns FRIIPRF 1YY 6fslaimy 82+ adpereinnthe mmeetigjne Lpolaremts cahprisgs a
offporh kY »wisi¥s !0 v, al ko hal ogen, aryl,
“bi '|8heny{1 ,wlg}élg,a ar‘?’?X lé%/afﬁ%c?{ogédgw_upslsﬁqrﬂg‘? tg_.aérleast one other
substitwe@@r Ubsebstioutpd Thémizal gfoup! @!ld&eazfroffﬂ"'@l%e%reuﬁ RBnsisting of
1mgthi ne conpound is present at a |evel of at l'east
aliyh selolkyh bygfgw,sallwwbalgmn; atyhdigheopl, 401 cpano, ssterf, nagighyl,
impfe! Y{Ranfligne ether) resin and the vinyl aronmatic
Imr esi n. Biil?JIThe conposition of claim30, wherein the

met hi ne conmpound is present at a |l evel of at |east

28abo(the @of@bsifian tof diimved, gltiereid Zhe FlehifO BMBEIt iOR1Q%ed from
r conprising at | east one hindere

h claim?22, f uré)%g)g
CHTPHR CPnsyitng &f SHsnerseey elloxa201nMagsplet plellowni &G), Pigment Yellow
10E,07RP&SE ¥eRow S Pidpalda %y ! Q@? i%&t 01
about 80 we?‘g‘g/h@n%:l &% %sg?Y eflfé)g)s?ﬁ(tasgo v gl ﬁ‘g ’ éﬁ{gapgqsﬁg}ellow
G Besin YellBy HbBasic 21w 1) BaVict el RRO2E, BHereivabw 008 o@ent
[ubber- di fied pol ystg/r ene
Yellow 145, Solvent Yellow 147, Solvent Yellow 168, Solvent Yellow 169, Solvent
Yellow 170, Solvent Yellow 171, Pigment Yellow 117, and combinations which

comprise any of the foregoing.

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

XII

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.

35



resin. (C) about 0.5 weight %to about 3.0 weight % of

at | east one hindered amne |ight stabilizer, based on
wao b@omesisght of conmponents (A) and (B) (D) aboupCDUS2006/015280

wei ght % to about 5 weight % of at |east one

ul traviolet Iight absorbi ng conpound, based on the

en (A) and (B); and (E) about 0.015
30 Sﬂ{e g}’fnﬂll%%ﬁ B %é "ghﬂreu(%tg‘t H@thln@ea@np@n@ me:smreat a

le%*F |0T %Wlé&@ﬂ é?foﬁf‘ﬂ Olg%ﬁg eté)%}ﬁ’o sg?1 n]\%gspart‘s L??tt y&u'}lene

et}@@)‘msmsamdgletvmﬁmrmtw mxinde. 35. A ther mopl asti c
article nolded fromthe conposition of claim?22. 36. A
thernopl astic article nolded fromthe conposition of

31| o TR COmPpsitign of %p?oaé”f el dhpBsiing porapmmpdiis pragent at a

S0 |nyI aromatic resin; at
le‘ll%ggﬁslétqgér?‘é ul ttrg?\a/lggkré absorbi ng conpound; and at

| east one net hine yell ow coI orant ; wherein the
3200nﬂ@§|®mSMQB ofi clath 2, §lriHet céﬁhﬁhmﬁé at ast drikHinde hmine
as determ ned by ASTM D- 2244, after weathering

ligh Sé%?’d%eﬁg to ASTM D- 4459 for 300 hours.

33. A thermoplastic composition, comprising:

(A)  about 20 weight % to about 80 weight % of at least one polyphenylene 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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wherein the composition has a color shift (dE) of less than about 11.0, as determined

by ASTM D-2244, after weathering according to ASTM D-4459 for 300 hours.
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