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1 COEXTRUDED POLYCARBONATE SHEET Atooffirf Wes

- 1 MPROVED WEATHERI NG BACKGROUND OF THE I NVENTION 5 Fi el d of
The I nvention The gnvention relates to weat her resistant
pol ycarbonate resin articles and nore particularly a pol ycarbonate resin
bl end containing an ultra- viol et radiation resistance enhancer. 10
Brief Description of the Related Art Pol ycar bonat e resi ns have been
usef ul . t hernopl astic nolding resins, to nold particular articles of
certain physical properties, including Ifilm 15 Coati ng polyneric
resin substrates such as articles of nolded pol ycarbonate and the |ike
to I nprove their resistance to weathering is an accepted procedure.

Advant ageously, the coatlng@gxggnggg pgﬂﬁegggdngﬁgraﬁggylon curabl e

pol yacrylic or 20 polyacr : : 9 ;»n?pefor exanple t he
coating descriptions set forg '
4, 455, 205; 4, 477,529; 4, 478,%7¢

SUMVARY OF TIBE E@ﬂﬂ!ﬂg@ﬁﬂ&ijxggtgg_nvent|on conprlses a thernoplastlc
pol ycarbonate resin %f‘é‘%%&bx?@%léé&é to weath?%'ar Eéf{Q{H;aSt

aromati c pol ycarbonateé T€sin ra-vio
absor bi ng propoMﬂlﬁ?&#anﬁtﬁ(ﬂeﬁinrﬂmti@ﬂgﬂeaaﬂr!@t@rnﬂrtéﬁﬁﬁﬁﬁly

a polycarbonate resin blend containing an ultra-
violet radiation resistance enhancer.
10 ef’ Descript the Related 2
Polycarbonate resins have been useful
thermoplastic molding resins, to mold particular
articles of certain physical properties, including

f£ilm.
15 Coating polymeric resin substrates such as
articles of molded polycarbonate and the like to
improve their resistance to weathering is an a

accepted procedure. Advantageously, the coatings
are comprised of radiation curable polyacrylic or

20 polyacrylic-urethane coatings; see for example the
coating descriptions set forth in the U.S. Patents
4,198,465; 4,455,205; 4,477,529; 4,478,876; and
4,486,504. )

25 The invention comprises a thermoplastlc
polycarbonate resin blend, which comprises;
a thermoplastic, aromatic polycarbonate resin:
and _
an ultra-violet light absorbing proportion of -
30 a dimer having the structural formula:-



2 . [err] 5 The resin blend is useful to prepare weat her
- 10 resistant sheets and filns, particularly useful to cap or |am nate

over the surface of nol ded pol ycarbonate articles. The invention

al so conprises articles extruded fromthe conpositions of the invention,

whi ch 15 advant ageously exhi bit inproved weathering w thout si gni ficant

| oss of properties. The conpositions of the invention are usefu

to thernoplastically nold articles such as structural panels and the

li ke, which are useful in 20 the fabricat®on of housings, interior
f urni shi ngs and the |jke. QEIAILED DESCRI PTI gl OF §HE PREFERRED
. EDBODI MENTS OF =] NVENiT ON Ther nopl asyic, afjomatsT—pol ycarbonate

resins 25 and t d_of preparatign, b erfieet gl ¥meri zation
are well known; or exa detai | ¢ ded i n\t .S. Patents
3, 028, 365; 3,\8e4, 154; 3,2 3,915, 926, 0, 331; 7 169, 121;
3,027,814; and 4,188,314, all whi @8 30 aB@ i nforporated herein by

reference thereto. | ncl yded within the ngkaning of the term
" pol ycar bonat'e” as used herein 8]‘2 Bhe p0| yest er_c -0 .

@ o

The resin blend is useful to prepare weather
10 resistant sheets and films, particularly useful to
cap or laminate over the surface of molded
polycarbonate articles.

The invention also comprises articles extruded
from the compositions of the invention, which

15 advantageously'exhibit improved weathering without
significant loss of properties.

The compositions of the invention are useful
to thermoplastically mold articles such as
structural panels and the like, which are useful in

20 the fabrication of housings, interior furnishings
and ﬁhe-Like.

DETAILED DESCRIPTION OF THE PREFERRED

OF THE

Thermoplastic, aromatig polycarbonate resins
25 and their method of preparation by interfacial
polymerization are well known; see for example the
details provided in the U.s. Patents 3,028,365:;
3,334,154; 3,275,601; 3,915,926:; 3,030,331;
3,169,121; 3,027,814; and 4,188,314, all of which
30 are incorporated herein by reference thereto.
Included within the meaning of the term
"polycarbonate” as used herein are the polyester-
carbonates prepared by interfacial polymerization



carbonates prepared by interfacial polynerization

3 techni que, well known to those skilled in the art; see for exanple
the U S. patents 3,169, 121 and 4,487,896 which are incorporated herein
by . reference thereto. 5 . In general, the nmethod of interfacial

pol ymeri zati on conprises the reaction of a dihydric phenol with a
carbonyl halide (the carbonate precursor). The pol yester-carbonates are
prepared in the further presence of a dicarboxylic acid 10 (ester '
precursor). Al t hough the reacti oh conditions of the preparative

processes may var several of the preferr rocesses pically involve
di ssol ving or tecgmm\em Wig L %M‘ﬁh%l%tﬂi Lleq, ‘aﬁu’é‘b%sa{%'caust ic,
adding the resgdlelel ForTedatiple ¢the Yls.Ajftents 8} P69} 121 sandl e sol vent

nmedi um and contacting .the react.ant.s wt e and ester
precursors,  4:38JaB98 ¥high aFe, &%‘%ﬁﬁ?’f’&%‘?e‘ﬁ :R‘g comonl y used

wat er inniscibbefaﬁenndsthendtnde met hyl ene 20 chl ori de,

1, 2-di chl-or @et hane, tﬁ{ﬁ i afd?‘cf tmet%l'}]&i UsFeinfofedBEal i ke.

Advant ageously a ca reaction_m xtyre to pronote
5

the reaction. Telymerizationicamrises thecreagtian(af aadihydr
pol ymeri zat Onrﬁi{ erid1® With' H | carbsmipl ﬁ@ﬁﬁénttmetaarbonaha car bonat e
S

precursor. Rep

tat |
tertiary am nesl’%qei‘rr}]#as‘;’-y)e-agat a‘F g‘%@%ﬁﬁ%’é"’ﬁé‘?@?ﬁﬁ?yagﬁgg%ﬁlglﬁ?ﬁh\ed to

corrFoundz ﬁuat?f& NRiMtEFTpire oo POt nalsdieardbokyl ickacido The
preferre ocess far arin pol ycar bonat e resins conprises a
phosgenatlgﬁ Esﬁﬁﬁﬁn ?ﬁ\uﬁ§1£§énperature at which the

Although the reaction conditions of the
preparative processes may vary, several of the
preferred processes typically involve dissolving or
dispersing the diphenol reactants in aqueous

15 caustic, adding the resulting mixture to a suitable
water immiscible solvent medium and contacting the
reactants with the carbonate ahd ester precursors,
under controlled pH conditions. The most commonly

used water immiscible solvents include methylene

20 chloride, 1,2-dichloroethane, chlorobenzene,
toluene, and the like.

Advantageously a catalyst is added to the
reactlon mixture to promote the reaction. The
catalyst employed accelerates the rate of

25 polymerization of the dihydric phenol reactant with
the carbonate precursor. Representative catalysts
include but are not limited to tertiary amines such
as triethylamine, quaternary phosphonium compounds,
quaternary ammonium compéunds, and the like.

30 The preferred process for preparing
polycarbonate resins comprises a phosgenation
reaction. The temperature at which the
phosgenation reaction proceeds may vary from below
o'c, to above 100°C. The phosgenation reaction

35 preferably proceeds at temperatures of from about



ﬁhosgenation reaction proceeds nmay vary from bel ow O[err] C, to above
100[err] C. The phosgenation reaction 35 preferably proceeds at tenperatures

of from about 4 room t enperat ures
(25[err]C) to 50[err]C. Since the reaction is exothermc, the rate of
phosgene addition nmay be used to control the reaction t enper at ur e.
The anpbunt of phosgene required will 5 generally depend upon the anount of
t he di hydric phenol reactant added. The di hydric phenols

enpl oyed are known, and the reactive 4roups are the two phenolic

hydr oxyl g O%PS. Sone of the dagggric phenol s are 10 represented by the
general formul FoQrtemperatures €) nta $P°G.di $4nert thedr ocar bon

radical (xnng&a&ﬁmbﬁr;undxﬁehe@ﬁﬂé'1§heafbea 8EOPhosgene Substituted
di val ent hydroggﬁf n, radi cal coqt Lni,ng fr nkﬁ to ab%gt 15 carbon atons
and . substit REALEIOR JaY b used o eartrel theFepction;” < g arr] |

-0 ; or -((O -tempexatures |iThepsmount| 9f phosgenet reglimedt wdl1dr oup
ccn - "9e %, ULy depciy GaGy P04 guiRAgBePEhe uibgaRe" A TY
group of from édehenehrreactantsaddadss aral kyl group of from7 to about 14
carbon at ons, anrié kainydpi8phehol 508np1byedbare khowd,Paha
the reactive groups are the two phenolic hydroxyl
groups. Some of the dihydric phenols are
10 represented by the general formula:

(X) 0~4 - (X)g-4q |
Ho@ <+A - O oH

15 wherein A is a divalent hydrocarbon radical
containing from 1 to about 15 carbon atoms; a
substituted divalent hydrocarbon radical
containing from 1 to about 15 carbon atoms and
substituent groups such as halogen; -S- ; =-S(0)- :

20 -8(0)p- ; -0- ; or'-C(O)- ; each X is independently
selected from the group consisting of hydrogen,
halogen, and a monovilent hydrocarbon radical such
as an alkyl group of from 1 to about 8 carbon
atoms, an aryl group of from 6-18 carbon atoms, an

25 aralkyl group of from 7 to about 14 carbon atoms,
an alkaryl group of from 7 to about 14 carbon
atoms, an alkoxy group of from 1 to about 8 carbon
atoms, or an aryloxy group of from 6 to 18 carbon
atoms; and m is zero or 1 and n is an integer of

30 from O to 5. | :

Typical of some of the dihydric phenols
employed are bis-phenols such as (4-hydroxy-
phenyl)methane, 2,2-bis(4-hydroxyphenyl)propane




v

étohs, an al koxy group of from1 to about 8 carbon atons, or an aryl oxy

group of from®6 to 18 carbon atons; and mis zero or 1 and n is an
integer of 30 fromO to 5. Typi cal of sone of the dihydric phenols
enployed are bis-phenols such as (4- hydroxy- phenyl ) net hane,

2- bi s(4- hydr oxyphenyl ) pr opane 5
(also known as bi sphenol -A), 2, 2-bi s(4-hydroxy-3, 5-
di br onophenyl ) pr opane; dihydrlc phenol ethers such as
bi s(4- hydr oxyphenyl ) ether, bis(3,5-dichlor8-4- hydr oxyphenyl ) ether;

di hydr oxydi phenyl s such as 5 p, p dlhydr gédlphen 3,3 -dichloro-4,4'-
di hydr oxydi phenyl ; (a8, JnEWm a8 th ﬁsz‘biﬁﬂﬁthyﬁyﬂ¥zx9pﬁenyI)
sul fone, bis (3, 5ﬂilbﬁibﬁhéhyl)pfbﬁkx%yp@ﬂi'ydi‘iéubﬁéﬂel dthegsoxubRnzenes

di hydr oxybenzencs B E TR Chenl § o Ehes! Pl 3 BrdnsBhere-i-

1, 4-di hydr oxy- 3- hydnnﬂnphnntheethmﬂ ddhhﬂdnaxjdﬁphalesuBﬁcﬂeasand

sul f oxi des such 5(%&#&@% ﬂag% sukf ydr oxyphenyl)
sul f oxi de and bIS%?Hg é%%n 5 bxéb enyfgh u#?OXI e. Avariety of
addi ti onal dlhdeQJQYQ#QKEQ &t | ydreuyar¥l sulfppesosughi asy S

Pat. Nos. 2,999, 835ig & Ldfaréeyphenyl §ui§3n308bi§| |(3°§-&ﬁin6'&h§'&e-4-
|ncorporated herelnqﬁﬁ é reference her et o course, possible

20 to enploy two QY ?W¥4bn¥“ﬁfﬂ9ﬂr|leﬁgﬁﬂFggﬁpzenesasBGthﬁat|on of
a di hydric phenol mégdreindysdhydroquinone]hnaler~bandt algydeur sor can be

The car ponyl 1l | et frifge S SEAIBLRIRARE Buc pg.ar 2T o0 G and
m xt ures t her atthydyexyt2 [5+dichkercbennenede 1y hedihydroxy-3-
methylbenzene; and dihydroxydiphenyl sulfides and
sulfoxides such as bis(4-~hydroxyphenyl) sulfide,
bis (4-hydroxyphenyl) sulfoxide and bis(3,5~

15 dibromo-4-hydroxyphenyl) sulfoxide. A variety of
additional dihydric phenols are available and are
disclosed in U.S. Pat. Nos. 2,999,835; 3,028,365
and 3,153,008; all of which are incorporated herein
by reference thereto. It is, of course, possible

20 to employ two or more different dihydric phenols or
a combination of a dihydric'phenoi with a glycol.

~ The carbonate precursor can be either a '
carbonyl halide, a diarylcarbonate or a
bishaloformate. The carbonyl halides include .

25 carbonyl bromide, carbonyl chloride, and mixtures
thereof. The bishaloformates include the
bishaloformates of dihydric phenols such as
bischloroformates of 2,2-bis(4~hydroxyphenyl)~

. propane, 2,2~bis(4-hydroxy-3,5-dichlorophenyl)-

30 propane, hydroquinone, and the like, or
bishaloformates of glycols such as bishaloformates
of ethylene glycol, and the like. While all of the
above carbonate precursors are useful, carbonyl
chloride, also known as phosgene, is preferred.



biéhalpfornates of di hydric phenols such as bi schl or of or mat es of
: 2, 2-bi s(4- hydr oxyphenyl ) - pr opane, 2,
2- bi s(4- hydr oxy- 3, 5-di chl orophenyl )- 30 " propane, hydroqui nhone, and the

i ke, or

bi shal of ormat es of glycols such as bi shal of or nat es
et hyl ene gl ycol,

and the like. Wile all of the above carbonate

precursors are useful, carbonyl chl oride, also known as phosgene,

preferred.

pol yesters may be utilized as the ester precursor
t he pol yest er - car bonal genexdl,s an;

of

S

6 I n general,
any di carboxylic acid. conventionally us@d in the preparation of |inear

] in the preparation of
haxykir agddr boxyl i ¢ aci ds whi ch

may .be utilized copventiohdlaly RiFEd Attt Prepdratiomofislindgraromatic
di carboxylic acids %%SF t he %{ﬁl-g&tl c-a‘iomatl c di carboxylic acids.
aci ds are wel PORNERECXS) MaY: 1}3&? fis She Reten REPENESOD,
3,169, 121 which din kthecpreparation of ailssl golyestdy~-catibonatce .

Representativ
general formu

P

: resihsd' C¥hupdihGy 2 Gk %ﬁ&&ﬁ{@f&@f@%ﬁqﬁ%‘ t he

wher ei n

err

Rlerr] represent 3ay beyatddized dnclude &he aaliphaticdicavbayylie,

al kyl i dene, cycl e I |
agiag, %ﬁepaﬁﬁﬂgﬁ¥8“ﬁié¢?5§¥$?

~aromatic

These
No.

radi ¢cal .such as ene a ﬁhﬁé‘fﬂ@{ %Ji‘&ﬁgr‘léﬁnﬁ;e o
Je-aromatis didarhing i acidpna FRess chaine

substituted phen

hydrocarbon radi azle wells(eiows antl are disclosedkafor exaipbe; iar two or
Q09" BURsS =(‘P%r£n.e%t°e.d g,qé&j,%f%'}ifét?nfé'ﬁerebyl i nkages of the

nore aronati
f or mul a:

15

20

25

30

35

incorporated herein by reference. Representative
of dicarboxylic acids are those represented by the
general formula:
Hooc ~ Rl — COOH

wherein R1 represents a divalent aliphatic radical
such as alkylene, alkylidene, cycloalkylene or
substituted alkylene or alkylidene; an aromatic
radical such as phenylene, naphthylene,
biphenylene, substituted phenylene and the like; a
divalent aliphatic-aromatic hydrocarbon radical
such as an aralkyl or alkaryl radical:; or two or
more aromatic groups connected through non-aromatic
linkages of the formula:

T - F - .
wherein E is a divalent alkylene or alkylidene
group. E may also consist of two or more alkylene
or alkylidene groups, connected by a non-alkylene
or alkylidene group, connected by a non-alkylene or
non-alkylidene group, such as an aromatic linkage,
a tertiary amino linkage, an ether linkage, a
carbonyl linkage, a silicon-containing linkage, or
by a sulfur-containing linkage such as sulfide,
sulfoxide, sulfone and the like. In addition, E
may be a cycloaliphatic group of five to seven
carbon atoms, inclusive, (e.g. cyclopentyl,



—

25 wherein E is a divalent al kylene or al kylidene group. E may al so
> consist of two or nore al kyl ene or al kylidene groups, connected by a
non- al kyl ene or al kylidene group, connected by a non-al kyl ene or
-non-al kyl i dene group, such as an aromatic |inkage, 30 a tertiary am no
| i nkage, an ether linkage, a  carbonyl |inkage, a silicon-containing
| i nkage, or by a sul fur-containing |linkage such as sul fide,
sul foxi de, sulfone and the like. In addition, E may be a cycloaliphatic
group of five to seven 35 carbon atoms, i*tclusive, (e.g. cyclopentyl,
7 cycl ohexyl

, or_a cycloal kylidene of five to seven carbon atons,
i ncl usi ve, such %¥°£9EF5¥iiylPHe%eFYE1°aI¥¥}QQQQ?lﬂ?af*ﬂﬁtﬁﬁrﬁ??ﬂ? '
Sulhfurl-_COEt ai ni nGarbobhi ailseﬁe, inehugiv&ul fsudm.i3 aslIdyplichexyl idddeoneg an 5
et her |inkage; rbon r Qup; irect bond. a tertiary nitrogen
group; or a sili -egﬁ¥apgiﬁggargppnf§§? WS CANEHR Y si 1 oxy. Ot her
groups whi ch Elnkagégpsuchnaswshl fideyr sul fioxiste it Idudfonei mnhe art.
10 Sonme @ongdhal.t & anple ngﬁ; . di égg: .63 ACl ds which
may be used i% B?%%g?i%ggksé?ﬁehngg%ggpgr-cé&ﬁgnéye; i nc éﬁ?ﬁ%g; alic '
aci d, i sopht hertiarydnitzegen: BEOUP a2 Fdddeanraontainingd, o-, m,
and p-phenyl enedl #fRage afcH agdngillfel 2xrP@iNHIS} calotH Rfrsumsi ds such as
di phenyl dlcarEgXﬁnﬁc acid, and isongri.c naMﬂtgg e (kéixégxyllc
aci ds. The ar ona¥RLSR & BAY reprgsent: widd AGansy %e\ﬁ an
i nor gani c at oknsthe astchlorine, bromne, fluorine and the 20 like; an
organic groupgsuch asghle RRRLS  8iRURG WeanpIUHYK GibfiPy SUCh as alkyl
or an oxy group such as” al kKoxXy, i gbelng onl'y necessary that Y be inert
dicarboxylic acids which may be used in preparing
the poly(ester-carbonate) include phthalic acid,
isophthalic acid, terephthalic acid, homophthalic
_ acid, o-, m~-, and p-phenylenediacetic acid, and the
15 polynuclear aromatic acids such as diphenyl
dicarboxylic acid, and isomeric naphthalene
dicarboxylic acids. The aromatics may be
substituted with Y groups. Y may be an inorganic
atom such as chlorine, bromine, fluorine and the
20 1like; an organic group such as the nitro group; an
organic group such as alkyl:; or an oxy group such
as alkoxy, it being only necessary that Y be inert
to and unaffected by the reactants and the reaction
conditions. Particularly useful aromatic
25 dicarboxylic acids are those represented by the
- general formula: -

(R%)4

HOOC
COOH

30 wherein j is a positive whole integer having a
value of from 0 to 4 inclusive; and each R3 is _
independently selected from the group consisting of



to and unaffected by the reactant's and the reaction condi tions.
Particularly useful aromatic 25 di carboxylic acids are those represented by

t he general formula: - [err] 30 wherein j is a positive whol e

i nteger having a value of fromO to 4 inclusive; and each R3 is

I ndependently selected fromthe group consisting of al kyl
radi cals, preferably |ower alkyl (1 to about 4 carbon atons).

Most preferred as aromatic di carboxylic aC|ds are isophthalic acid,
terephthalic acid, and 5 nlxtures thereo ' Representative of

al i phatic dicar lic n { he fornul |ven above wherein Rl

i s P al kyl eneagﬁd %Fffg?ﬁ c %’E‘l" ?@i %ﬁVﬁFca EI tocake¥E oi ¢ acid,
decanedi oi ¢ acigd,cakbtacaatom®) £ 10 acid and the like. Pr e}‘ erred are

di carboxylic aci \, o] Sis\e.

Rlerr] is an alkyl e(rE ér‘gcépg?éé’?%% é %%ﬁvggﬁig aigs%gﬁwgﬁ% &&ggﬁ ene, or
substituted al lqneerﬁesophthakiqmei@i texephthabieyacidacavd may be

enpl oyed. 1% Theyaf fhe termdi carboxylic acid is used her ei n
it is to be understoo t hat |s term i ncl udes m xtures of .two or nore

di car boxyl i c euncﬁﬁP?esentatﬁﬁ@ of cpbirhakicodicarbeayliceasiffed to 20
prepare the polwitsifi -€1we booriel 4 egivénvabbveaulierein Rl is

alkylene are butanedioic acid, hexanedioic acid,
octanedioic acid, decanedioic acid, dodecanedioic
10 acid and the like. Preferred are dicarboxylic
acids having from 4 to 18 carbon atoms, inclusive.
Rl is an alkylene radical such as ethylene,
nonylene, decylene, or substituted alkylene.
Mixtures of the dicarboxylic acids may be employed.
15 Therefore, where the term dicarboxylic acid is used
herein it is to be understood that this term
includes mixtures of two or more dicarboxylic
acids. :
The proportions of reactants employed to
20 prepare the polyester-carbonate resins will vary in
accordanceowith the proposed use of the product
composition. Those skilled in the art are aware of
- useful proportions, as described in the U.S.
'patents referred to above. In general, the amount
25 of the ester bonds may be from about 5 to about 90
mole percent, relative to the carbonate bonds. For
example, 5 moles of bisphenol A reacting completely
with 4 moles of isophthaloyl dichloride and 1 mole
of phosgene would give a polyester-carbonate of 80
30 mole percent ester bonds.
The preferred polycarbonates for use in the
present invention are those derived from bisphenol
A and phosgene and having an intrinsic viscosity of
about 0.3 to about 1.5 deciliters per gram in
35 methylene chloride at 25C. '



accordance wth the proposed use of the product conposition. Those

*skilled in the art are aware of useful proportions, as described in the
u. S patents referred to above. In general, the anmbunt 25 of the ester
bonds may be from about 5 to about 90 nol e percent, relative to the
car bonat e bonds. For exanple, 5 noles of bisphenal A reacting
conpletely with 4 noles of isophthaloyl dichloride and 1 nole of
phosgene woul d gi ve a pol yester-carbonate of 80 30 nole percent ester
bonds. The preferred pol ycarbonafes for use in the present

I nvention are those rived from bj sphepo sgen havi ng an
intrinsic viscosity gf theaﬁ%ﬁYeﬁeﬁgPBEaBBEFrfA c ﬁ?&ﬁ§sﬁ@% min 35
. met hyl ene chl or imetlbd256Ff preparing polycarbonates a molecular

In the convent| ﬁetfééeféé£r § ygﬁéiﬁaghggpﬁ gﬁ%ﬁﬁg&F&I a&eparlng

pol ycar bonates a Fecu 8u|ato
general |y adoﬁﬁﬂ?@ tocthereachianxmixtupe prioy §0 ¥ | g t he

contacting W|$ h aﬁébéﬁﬁéﬁcﬁﬂﬂgeﬁlﬁﬁ E&EﬁBﬁ&Q&Sand eldﬂ:%fﬂ"p WBEd. Wei ght
imted nono s such as

regul ators incl ude dr.i C nql
phonor 'S chr ordserat mpleentes, yaieht  Ferplatora, 'BUE B e
i ke. Techni quesnétrlinttednto)! mohohfditee phienolerisyith ase ph@nolnown in

pol yoar bonat o 1 <SPFERGRsh:; RPRbertettpUtRaPhefit " p-tiilortdylc

within the termanpdl 9herbi\ket.es'reehniquese¢0h'ertéle1 cm‘d:mlgroﬁml ecul ar
wei ght t her npgl %&i&c&ia&a%}}@@ghi‘. Br-an&aeq M&ﬁ?&*ﬂ”ﬁ*& § rgdom y
0 yfunctlona 0

branched pol yners are prepare co-reacting a rgani c
conpound with a.%ﬁﬁ?dfPE c°“§ﬁ8i ngc&h&oﬁ&l?Qﬂ%ﬂﬂn"ﬁ%ﬁhﬁ 9k &h® sors. The
polycarbonate resins used in the present invention.

Included within the term "polycarbonates" as
used herein are high molecular weight thermoplastic

15 randomly branched polycarbonates. These randomly
branched polymers are prepared by co-reacting a
polyfunctional organic compound with a dihydric
phenol, carbonate and/or ester precursors. The
polyfunctional organic compounds useful in making

20 the branched polycarbonates are set forth in U.S.
Pat. Nos. 3,635,895 and 4,001,184 which are
inco;porated'herein by reference. These
polyfunctidnal compounds are generally aromatic and
contain at least three functional groups which are

25 carboxyl, carboxylic anhydrides, phenols,
haloformyls or mixtures thereof. Some nonlimiting
examples of these polyfunctional aromatic compounds

_ include 1,1,1-tri(4-hydroxyphenyl) ethane, 1,3,5-
trihydroxybenzene, trimellitic anhydride,

30 trimellitic acid, trimellityl trichloride, 4-
chloroformyl phthalic anhydride, pyromellitic acid,
pyromellitic dianhydride, mellitic acid, mellitic
anhydride, trimesic aciq, benZOphenonetetraf
carboxylic acid,benzophenonetetracarboxylic

"~ 35 dianhydride,'and the like. The prefe:red
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pofyfunctional organi ¢ conpounds useful in making 20 the branched

:pol ycarbonates are set forth in U S Pat. Nos. 3,635,895 and 4, 001, 184
whi ch are i ncorporated herein by reference. These pol yfuncti onal
conpounds are generally aromatic and contain at |least three functional
groups which are 25 carboxyl, carboxylic anhydrides, phenols,

hal of ornyls or m xtures thereof. Sone nonlimting - exanples of these
pol yfuncti onal aromatic conpounds include 1, 1, 1-tri (4-hydroxyphenyl)
et hane, 1, 3, 5- tri hydroxybenzene, tri@ litic anhydride, 30 trinellitic
acid, trinellityl trichloride, 4- chl orof ornmyl pht hal i c. anhydri de,
pyronel litic aci Relyfunchional axqmatic, GRRR zy W?t*clakTEFYﬁﬁTlitic

anhydri de, tri menyaresypheny1)optdnaie! arimellitie; uyydride or |
aci dbenzophenonel ghoaiq s acie or Ut HdtlSeodfh 'BepkydEivedr
aromati ¢ conpounddsar dntluded herein are dlendscof|d kinear, trinellitic,
anhydri de or ' hid [ r tﬂyﬁg hyv/@tives. Al so
i ncl uded her elsn ?Pg'%éen sr&(#caﬁtdl)naear %%%gr E%nélfg&gan éé branched
pol ycar bonat e. Thoass skidled dn the az (widl | appreetate cthakt
preferred polyca FAAYhdiRitdd) déscPibed KERePAI RAYZBE as

rre : rifedl oy . .
contai i g, recur 4ot BlalSTicy e DORALSLEIR bl Sugl pOpyfOET - 10
phenol enpl oyed bonate rok@in preits ot cche formula:-
10 ’
0
|
O~D~0-~2C
15 wherein D is a divalent aromatic radical of the
dihydric phenol employed in the resin preparation:
and may also include repeating or recurring
carboxylic chain units of the formula:-
-0-R .0-D-
20 wherein D and Rl have the meanings previously
ascribed to them.

The ultra-violet light absorbing compound of
formula (I) given above is bis(2,6-dihydroxy-3,5-
dibenzoylphenyl) methane, which may be referred to

25 herein for convenience as "DBRA". An ultra-light
absorbing proportion is one generally within the
range of from 3 to 15 parts by weight of the
polycarbonate resin.

Articles formed from the blend of the

30 invention may also contain fibrous reinforcing
agents. Fibrous reinforcing agents employed in
plastic molding compositions are generally well
known and are represented by glass fibers, mineral
fibers such as rockwool, carbon fibers and the

35 1like. Preferred reinforcing agents are glass
fibers such as cut glass filaments (long glass



and may al so include repeating or recurring carboxylic chain units of
the formul a: - - - O- Rerr] - O- D- 20 wherein D and RL have
t he neani ngs previously . ascribed to them . The ultra-viol et

| i ght absorbi ng conpound of formula (1) given above is

bi s( 2, 6-di hydr oxy- 3, 5- di benzoyl phenyl ) nethane, which nmay be referred
to 25 herein for conveni ence as "DBRA"- An ultra-1ight absor bi ng
proportion is one generally within the range of from3 to 15 parts by
wei ght of the pol ycar bonat e resin. 11 . Articles fornmed fromthe

bl end of the 30 igxention cont brous_reinfqrcin agents.
Fi brous reinfor ci%%eﬁ%%y@%ﬂ Flgeﬁ} agﬂrinﬁﬁl 8?&95%8%1}8& tions are
general ly well £ibewwn and are represented by glass fibers, nineral

fibers such as rockwoajy, fﬁﬁhﬁ#&%ergfﬁg t@ﬁa§5m%§kﬁas gﬁfrh? '3 (1 ong

rei nf or ci ng agents ar e d?ass Such as ¢
gl ass embodinents ef sthis §nng§tipbearervelagsnawa pl e

fiber. 517Eh6$éaéﬁﬂiﬂé& Shoehet A2 ﬂﬁ& ) Hi&él&”aﬁbﬂlabl%ﬂbOd'”Eﬂts
of this |nvent|on are well known _ to 5 those skilled e art and is

wi dely avail abl e r°mf?om¥%hﬁﬁn5§ m%?“ﬁﬁﬁﬁ?ﬁﬁ?ﬁrer?heT éaﬁﬁa?§yh5$ be
untreated or, preairtrdayedtorptprefetrablyl atteated witht aidamec@ip! i Ng

agents. - t filaments and whether 10 or not
they are bundled €¥€aA$e%e$g é%%ﬂghgggﬁgg bundled in turn to yarns,
ropes or rovings, or Thewbengthnof hhesglaﬁa fidaments and whethegt
critical tot | r | |

1¢ &feﬁétoﬁheﬁbﬂf¥eﬁunaﬂe3 ¢Reb' Pdbers  BRA THedifibers

conpositions, it Is conyvenient to use
bundled in turn to yarns, ropes or rovings, or

woven into mats, and the like, are also not .
critical to the invention. However, in preparing
the molding compositions, it is convenient to use

15 the filamentous glass in the form of chopped
strands of from about 0.25 cm to about 5 cm long.
In articles molded from the compositions, on the
other hand, even shorter lehgths will be
encountered because, during compounding,

20 considerable fragmentation will occur. This is
desirable, however, because the best properties are
exhibited by thermoplastic injection molded
articles in wvhich the filament lengths lie between
about 0.0005 to 0.0S cm.

25 The blends of the invention may include an
impact-modifying proportion of an impact modifier.
Any of the known impact modifiers for polycarbon-
ates may be used. Representative of such impact-
modifiers are selectively hydrogenated linear,

30 sequential or radial teleblock copolymers of a
vinyl aromatic compound (A) and (A'),, and an
olefinic elastomer (B) of the A-B-A'; A (B~A~B) ,A;
A ( B-A ),B; or B [( A-B,) B], type wherein n is an
integer of from 1 to 10 inclusive, see for example



15 the fil anent ous glass in the form of chopped strands of from about

0.25 cmto about 5 cm | ong. In articles nolded fromthe conpositions,
on the ot her hand, even shorter lengths will be encount er ed
because, during conpoundi ng, 20 considerable fragnentation will occur. This
S desirabl e, however, because the best properties are exhi bi ted by
t hernopl astic injection nol ded articles in which the filanent |engths
i e between about 0.0005 to 0.05 cm _25 The bl ends of the

i nvention may include an | mpact - nndiﬂ?ing proportion of an inpact

nodi fier. t he kn a fi 0 ates
may be used. RAB¥585PrFaf‘|t\/ sgghi)%agi %%:{ﬂ?’oqff ‘%é %%I ectively
hydr ogenat ed I|ﬂaaorp©&a$edUhnme&n<hylnaierenméeblock copolyners of a
1 BTSSRl i e thonis AR S ()
type wherein n Frompesitiong tion axe ithe mevealled for exanple
12 Haefebe oppgh, pu1§~me9@t ')kbs o”a épsélama@fmea, ¢@gor por at ed

Corposi 1 ons. of SKABEAAe awi;%&%{qfé«d ﬁﬁ#@“ﬁtv&%@ L W]
pol ynmers are dekditdonf,0page @nase then ﬁahﬁ]}vjb(hf ntikrmodprastibegcl opedi a,
S orarty gl 8 \iSed ol NEPObRRLE g, TR0C (oM he
specifically asbutgslm and (Simm}’)e.ofa!ﬁ VRO - smeqiﬁhcalweaeopol ymer
\lljmstehvmsﬁhl-?aibt *d 9ﬁ%yester-ca onat ?{yxéeer(xje-caoc o]édl’%glgnéb%éiweﬁgems ror
th SAN-grafted polybutadiene rubber.
Impact-modifying agents for use with the
polyester-carbonate based compositions of the
invention also include the various polyacrylate
15 resins known in the art. For example,
polyacrylates are commercially available from many
sources, e.g., Rohm & Haas Chemical Company,
Philadelphia, Pa. under the trade designations
Acryloid® KM 330, and 7709 XP; Goodyear Tire &
20 Rubber Company, Akron, Ohio under the trade
designation RXL® 6886; from American Cyanamid
Company, Stamford, CT., under the trade designation
Cyanacryl® 770; from M&T Chemicals Co., Trenton,
NJ, under the trade designation Durostrength® 200;
25 and from Polysar Corporation, Canada, under the
trade designation Polysar® §1006. In general any
.of the polyalkyl acrylates described by Brinkman et
al., U.S. Pat. No. 3,591,659, incorporated herein
by reference thereto, can be used, especially those
30 containing units derived from n-butyl acrylate.
The polyacrylate resin impact modifiers may be
added to the compositions of the invention in
conventional amounts of from 0.01% to 50% by weight
based on the weight of the overall composition and



i nvention al so include the various pol yacrylate 15 resins known in the art.

- For exanpl e, pol yacryl ates are comrerci ally avail able from many
sources, e.g., Rohm & Haas Chem cal Conpany, Phi | adel phi a, Pa. under
the trade designations Acryloid[err] KM 330, and 7709 XP; Goodyear Tire
& 20 Rubber Conpany, Akron, Onhio under the trade designation RXL[err]
6886; from Anmerican Cyanam d Conpany, Stanford, CT., under the trade
desi gnati on Cyanacryl[err] 770; fromM&T Chemi cals Co., Trenton,

NJ, under the trade designation Durostre h[err] 200; 25 and from Pol ysar

Cor poration, Ca ' esi tign | yga 1006. In
general any %%&Sf;‘f yéa%?tsacééﬁgf%!g ?:Iégg?i %gdlgg é?l F\’Egéhl:et '
al., US. Pat. 0 thegmamsdagigorporated herein by reference thereto,

can be used, especi aldnotKOS CoPlss 0BE NGWA YiibhetIRblY 24 etrisOWhichut V!
acryl ate. The‘B%%¥acrylate resin 1 npact nodifiers may be added

to the conposit WA¥% ke i 2% AR brgredient .gf, Ehei KREAN.RABAASOSF from

0. 31% to 50%sby tife dhiventidnsefe OpolyamiGegpblyéthbe BIoekl | conposition
an

0.01%to 10% by SERYHmers yhich ‘&%eb%a’éég?ese“%aa%%lib%e%g%lf'l‘g%??’8; LLS\Tn

| npact nodi fiers which may_ be used as an ingredient of the resin blend
of 5 the invention are polyafrige-pol yetger bl ock copol ynmers which may be
represented by the formul a: eur] 10“
10 : HO+C~PA—-C—PE - O H
n

wherein PA represents the polyamide segment, PE
- represents a polyether segment and n is an integer
15 such that the block copolymer has a weight average
molecular weight (M) of from about 5,000 to about
100,000. Polyamide-polyether block copolymers of
the class described above are generally well known
and may be prepared for example by the condensation
20 reaction of a prepolyamide and a polyoxyalkylene
glycol, by conventional technique; see for example
the preparative methods described in U.S. Patents
4,208,493; 4,230,838; 4,361,680; and 4,331,786, all
of which are incorporated herein by reference '
25 thereto. The polyamide-polyether block copolymers
sO0 prepared are commercialiy available and maf be
‘wide ranging in their make-up from a wide range of
prepolyamides and polyoxyalkylene glycols.
Impact-modifying proportions of the polyamide-
30 polyether block copolymers are generally within the
range of from about 0.1 to 10 percent by weight of
the resin composition.
Preferred embodiment compositions of the
invention include as an additive ingrediént' flame
35 retarding'agents. In general, the presence of
impact-modifiers in polycarbonate based molding



wherein PA represents the pol yanide segnent,'PE represents a pol yet her
segnent and n is an integer 15 such that the bl ock copol yner has a wei ght

aver age nol ecul ar weight (Merr]) of fromabout 5,000 to about
100, 000. Pol yam de- pol yet her bl ock copol yners of the class described
above are generally well known and may be prepared for exanple by the
condensation 20 reaction of a prepolyanide and a pol yoxyal kyl ene gl ycol ,
by conventional technique; see for examafa t he preparative methods

- described in U S Patents 4,208, 493; "4, 230, 838; 4, 361, 680; and
4,331, 786, all n fgge 25 thereto.
The pol yani de- pam)yetsn\grlﬁbo?kéa érglfg&ﬁﬁpédtaeﬁﬁé a@ﬁibﬁ 8fcfige

yners HB ggg are gﬁrnerC|ally
avai | abl e and msﬁﬂﬁﬂantsqm(ﬂ?WQHEﬁrmﬁ¢r¢¥ﬂeF? R nFrBF1§ de range of
prepolzanldesf i I (#ﬁdéﬁmffﬁdﬁéﬁﬁonslin flahé?ﬁetarudnbylng |
proportions o e pol yam de- et her QC rs are generally
within the % (ﬁl ??"t}?ﬁ%tﬂﬁ %Z LPB g ‘B8$é§£89 égewel ght of t he
resin conpos ][ ngmxpectedly Fict Gsigdie:hd:aﬂtn}ant cogpom tions of the I

i nvention include a n ents. n
general , the presenis‘?ﬁg? %i%&?%gé??ﬁl Hﬁﬁe ?‘et&‘?:ﬁﬁh@b e

rersin ycarbonate based
mol di ng the alka11 and alkaline earth me;a nP&sitions is

degradative to ¢ d%? qgcgasflr@hesereyﬁégaafsflaﬁgetgtaraan&he -
conpositions, of t resen i nvention, reductlogsa f | ame-retardance
dl

due to presenc®¥® 4*&? t 1ol B¢ ePaLE-SNQRex e ?4fot significant.
Sone particud ard yosseiob: f3ovs|0tasdapbessesl; 3402639805 and al kal i ne

earth metal salfs 9f5 167.”5f88§04§8' d§- 953N59% ;1 ¥P8%303dd A retardants
3,917,559; 3,951,910 and 3,940,366, all of which
are hereby incorporated herein by reference.
Preferred as a flame retarding additive for

15 use in the compositions of the invention are the
halogenated polycarbonate resins such as
tetrabromobisphenol polycarbonate.

The tetrabromdbisphenol polycarbonate can be
any of the homopolycarbonates made from tetra-

20 bromobisphenol A and phosgene or the copoly-
carbonates made using partly tetrabromobisphenol A
and partly bisphenol A. The homopolycarbonates
are available for example from Great Lakes Chemical
Corp. as BC-52 ‘and BC-58; BC-52 is an oligomer of

25 tetrabromobisphenol A polycarbonate with phenoxy
end groups on the chain; BC-58 is similar but with
2,4,6-tribromophenoxy end groups on the chain. The
copolymers of tetrabromobisphenol A and bisphenol A
are described and their preparation given by

30 Womback, U. S. Pat. 3,915,926, incorporated herein
by reference thereto. The preferred tetrabromo-
bisphenol A polycarbonate is one having about 50%
tetrabromobisphenol A and 50% bisphenol A units on
a molar basis.
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are.disclosed in US. Pats. Nos. 3,933,734; 10 3, 931, 100J 3,978, 024;

3,948, 851; 3, 926, 980; 3,919, 167; 3,909, 490; 3,953,396; 3,953, 300;
3,917,559; 3,951,910 and 3, 940, 366, all of which are hereby

i ncorporated herein by reference. Preferred as a flane retardlng
additive for 15 use in the conpositions of the invention are the

hal ogenat ed pol ycarbonate resins such as t et r abr onobi sphenol

pol ycar bonat e. The tetrabronobi sphenol pol ycarbonate can be

any of the honopol ycarbonates made fromtetTa- 20 bronobi sphenol A and

?Q?Eggpgngglggﬁeﬁ8F0|¥Flame-d§£§ @fﬁ&begﬁéﬁgibﬁg Bér?&xﬁbmpolycarbonates

are avail abl e foﬂﬁéﬁuﬂ%#mt$rYﬂ#!?nnIaGQREQauﬁenWéﬁh the epegifie BC- 52 and

BC-58; BC-52 is aﬂ_ﬁégpg@a ﬁS tﬂ’réhﬁ araki, sahgig{neérnghgonate W th
u S

phenoxy end oups o 8 Is 5|n1 ar but wt 2,4,
6-tri brom)phenoxgp g%%sc%PFiﬁeﬁhSFﬁm 9n01 to abput, 20 ¥ e&ght

t et rabr onobi s@henserdentdobi €héctotal compasitdoencri bed and their
preparation given by Wonbacgk . 915 rated her ei n
by reference thereto. 3%% B’F‘@‘?‘é‘?}"gﬂnt gf‘rg‘hﬁoégmp‘ﬁ%%gb?ﬁh%ﬂ%l

pol ycarbonate is imnehhhbngiabﬂuneSB?bany b@tthbrb&ahﬂdphemuenﬁtiunsxmé

bi sphenol A uni t s, o@ R aﬁlgﬁlong of Fpermoplastics

for
15 Fl ame-retar propor retardants vary in

accordance with texampbe| bgendinGI&hearKF&ﬂdéﬁg maehine siich as a
flame-retardiqg Bai%ﬂ??rﬁiﬁarceﬁpahséﬁtiﬁa&f) Ghel %e@%ﬂcé%ﬁ"’el ght &

omposi t1ons of  (HALELPR LR nB Fritisfel,Puk F131 COMPAMSTRA HAWE at | ons
be thoroughly blended together. Blending can be
done continuously or batchwise. Melt blending can
also be employed.

15 The thermoplastic compositions of the invention
‘may also be compounded with conventional molding
aids such as, for example, antioxidants; antistatic
agents; and the like; hydrolytic stabilizers such
as the epoxides disclosed in U.S. Patents Nos.

20 3,489,716, 4,138,379 and 3,839,247, all of which
are incorporated herein by reference; color
stabilizers such as the organophosphites; thermal
stabilizers such as phosphite; mold release agents
and the like.

25 The following examples describe the manner and
process of making and using the invention and set
forth the best mode contemplated by the inventor
for carrying out the invention but are not to be
construed as limiting the scope of the invention.

30 All parts are by weight unless otherwise stated.
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known for the blending of thernoplastics, for exanple blending in a

. kneadi ng machi ne such as a 10 Banbury m xer or an extruder. The sequence of
addition is not critical but all conponents shoul d be thoroughly- bl ended
t oget her. Bl ending can be done continuously or batchwi se. Melt blending
can al so be enployed. 15 The thernopl astic conpositions of the
I nvention may al so be conpounded wi th conventional nolding ai ds such
as, for exanple, antioxidants; antistatic agents; and the |ike;
hydrol ytic stabitizers such as the epoxifes disclosed in U S. Patents

Nos. 20. 3, 489, 71& égéﬁ!aéals 3 %!839 247, all of which are
I ncor porated her n | or stabilizers such as the

or ganophosphi tes; th@sing a Q.&t.ahi Ia'cne]smtﬂd aaeqthsphhgetesbérl rel ease

gggnts .progggstg‘? ékal n and%@%%rﬁé |nv an%§ gﬁﬁiéb?o%{]ﬁ tmralgner

best node cont errm%&q H’éﬁm]&t rays oﬁr@&raﬂh@ﬁolﬁmp hBo¥xnvent i on

but are not tg be200 HoUFH HiFtctal itirtd &?cféﬁp@oﬂhé@fngnﬁfn“on 30
Al'l parts are by weight unless,pthermnse

ate
16 Weat her ab yres@at 60°C under, %’(??P#t&%%@?ﬁt%dhw&ﬁ?herl ng
tester manuf aand ehbsedidrenPlacinpnin ®addrk phace vander weposed to

ultraviolet rays J&q&aé}s’sg%%é (¥0°15 g%g&lg%grm éoﬁa{, t hrough cycl es

consi sting of exposure at er dry C 8 hours and
subsequent placumyqaie;aﬁgd<qﬁaﬁhgnmngwtest fOlb@MGﬂtthhs"hiqbb[and]C for
4 fhours. The1@ Udter algiedhiebwfbrabniméts]1ie!havegihign'!ioht and

10 mater exposure test for non- net I c materi
prescribed in ASTM G53-84.

Yellow Index (YI)
Measured on a Gardner Colorimeter model XI~835
after the accelerated aging test, prescribed in
15 Test method ASTM D1925, after weathering.
Determined in accordance with Test Method ASTM
D-1003, after weathering.
Example 1
20 A film of polycarbonate resin is extruded from
~ a blend of: |
100 parts polycarbonate resin (Lexan ® 130,
' General Electric Co., Pittsfield, Ma.
6.38 parts DBRA (formula I, supra.).
25 0.1 parts phosphite heat stabilizer
" in a two-shaft extruder (2SK 32, Werner and
Pfleider). Sheets of the film, 25 cm. in length by
5 cm in width and having a thickness of 5 mils were
prepared and tested. The test results are given in
30 the Table below.
EXAMPLES 2 3 ,
Examples 2 and 3 are not examples of the
invention, but are made for purposes of comparison.

The procedure of Example, supra. is repeated
35 except that in place of the DBRA an equal weight
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prescribed in ASTM G53- 84. Yel | ow I ndex (YI) Measured on a
.Gardner Col orineter nodel XL-835 . after the accelerated aging test,
prescribed in 15 Test nethod ASTM D1925, after weathering. Haze
Determ-ned in accordance with Test Method ASTM D- 1003, after

weat heri ng. 20 - A filmof polycarbonate resin is extruded from a
bl end of: 100 parts pol ycarbonate resin (Lexan [err] 130,

General Electric Co., Pittsfield, M. 6.38 parts DBRA(forrruIaI
supra.). 25 0.1 parts phosphr te heat tabilizer in a two-shaft
extruder (ZSK 32 Wérner and er Sheets af t frlrn 25 cm in
| ength by epoFtion ﬁj’ %ﬁ l&%@@f wer e

prepared and test E‘inui?ﬁ.a’t dﬂuﬁ*es(mmpiree Ql,vmbm-mgmeca'md:mbmnw
EXAMPLES 2 AND 3 l’.'fl'l@( not ,ﬂiﬁg
e d purposes O?Lé‘geed Tese éﬁ%

I nvention, but are ma conpari e procedure
of Exanpl e, supra° | apan destingane,As |$h%1acl—:l'lo$h?h'§am an equal
wei ght 17 proportion of
Tinuvin[err] 234* (Exarrpl e 2) or Tinuvinlerr] 400** (Exanple 3),
Ci ba- Gei gy Cor.poration, Hawt hor ne, Ne , 1s used. The test
speci nens of film upon testing are aYELEOWNESBt he Table, 5 bel ow.
TABLE YELLOANIMDEX (AFTER HAZE (AFTER
EXAMPLE WEATHERING) WEATHERING)
10 1. DBRA PC blend 2.9 2.0
2. T234 PC blend 3.6 . 2.2
3. T400 PC blend 3.2 2.2

The cured extruded blend of the invention
(Example 1) exhibit improved resistance to
15 weathering and is useful to enhance the
weatherability of articles subject to weathering.
Representative of advantageous articles of the
invention are laminate housings for articles such
as gasoline delivery pumps, marine articles,
20 outdoor equipment, signage and the like.
* Tinuvin® 234 is a hydroxybenzotriazole of
formula (I) described in U.S. Patent 5,001,177.
*% Tinuvin® 400 is a compound of the formula:

OH
25

OH
NON o
N ©

wherein R is a mixture of Cy2Hag and Cq3Hyy.
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INDEX (AFTER -~ HAZE ( AFTER EXAMPLE VWEATHERI NG)
- WEATHERI N RA PC bl end 2.9 2.0 2. T234
PC bl end 3. T400 PC bl end 3.2

Jlml! Iml u'ﬂﬂm]ﬂm bl end of the invention (Exanpl e 1)
exh|b|t I mp 0 15 weathering and is useful to enhance the

weat herabi lity of art'l cles *subj ect to weat hering. Represent ati ve of
advant ageous articles of the i nvention are | ani nate housings for
articles such as gasoline delivery punp3® marine articles, 20 outdoor
equi pnent, signage and the |ike. * Tinuvin[err] 234 is a

hydr oxybenzotri a of fornmula (1) described in U S. Patent
5,001, 177. * ok *s a conmpound of the formula:
OH 25 : 1. A thermoplastic polycatHomatle re@in CHerr] - O
- RJerr] blend whf@ﬁrﬁbﬂpgibisg m xture of CJerr]Herr] and
Cerr]Herr]. ! _ 18 :
a thermoplastic, aromatic polycarbonate resin:
and .
5 an ultra-violet light absorbing proportion of a
dimer having the structural formula:~

Oy e
© ©

2. The blend of claim 1 which further
comprises an impact-modifying proportion of an
impact-modifier.

" 3.. The blend of claim 1 wherein the
polycarbonate resin has recurring carbonate chain
units of the formula:- '

(1)

0
f
O~D~0=2C
(1)
wherein D is a divalent aromatic radical of the

10 formula:-

(X) gmsg (X) 04

HO A OH



WHAT 1S CLAI MED | S 1. A thernopl astic pol ycarbonate resin

of claim1l wherein the

chai n

()

units of the fornula:- [err]

wherein Dis a divalent aromatic radical of the n10 fornmul a: -

15

20

25

30

35

40

45

wherein A is a divalent hydrocarbon radical
containing from 1 to about 15 carbon atoms:;

a substituted divalent hydrocarbon radical _
containing from 1 to about 15 carbon atoms and
substituent groups such as halogen; -S- ; -S(0)~- :
=8(0) -7 -0~ ; or -C(0)~- ; each X is independently
selected from the group consisting of hydrogen,
halogen, and a monovalent hydrocarbon radical such
as an alkyl group of from 1 to about 8 carbon
atoms, an aryl group of from 6-18 carbon atoms,

an aralkyl group of from 7 to about 14 carbon
atoms, an alkaryl group of from 7 to about 14
carbon atoms, an alkoxy group of from 1 to about 8
carbon atoms, or an aryloxy group of from 6 to 18
carbon atoms; and m is zero or 1 and n is an
integer of from 0 to 5; interrupted by recurring
carboxylic chain units of the formula:

-~0-Rl—-0-D-

wherein D is as defined above and R! is a divalent
alkyiene, alkylidiene or cycloalkylene radical; a
divalent aromatic radical; a divalent aliphatic-
aromatic hydrocarbon radical; or two or more
aromatic groups connected through non~aromatic
linkages of the formula:

. - E -
wherein E is a divalent alkylene or alkylidene
group; two or more alkylene or alkylidene groups,
connected by a non-alkylene or alkylidene group,
connected by a non-alkylene or . non-alkylidene .
group; a cycloaliphatic group of five to seven
carbon atoms, inclusive; a cycloalkylidene of five
to seven carbon atoms, inclusive; carbon-free

pol ycarbonate resin has recurring carbonate

. bl end; Onpri ses; a thernopl astic, aromatic pol ycarbonate
resin; ultra-violet |ight absorbing proportion of a
d| rrer hH“‘wml“ﬂm “umihal formula:- [err]
Jhe' bls*end of claim 1 which further conpri ses an
|npact nodi fyi ng proportion of an . I npact -nodifier. 3. The bl end

[err]



n wherein Ais a

v d| val ent radl cal 15 containing from1l to about 15 carbon atons;
a substl ’tﬂﬂm li! drocar bon radi cal containing from1l to about 15
car bon aho |tuent groups such. as halogen; -S- ; -S(O)-

-0- ; -¢O- ; each X is independently 20 selected fromthe group
consi sti ng of hydrogen, hal ogen, and a nonoval ent hydrocar bon radi cal
such - as an al kyl group of from1l to about 8 carbon atons, an aryl
group of from 6-18 carbon atons, an ar 2%yl group of from7 to about 14

carbon 25 atons, al karyl qrqu f, from 7 to ahout car bon atons,
an al koxy group EPQ‘F '%t@% (isinkagec'araocﬁf" Qﬁ' R Ryl oxy group
of from6 to 18 directr bamdat @artertrichry nﬁmmgemrgﬁowd orisg an

i nteger of from gi&@.c%’n u&_&r ﬂﬂ&\%d lli)"ga %I[‘I‘I ng 30 car boxylic chain units

of the formul a: err] - - D - wherein D
is as defined above #&nrd mh@mqompoatimralmtclamal kvyhm;natkql i di ene or

cycl oal kyl ene ra ?ba:q,onatéjl 1\ gy éﬁ{ ﬂ&{&q'ﬁf&duétdéfm ent

al i phatic- 35 arQ I C h)‘(lﬁ_rocar on radical’, or_two 'or nore aromatic
groups connect edbg%PS'l?Q?? acliphatF-"r‘hl&%l‘Ethﬁh?orrml ar

- E - wher ei Foemudaz-di val ent al kyl ene or al kyli dene 40 group; two or
nore al kyl ene

A kol {dene orBup, - connected pHAPGen I &y &Y hon-al kyl | dene
group; a cycloaliphatic group of five to seven carbon atons, inclusive;
a cycl oal kyl i dengnafi-diny R¥S d QP EhERT bon atons, inclusive; carbon-free
$. The composition of claim 1 which further
comprises a fibrous reinforcing agent.
6. An article thermoplastically molded from
the composition of claim 1. .
7. A weatherable, coextruded article, which
comprises an unprotected base resin of a formed
polycarbonate having a thickness of from 1 to 500
mils, having adhered thereto a 1 to 10 mil thick
protective layer of the composition of claim 1.
8. The article of claim 7 wherein the base
resin is a straight chain aromatic polycarbonate..



20 sul fur-containing Iinkage; a carbonyl group; a direct bond; a
tertiary nitrogen group; or a si licon-containing |inkage. 4. The
conposition of claim1 wherein the . polycarbonate is the phosgenation
product of bi sphenol -A and an aliphatic diacid of the formula:- 5

HOOC - Rerr] - COOH- wherein R err]2is al kyl ene. 5. The
conposition of claim1 which further conprises a fibrous reinforcing
agent . 6. An article thernoplastically nolded from the

conposi ti on GAEXTRYPED . POLYCARBONATE\\GHEETr WETH, IMPROVED]MEATHERING which
conprises an unprotected base resin of a forned pol ycar bonat e having a
t hi ckness of from1 to 500 mls, having adhered thereto a 1 to 10 m|

t hi ck protective |ayer of the conmposition of claim1l. . 8. The
article of claim7 wherein the base resin is a straight chain aromatic

pol ycar bonat e. _ :
ABSTRACT OF THE DISCLOSURE
A compound of the formula:-

Ql\%y—o
® ©

is blended with a polycarbonate resin to obtain an
10 ultra-violet light degradation resistant article.

(1)



