FLAMVE RETARDANT THERMOPLASTI C COMPOSI TI ON CONTAI NI NG AROVATI C PP YEARBONATE
- RESINS AND A RUBBER MODI FI ED GRAFT COPOLYMER BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to flane retardant

t her nopl astic conpositions, and nore particularly relates to flane
retardant thernoplastic conpositions containing an aromatic pol ycarbonate
resin, a rubber 5 nodified graft copolyner, and a phosphate fl ane
retardant. Description of the Related Art Fhanme retarded conpositions
containing a acrylonitrile-butadi ene-styrene (ABS) copolyners, a 10
phosphate, and a pol ytetrafl uoroethyl ene materi al are known, see Haaf et

?Lé}ngbﬁés?igozﬁfg?hgiiiﬁggsf?g§ﬁ§ %gﬁpgﬁﬁﬁﬁ Tygﬁh§§iﬁﬁgigff2néolycarbonate

(b) a ABS-graft copol yner, (cpmaosm@mmuptammmamxnc ABOMATEC such as

styrene-acrylonitrile copolyne? &@ﬁ% a (e) aflane
retardant synergist and (f) a ePra uoroe ene polyner (PTFE) are known,
see Lindner et al., US. PatBHBBEB8M@P1§§EQ:§ﬁAEE CRPORYMER1989. The
utilization of phosphate 20 flame retardants in ABS/ aronatic

pol ycar bonate bl end conpositions with PTFE is al so known, but such
conpositions can exhibit higher than desired viscosities for a given
rubber | oading | evel and izod inpact strength |evel. '

BACKGROUND OF THE INVENTION
Flield of the Invention
The present invention relates to flame retardant
thermoplastic compositions, and more particularly
relates to flame retardant thermoplastic compositions
containing an aromatic polycarbonate resin, a rubber
5 modified graft copolymer, and a phosphate (flame
retardant.
Description of the Related Art
Flame retarded compositions containing a
acrylonitrile-butadiene-styrene (ABS) copolymers, a
10 phosphate, and a polytetrafluoroethylene material are
known, see Haaf et al., U.S. 4,107,232, issued August
15, 1978. Flame resistant thermoplastic molding
compositions containing (a) an aromatic polycarbonate
(b) a ABS-graft copolymer, (c) a thermoplastic
15 polymer such as styrene-acrylonitrile copolymer, (4)
a halogen compound, (e) a flame retardant synergist
anéf (f) a tetrafluorcethylene polymer (PTFE) are
known, see Lindner et al., U.S. Patent 4,810,739,
issued March 7, 1989. The utilization of phosphate
20 flame retardants in ABS/aromatic polycarbonate blend
compositions with PTFE is also known, but such
compositions <can exhibit higher than desired
viscosities for a given rubber loading level and izod
impact strength level.



2 Consequently, there is a desire to provide flame retardant vinyl

aromati c-unsaturated nitril e-rubber graft copol yner/aromati c

pol ycar bonat e bl end conpositions exhibiting reduced | evels of viscosity 5
Wi thout a reduction in lzod inpact properties. Summary of the Invention The
present invention involves a flane retardant thernoplastic conposition
conprising (a) an aromatic ‘pol ycarbonate resin, (b) a vinyl

aromati c-unsaturated 10 nitrile rigidyresin, (c) a vinyl
aromatic-unsaturated nitrile-rubber graft copol yner coftaining a

Jerr]-Cerr] pol ya@wsequer(@iy, tifere a@oapaégﬁre t8N¥rovid€)flamed
tetrafl uoroethyl ene oly The nposi ti ons exhibit reduced | evels

of viscosity V\I"ﬁtF%rCﬁ%fil%t‘éiLﬂYPagafgmatllfob‘nlsﬁ‘ﬁ&cﬁatle@\/é}lstrflolre'&U@%n r ubber

| oadi ng. Det aldjﬁéjf@eSCrdol’{Hdl%le/atrMakﬂ.\tent | p@la}carbbﬁaﬁepl agdliend
conposi tion ' oncar nate resin

| S % rising ﬁz‘ bot
present at a |EVEP° *t*?%ﬁ1%ﬁhf EbnﬂeFé cﬁ@r?&ﬁ? %ﬁﬁﬁ?%ﬁ]%he t ot al
wei ght of 3he wxmmmmttaonedﬁbﬁianv1myIzadonmpactupseperaied nitrile rigid

resin present at a |evel of gm% t Q¢ %@ﬁzﬁ%ﬁt@(rxv‘e' ght based on the
total weight of the conposit r present at a | evel

of from2 to 10 25 Thoearmssrnthyinvenghiorbasyelyest Aeflanalramdganof the
conposi tion, @’l‘%ferr %sEPrE’%chHE&szM'éérﬁQriéin& wpb&ﬁ Sihsidate with a

Tg of less than resent at a level of from4 90 wei ght percent
based on the tB®HYC @%@t%fr%$kﬂgr tacbb%y§wﬁﬁ°m?q%9 %P%Rﬁur%%%%rstrate

grafted 1§0 SatdileSHpid HeBin, S@)da vinyl aromatic-unsaturated
nitrile-rubber graft copolymer containing a C;-Cy
polyacid, (d) a phosphate and (e) a
tetrafluoroethylene polymer. The compositions
exhibit reduced levels of viscosity while maintaining
15 Izod impact levels for a given rubber loading.
Detailed Description of the Invention

A thermoplastic composition is provided
comprising (a) an aromatic polycarbonate resin
present at a level of from 60 to 90 weight percent

20 based on the total weight of the composition; (b) a
vinyl aromatic-unsaturated nitrile rigid resin
present at a level of from 2 to 15 percent by weight
based on the total weight of the composition: (c) a
graft copolymer present at a level of from 2 to 10

25 percent by weight based on the total weight of the
composition, said graft copolymer comprising (i) a
rubber substrate with a Tg of less than 0°C present
at-; level of from 40 to 90 weight percent based on
the total weight of the graft copolymer, (ii)} a

30 superstrate grafted to said substrate, said
superstrate with a Tg greater than 20°C being derived
from a compound selected from the group consisting df
vinyl aromatics, unsaturated nitriles, alkyl (elkyl)
acrylates and mixtures thereof and (iii) a polyacid

35 selected from the group consxstlng of Cw to (;“



superstrate with a Tg greater than 200C being derived froma conmpound

sel ected from

the group consisting of vinyl aromatics, unsaturated

nitriles, alkyl (alkyl) acrylates and m xtures thereof; and (iii) a

pol yacid 35
pol yaci ds; (d)
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a phosphate flane retardant present at a level of from3 to
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Izod impact retention properties.

The aromatic polycarbonate resin preferably
comprises a moderate molecular weight polycarbonate
polymer and a low molecular weight polycarbonate.
Préferably the aromatic polycarbonate resin is
present at a level of from 60 to 90 percent by weight
based on the total weight of the composition, more
preferably from 75 to 85 percent by weight thereof,
and most preferably from 78 toc 82 percent by weight
thereof. Preferably the moderate molecular weight
polycarbonate polymer is present in the composition
at a level of from 60 to 80 percent by weight based
on the total weight of the composition, more
preferably from 70 to 75 percent by weight thereof,
and most preferably from 71 to 73 percent by weight
thereof; and preferably the low molecular weight
polycarbonate resin is present at a level of from 0
to 15 percent by weight based on the total weight of
thé_composition, more preferably from 2 to 15 percent
by weight thereof, even more preferably from 3 to 8
percent by weight tr:2reof, and most preferably from
4 to 6 percent by weight thereof.

Polycarbonate resins suitable for use in this
invention, are preferably aromatic polycarbonate

resins. with respect to aromatic polycarbonate

fesins, these can be made by those skilled in this

3



and nost preferably from71 to 73 percent by weight 25 t hereof; and
preferably the | ow nol ecul ar wei ght pol ycarbonate resin is present at a

| evel of fromO to 15 percent by weight based on the total weight of the
conposition, nore preferably from2 to 15 percent by wei ght thereof, even
nore preferably from3 to 8 30 percent by wei ght thereof, and nost
preferably from4 to 6 percent by weight thereof. Pol ycarbonate resins
suitable for use in this invention, arespreferably aromatic pol ycarbonate
resins. Wth respect to aromatic polycarbonate 35 resins, these can
be made by thage 4 Ided ben dﬂiliélned 4t edrh @rvgaﬂebsa gt abfmdrtﬁam a variety

of commerci al sources. repare reacting a_dji hydric pheno
with a carbonéf’é‘rﬁreécw-grgf‘¥ @ﬁ% ép éeﬁ§FdFE€ﬁaFéhHéré Ccarbonat e
ester. Typi capbhgnoiheyth a warbohate peeummsng,seuu@tasabhusgéﬁeof t he

formul a: 70 110 REhl MIBLRln o o . dLvalentcapametipgpiadicgl ofofhe

di hydric phenol enplo i'n thé ner pro UC|ng r I-on ﬁreferably,
t he aronétlchdérb@N@téES@kyWHESShaw@tamaﬂnwmum§lofvm®©o§pryuianging from
10 0.30 to 1.0 dl/g (measured in nethylene chloride at 250 C.). By
di hydric phenols is meant nononucl ear or ponnuéLear aromati ¢ conpounds

[

contai ning two hydroxy radicals, each %; mhl%P c attached to a carbon atom

wherein A is a divalent aromatic radical of the
dihydric phenol employed in the polymer producing
reaction. Preferably, the aromatic carbonate
polymers have an intrinsic viscosity ranging from
10 0.30 to 1.0 d1/g (measured in methylene chloride at
25° C.). By dihydric phenols is meant mononuclear or
polynuclear aromatic compounds containing two hydroxy
radicals, each of which is attached to a carbon atom
of an aromatic nucleus. Typically, dihydric phenols
15  include 2,2-bis-{(4-hydroxyphenyl)propane; 2,2-bis-
(3,5-dimethyl-4-~hydroxyphenyl) propane; 4,4'-di-
hydroxydiphenyl ether; bis(2-hydroxyphenyl)methane,
mixtures thereof and the 1like. The preferred
aromatic carbonate polymer is a homopolymer derived
20 from 2,2-bis(4-hydroxyphenyl) propane (bisphenol-A).
The aromatic polycarbonate resin may be replaced
in whole or in part with a poly(ester carbonate)
resin. Poly(ester carbonates) for wuse in the
inggntion are known and can be obtained commercially.
25 Generally, they are copolyesters comprising recurring
carbonate groups

carboxylate groups



of an aromatic nucleus. Typically, dihydric phenols 15 I ncl ude

2, 2-bi s- (4-hydroxyphenyl) propane; 2, 2-bis- (3, 5-dinethyl-4-hydroxyphenyl)
propane; 4,4' -di - hydroxydi phenyl ether; bis(2-hydroxyphenyl)nethane,
m xtures thereof and the |Ilike. The preferred aromatic carbonate

pol ynmer is a honopol yner derived 20 from 2, 2-bi s(4-hydroxyphenyl)

pr opane( bi sphenol -A). The aromatic pol ycarbonate resin may be replaced in

whole or in part with a poly(ester carbgnate) resin. Pol y(ester

carbonates) for wuse in the invention are known and can be obtai ned
commercially. 25 Generally, they are coppl yesters conprising recurring

carbonate groups [err] carboxylate groups |t O [err] and aromatic

carbocyclic groups in the linear polymer—achaigs—+n which at | east sone of
t he carboxyl ate groups and at | east some of the carbonate groups are bonded

directly to ring carbon atons of the aromatic 5 carbocyclic groups.

0 fumct§onal - CAIb BTG Lo 8 PSR Lie- BRPARE: £0 abfh oy PArYaed P

di functi onal acid, isoph acid,

t erepht hal i ¢ adialn homnphtthiadi caacildass: , some afd tlpeph:@rwvloewé@lt&cet ic

aci d, t he o r raci d,
1, 4- napht hal i cé)tgméc‘i‘%] An%‘%gtautrlglsea%{ %éo%ﬁslﬁdkf%ore ol n ar;gjht he I | ke
di hydri ¢ phendioredafl aliceadiorat e mm@borbfatoms O the aromatic

5 carbocyclic groups. These poly(ester carbonates) in
general, are prepared by reacting a difunctional
carboxylic acid, such as phthalic acid, isophtalic
acid, terephthalic acid, homophthalic acid, o-, m-,
and p-phenylenediacetic acid, the polynuclear

10 aromatic acids, such as diphenic acid, 1,4-naphthalic
acid, mixtures of any of the foregoing, and the like,
with a dihydric phenol and a carbonate precursor, of
the types described above. A particularly useful
poly (ester carbonate) is derived from bisphenol-A,

15 isophthalic acid, terephthalic acid, or a mixture of
isophthalic acid and terephthalic acid, or the
reactive derivatives of these acids such as
terephthaloyl dichloride, or a mixture thereof, and
phosgene. The molar proportions of dihydroxy diaryl

20 units can range from 1:0.30-0.80:0.70-0.20 and the
molar range of terephthalate units to isophthalate
units can range from 9:1 to 2:8 in this preferred
family of resins.

~ The moderate molecular weight aromatic

25 polycarbonate resin preferably has a weight averagde
molecular weight of between 30,000 and 80,000, for
example, between 30,000 and 60,000, and for further
example, between 35,000 and 40,000.

The low molecular weight aromatic polycarbonate

30 resin preferably has a weight average mo.ecular
weight of between .21000 and 20,000, for example

with a



the types described above. A particularly useful poly(ester carbonate) is
derived from bi sphenol -A, 15 | sophthalic acid, terephthalic acid, or a

m xture of isophthalic acid and terephthalic acid, or the reactive
derivatives of these acids such as terephthaloyl dichloride, or a

m xture thereof, and phosgene. The nolar proportions of dihydroxy diaryl 20
units can range from 1:0. 30-0.80: 0. 70-0. 20 and the nol ar range of
terephthalate units to isophthalate unitss can range from9:1 to 2:8 in this
preferred famly of resins. The noder at e nmol ecul ar wei ght aromatic
25  pol ycar bonateeensibn 0f0efeadalBlOy Ofds aanwkei Hht tleamer afer nexatplar wei ght
of between 30, 0 0 o] npl e, between 30,000 and 60, 000, and
for further exggg g?qbgfgggnagé,80géghd 40, 000. The | ow nol ecul ar wei ght
aromati ¢ pol ycar bondhe BonYl radsna tisi e HBisAteh ity e JRey aleeage

ol ecul ar wei ght reffehglieaity eR0Pa18Pdas?2@, APty f 2FoRXei®l €iny1 6 between
5,000 and 10, 000, and further, for exanple, between 6,000 and 9,%00. The

. J i e
vi nyl aronﬁticgﬁﬁ§é98rBPéﬁmﬁF9rFFEI@nﬁg?gmgﬁ b8 PEfERFRBLYOPHRPEMEIIY as a
vinyl aromati ciui iNé Somp6yatide POlyMavel i dreml Yo 1S peefenebly

Pased on the tBYal NRER SRS cHipoblEi onCr o AT atly THBM 3 o 8
percent by wei gbimpbhéreoh, awdempste fprefdyvabfinent rontd 8 opércent by
weight thereof, and most preferably from 4 to 6

10 percent by weight thereof.

Suitable wvinyl aromatic-unsaturated nitrile
rigid polymers used in this invention are prepared
from the monovinylidene aromatic monomers (first
monomer) and unsaturated nitrile monomers (second

15 monomer) . The compositional ratio of the first
monomer to the second may range from 95/5 to 50/50
preferably 85/15 to 60/40. Additional monomer(s) may
optionally replace 0 to 50% of one or both of the
first and second monomers.

20 The welght average molecular weight of the vinyl
aromatic-unsaturated nitrile rigid polymer is
designed to be in the range of 10,000 to 250,000.
Preferred rigid polymers include copolymers of
styrene and acrylonitrile, and copolymers of

25 methylmethacrylate with acrylonitrile and styrene.

These vinyl aromatic-unsaturated nitrile rigid
polymers may be polymerized either by émulsion.
emdzsion-suspension, suspension or bulk techniques
well known in the art. Furthermore, the rigid

30 polymers may be produced either by continuous,
semibatch or batch processes.

The vinyl aromatic;unsaturated nitrile rigid
polymer is préferably a low molecular wéight polymer.
The low molecular weight wvinyl aromatic-unsaturated

35 nitrile. rigid polymer may have a weight aVerage"



.10 percent by weight thereof. Suitable vinyl aromatic-unsaturated nitrile
Figid polymers used in this invention are prepared fromthe nonovi nylidene
aromatic nmononers (first nonomer) and unsaturated nitrile nonomers (second
15 nonomner) . The conpositional ratio of the first nononer to the
second may range from95/5 to 50/50 preferably 85/15 to 60/40. Additional
nononer (s) may optionally replace 0 to 50% of one or both of the first and

second nonomers. 20 The melght aWerage nDIecuIar wei ght of the vinyl
aromat i c- unsat ur at ed nitrile rig pol IS de3|8ned to be in the
range of 10, 0@@%@5%&??(Kﬁﬁg¢$e?§rP§&WFF@|&QMﬂ%ﬂmﬁ%ﬁlﬁ@b Be- céPp8I yners of

styrene andex%ﬁfpwé)mﬁéﬂ»beeen 15y 0 capa! 30?030 of p28feraBlpykret hacryl ate
W th acrylonltrlle and styren These v n% hgmat C- nsaﬁurated nitrile
rigid pol ymer &g} oF P r?%%&F%ﬁ?% YEENGE sF oA RAF-YMEA- d6spensi on

suspensi on or abu;+,tyt@ﬁ@naqmemm@thlknmpowmetzhe aul table Fwiinligar nor e,
the rigi 30 Ner S pr e | us,
% chgggmgrihgnd éﬁ& e hRQSEur?¥ed %gerQ

sem batch -0 Vi nyl™~ aromat rc-unsat ur at it | e rigid
polymer is prabmoﬂﬁq&eﬁﬁ&wsenﬂqunnbﬂlmm4ght pol ymer. The | ow nol ecul ar

wei ght vinyl aromat -Q§§QE rgbggl§ﬁt Ofﬁgﬂdp ihl ghd RPN (TR} have a

wei ght average ecul ar wei et ween 10, 000 and 60 000 for
exanpl e, bet wEaMEIE, OO diAd SW@OGUtheé’fe$‘aIB$9r@ﬁ%' (i1) a rigid

polymeric superstrate portion grafted to the rubber
10 substrate, and (iii) a polyacid selected from the
group consisting of C,; to Cy,g polyacids. The rubber
substrate 1is preferably present in the impact
modifier composition (graft copolymer composition) at
a level of from 40 to 90 percent by weight based on
15 the total weight of the graft copolymer composition,
more preferably from 40 to B85 percent by weight
thereof, and more preferably 50 to 85 percent Dby
weight thereof and most preferably from 65 to 85
percent by weight thereof; the rigid superstrate is
20 preferably present at a level of from 10 to 60
percent by weight based on the total weight of the
graft copolymer, preferably from 15 to 60 percent by
weight thereof, more preferably from 15 to 50 percent
by weight thereof, and most preferably from 15 to 35
25 percent by weight thereof; and the polyacid is
preferably present at a level of from 0.25 to 5
percent by weight based on the total weight of the
gréEt copolymer, more preferably from 0.75 to 3.5
percent by weight thereof, and most preferably from

30 1.5 to 2.75 percent by weight thereof.
Examples of rubbery polymers for the substrate
include: conjugated dienes, copolymers of a diene
with styrene, acrylonitrile, methacrylonitrile or C,
to C; alkyl 'acrylate which contain at least 50%
35 (preferably at least . 65% by weight) conjugated



vinyl aromatic-unsaturated nitrile rigid polymer is a styrene-acrylonitrile
copol yner. Suitable vinyl 5 aromati ¢ nononers and suitabl e unsaturated
nitrile nmononmers are set out below. The graft copolymer useful in the
conposition conprises (i) the r?bber substrate, (ii) arigid polyneric
superstrate portion grafted to the rubber 10 substrate, and (iii) a

pol yacid selected fromthe group consisting of CJerr] to (Jerr] polyacids.
The rubber substrate is preferably presgnt in the inpact nodifier
conposition (graft copol yner conmposition) at a |level of from40 to 90

percent by m'&@né@seqmﬂwl retnfée bet aqhu\e@ufa@é ofnd e g afdy «Gapol ymrer

conposition, nore preférab rom40 to 5 percent by melght t hereof, and
more pref er abl SHBREED BSepePGQHﬂeB? BRI QL &Nfe r €0P0 hiFRe Frod EPBY P&t abl y from

65 to 85 perceftnypdere gﬂairowﬁé@@f,nbhecbhgugas_uaer glieake |(EpM) ;
preferably present at a |level of from10 to 6Q perig g by mel ht based on
the total wei ghtld?°t%e BFAPErEopoPYnel: pPEf efabl $Hf¥dm BSTYS percent

by wei ght 3 herresifiopdDyte g efcar abbpoﬂy@mrkS 0thO petE@idéndy ami/ght t her eof ,
and nost preferabl from,15 to 5 25 rc nt | r and
the polyacid SYE GIer er 4B P press %1 qTSC? roorqn\%% Ut% per cent
by wei ght basetk anf tdree tant anomlpgﬂtymfncthlafdrqmﬂdlrqu agerg pref erabl y

from0.75 to 3,5 per SE\%{\EEgH kJ]tdf méégfacfy atf’?ét }gjleer,@eh.{rylglrom 30

1.5t0 2.75 ercent ereo polymers for the
substrate i nclmm(met?@bmtmhﬂws di ermlyét;‘-‘dpﬁﬁ yn&ls(mﬁtrb) Etﬁl‘éﬂeﬂ'\ﬂ% h styrene,

acrylonitygl e’df@ixg'%fﬁé’ﬁf’é‘ﬂlé ride Pindwended®, GuddydndCriddtr@narhi ch

contain at |ea
and optionally graftable monomers such as, triallyl

cyanurate, triallyl isocyanurate, allvl

(meth)acrylate, diallyl maleate, diallyl fumarate,

diallyl adipate, triallyl esters of citric acid or
15 mixtures of these agents.

The diene rubbers may preferably be
polybutadiene, polyisoﬁrene and copolymers of
butadiene with up to 35% by weight of comonomers such
as styrene, acrylonitrile, methylmethacrylate or C,;-

20 C,—alkylacf@late which are produced by aqueous radical
emulsion polymerisation and may optionally be cross-
linked with di or tri-vinyl and/or allyl monomers oOr
mixtures of such monomers or structures.

The rubbers may be cross-linked C,-Cg-

25 alkylacrylate, in particular C,-Cg-alkylacrylate,
optionally in admixture with up to 15% by weight of
congnomers such as styrene, methylmethacrylate,
butadiene, vinyl methyl ether or acrylonitrile and
optionally up to 5% by weight of a polyfunctional

30 crosslinking comonomer, e.g. divinylbenzene, glycol-

' bis-acrylates, bisacrylamides, phosphoric acid
triallylester, citric acid triallylester, allylesters
of acrylic acid or methacrylic acid,
triallylcyanurate, triallylisocyanurate. Also
35 suitable are mixtures of diene- and alkylacrylate



35 (preferably at Ileast 65% by weight) conjugated 8 di enes,

pol yi soprene or m xtures thereof; olefin rubbers i.e. ethylene propyl ene
copol ymer (EPR) or ethyl ene propyl ene non-conjugated diene (EPDM; silicone
rubbers; or {err] or {err] alkyl acrylate 5 honopol ynmers or
copolynmers wth butadiene and/or styrene. The acrylic polynmer may al so
contain up to 5% of one or nore pol yfunctional crosslinking agents such as
al kyl enedi ol di (neth)acryl ates, alkylenétriol tri(neth)acryl ates,

pol yest er di (meth)acrylates, 10 divinyl benzene, trivinyl benzene,
but adi ene, i soprRRRT&nd AWt | oFHLPRYGr af YRbFR no¥ifer sasuckC a&aliad al |yl

cyanurate, cokéyahbyth scirSeeY2RUIra&d & . a cordl b diEid)asndAate,
diallyl mal eate, _dial] umarate, diallyl adipate, triallyl esters of

| f .
citric acid or2a% 2 ﬁFé?EPe@foFCFHéééeaﬁ nV$CeTHBTS3dj ene rubbers nmay
preferably be pol gpbetadieneconjpohyedopicsge mGHomE&PPO! ydEkS1 1y Of

but adi ene with to 35% by wei ght of _conmon rs such_as_styren
acrylonitr¥1e,uﬁg}hﬁFaefﬁhc?ﬁ?%gﬁl%? éﬁngTﬁﬁgﬁr SE%EFFFPEIQGIagﬁ?IaIe
whi ch are prodgrafitbypativeeuns anei caébnenutsidn pdtyoeibsdt ion atite may

optionally be E%Q%éWih%”¥89mﬂﬁ5h di or tri-vinyl and/or allyl nonomers or
m xtures of such nononérs or Sftructures. The rubbers may be

cross-1linked Cerr]-c[err] 25 al kylacrylate, in particular
Cerr]-Cerr]-alkylacrylate, gptionallyyin agm xture wkth up to 15% by
wei ght of conononers such as SPX{f”e, n?thleethacriLate,

c= C-~- C= C

/ N

X3 x?

wherein each X!, X?, X*, X* and X’ is individually
selected from the group consisting of hydrogen, alkyl
10 groups containing from one to five carbon atoms,
chlorine or bromine. Examples of dienes that may be
used are butadiene, isoprene, 1,3-heptadiene, methyl-
1,3-pentadiene, 2,3-dimethylbutadiene, 2-ethyl-1,3-
pentadiene 1,3- and 2,4-hexadienes, chloro and bromo
15 substituted butadienes such as dichlorobutadiene,
bromobutadiene, dibromobutadiene, mixtures thereof,
and the like. A preferred conjugated diene is 1,3
butadiene.

The substrate polymer, as mentioned, is
20 preferably a conjugated diene peolymer such as
poi;butadiene, polyisoprene, or a copolymer, such as
butadiene-styrene, butadiene-acrylonitrile, or the
like. The rubbery polymeric substrate portion
exhibits a glass transition temperature (Tg) of less

25  than about 0°C. o
Mixtures of one or more rubbery polymers
previously described as substrate for preparing the
 graft pelymers, or miktures of one or more_graft



“but adi ene, vinyl nmethyl ether or acrylonitrile and optionally up to 5% by
wei ght of a pol yfunctional 30 crosslinking conononer, e.g.

di vi nyl benzene, glycol - bis-acryl ates, bi sacryl am des, phosphori c

acid triallylester, citric acid triallylester, allylesters of acrylic
acid or met hacrylic acid, triallylcyanurate,
triallylisocyanurate. Al so 35 suitable are m xtures of diene- and
al kyl acryl ate 9 rubbers and rubbers which have a so-called

core/ sheath structure, e.g. a core of diene rubber and a sheath of acrylate

or vice versa.PEpERe s ¢ Hdifjirfrded Ngiredd nBaYnersSAordRl IS OYQ| | i zed in

preparing the Fubbedrmebst rehe elivbbe fagf toRIRRr edltdegenendGrIN ¥
descri bed by the foIIomnnngornula: [err] wherein each Xerr], Xerr],

X[err], X err]°antPierr§OPRLYRRT vi dual |y sel ected fromthe group
consi sting of hydragefovahkylddfe arpmeits aonbaerisngvifiybrammeatioc five

carbon atons, chlorine or hrom ne. anpl di;en y he used are
but adi ene, > i sAPPRARETY) 3K adp%%e,géner?%e‘?qyéf 3}§e§§%}%{}§1eg§ e
2, 3-di net hyl busask eserat@- etnlaylude, Istypsmead edphs-Betayd 25U ianeadi enes

b1 omobut adi end 4 RFETERRT atl Eher LR APCL TRSorroard the TTRE: A

preferred conjabeteyl diredydroxy, FUReGidierRe. ITRePs SnbstheatRUCLe®T yrer ,

as nentioned’rinésxaf the monovinylidene aromatic monomer i.e.
10 vinyl toluene, vinylxylene, Dbutylstyrene, para-
hydroxystyrene or methoxystyrene or mixtures thereof.
The monovinylidenearomatic monomers utilized are

generically described by the following formula:

C///H
\\\\H

v Rl

n—2x

R4

wherein each R!', R?) R} R* and R* is individually

15 selected from the group consisting of hydrogen, alkyl
groups of 1 to 5 carbon atoms, cycloalkyl, aryl,

. ali;ryl, aralkyl, alkoxy, aryloxy, and halogens. R
is selected from the group consisting of hydrogen,
alkyl groups of 1 to 5 carbon atoms and halogens such

20 as bromine and chlorine. Examples of substituted
vinylaromatic compounds include styrene, 4- -
methylstyrene,3,5¥diethylstyrene,4—n—propylstyrene.
a-methylstyrene, o-methyl .vinyltoluene, a-
chlordstyrene, a;bromostyrene, dichlorostyrene,



20 preferably a conjugated diene polymer such as polybutadiene,

pol yi soprene, or a copolyner, such as butadi ene-styrene,

but adi ene-acrylonitrile, or the liKke. The rubbery polyneric substrate
portion exhibits a glass transition tenperature (Tg) of |less 25 t han
about 0C. M xtures of one or nore rubbery polynmers previously described as
substrate for preparing the graft polyners, or m xtures of one or nore,
graft pol yners disclosed herein may &l so be enployed. Furthernore, the
rubber may conprise either a block or random copol yner. Monovi nyl i dene

ar omati ¢ NoNormbYEr qe Sy r e mets € Fhlopporerane . ity BeEa/A oyed in

meking of the M%ﬁrﬂ&l NG & 15 A EFEed r@dmﬂrmlfwénétw&t&m

hal ostyrenes i ronostyrene, nono or di al ky alkox% or hydroxy
substitute grdMﬂPWﬁF%kMﬁ%@c?%%rsFYﬁ%n%fa?ﬂéoﬁnﬂoW?ﬁyY}ﬁE E€QF omat i c

nmononer i.e. 10  widbmet®! WRDERL m¥yNYyleXylsede, in lwmmsda/trme witpar a-
hydr oxystyr ene_or nethoxﬁst%iene or mxtures thereof

nonovi nyl i Yenedh® RN Lot W@oﬁfﬁefipgaﬁ‘g}yﬁecsycaﬂlbed by the
fol | owi ng for mbmoméesr inshedei T, eaohCB[enkyl Breradyl RersiitRietr] and

2l kvl | gr oups A<V G BBnCaEORT L coerarbyre toRel P SR e oYy
al koxy, aryl oxyethadrphbbgens.adrysicel ecticd froathherylodp cdhsdsting of
hydrogen, alkyl groups gkid,tac3,4amieR Attt fal@oessrpuahi de
10 or methacrylamide, maleic anhydride, maleimide, N-
alkyl, aryl or haloaryl substituted maleimide,
glycidyl (meth)acrylates, hydroxy alkyl
(meth)acrylates or mixtures thereof. The unsaturated
nitrile (acrylonitrile or substituted acrylonitrile)
15 or acrylic acid esters are described generically by
the following formula:

wherein R® may be selected from the same group set out
for R as previously defined and Y is selected from
the group consisting of cyano and carbalkoxy groups
20 wherein the alkoxy group of the carbalkoxy contains
fréa one or about twelve carbon atoms. Examples of

such monomers include acrylonitrile,
ethacrylonitrile, methacrylonitrile, a-
chloroacrylonitrile, o-bromoacrylonitrile, . methyl

25 acrylate, methyl methacrylate} ethyl ac;ylate. butyl
acrylate, propylacrylate, isopropyl acrylate and
mlxtures thereof. The preferred unsaturated nitrile

monomer is acrylonitri.ie and the  preferred acry11C‘



20 as bronmine and chlorine. Exanpl es of substituted vinylaronmatic

conpounds I ncl ude styrene, 4- net hyl styrene, 3,5-diethyl styrene,
4-n-propyl styrene, [err]-nethyl styrene, a- et hyl vi nyl t ol uene, a-
chl orost yr ene, a- bronost yrene, di chl orost yrene, di br onost yr ene,

tetrachl orostyrene, mxtures thereof and the like. The preferred
monovi nyl i dene aromati c nononers used are styrene and/ or

[err]-nmethyl styrene. Monomers which maytde used in combination with 5 t he
nonovi nyl i dene aromati ¢ nononmer and vinyl cyanide nononers include Cerr]
to Jerr] al k3 alAt%tbst 6t edeéE?F%I at é‘frﬁ“%\:?] tPY et ikyl , aryl
or haloaryl substnddsterat@t hact yiatslso mesfdrired wardw, the neiaarylic

acid, itaconic_ acid, a%r%lanid N—subs;itu%ed acnilanidi 10 ar

met hacr yl ami de?S Tl ePE T8RRy dr i "D malt B AAdES N Hikyl S™BFGYSdr HA oary!
substituted medenodde;igh yweidyl styrend net hyacy yobmt esile. hydr oxy al kyl
(meth)acryl ates or Ji xt ereof he_un rated nifril e ( lonitrile
or substit%ted acriﬂ%%i#?ﬁ@g%hlgg%rg'Lécﬁéﬁ?ghgg?d g%?g%é é?% eé%ribed
generical |y bygragtéd| Fogidg stpergitgaty is desigmgl Cte e YnH Wiferein
Rlerr] may be sglgoctsd ib?pbbhgosm,%@up Fole QeifPloR @R A/ ously
defined and Y 1s Selected Tromthe group consisting of cyano and car bal koxy
groups 20  WHERRPRE¥ Hel N 8ecrsupogrmeremayr bankexyre®nt ¥ 1S 3 om one or

about twelve cggpof apeBBerbxagpl @3 0fs to 60/40. Additional

10 monomer (s) may optional replace 0 to 50% of one or

both of the first and second monomers. Preferred

graft superstrates include copolymers of styrene and

acrylonitrile, copolymers of a-methylstyrene and

acrylonitrile, and methylmethacrylate polymers or

15 copolymers with up to 50% by weight of C(C;-C;
alkylacrylates, acrylonitrile or styrene.

These graft copolymers may be polymerized either
by emulsion or combined processes such as emulsion-
suspension or other emulsion techniques well known in

20 the art. Furthermore, these rubber modified
monovinylidene graft copolymers may be produced
either by continuous, semibatch or batch processes.

The preferred impact modifier compositions
(graft copolymer compositions) are compositions which

25 comprise amounts of a graft copolymer selected from
the group consisting of acrylonitrile-butadiene-
styrene graft copolymers, and methylmethacrylate-
acg;lonitrile-butadiene-styrene graft copolymers,
butylacrylate-styrene-acrylonitrilegraft copolymers,

30 and acrylonitrile-ethylacrylate-styrene graft
copolymers. _

Specific examples of monovinylidene graft
copolymers include but are not 1limited -to the
following: acrylonitrile-butadiene-styrene (ABS),

35 acrylonitrile-styrene-butyl acrylate  (ASA).



such nonomer s I ncl ude acrylonitrile, ethacrylonitrile,
met hacrylonitrile, [err] chloroacrylonitrile, a-bronoacrylonitrile,
met hyl 25 acrylate, nethyl nmethacrylate, ethyl acrylate, butyl acrylate,

propyl acryl ate, isopropyl acrylate and m xtures thereof. The preferred

unsaturated nitrile nmonomer is acrylonitrile and the preferred acrylic

2 acid esters are et hyl acryl ate and nethyl nethacryl ate.
al so preferred that the acrylic acid esters, when i ncl uded, are
enployed in conbination with styrene or acrylonitrile. 5 The

t

nunber averam@tmmﬂ@euhacryﬁ@k@hﬁcnﬁloniﬁrtﬁafbedadighd §&p€ﬁ$mrate is

desi gned to beigdhe rapge %fcr’y%%q(trtﬂe&%(t

dohe first

nononer to the second nononer range fronf%gg?b %ﬁ?&ﬁ? pre erably
85/15 to GOKKUngatEd/QkﬁﬂﬁcﬁﬁHrQKﬁ (Mphbmer (s) may optional replace 0

to 50% of one or bQirttﬂixicitfhié RicrARE SREONEs R IRY Soxiddnef &nged graft

2 et byl ot et e ANRSILT A1, DEnHCHBENEP iR IAGE BB RIS or 15

copolynmers w
al kyl acryl at es
pol yneri zed ei

THe PPeséht EQ%EnﬁﬁomMpﬁBﬁeréﬂlyCieillzgéeﬂbhds to

ter PR on®Br 8 ﬁégaﬁ oc TR S P s

I on-

suspensi on or adrteairesrulasi oambechni qﬂespodeyidcﬂdmwunfaciﬁnt.t he Thart .

alt (658 adhPPRLy Bl thedqPneytpylddeng aLal{o.60000yers may

Furt her nore,

be produced
10

15

20

25

30

emulsion.

The polyacid is preferably present in the graft
copolymer at a level of from 0.25 to 5 percent by
weight based on the total weight of the graft
copolymer composition, more preferably present at a
level of from 0.75 to 3.5 percent by weight thereof,
more preferably is present at a level ¢of from 1.5 to
2.75 percent by weight thereof. The polyacids have
from 30 to 108 carbon atoms (Cy to Cyg). more
preferably from C,, to C44. The polyacid component may
be in the form of an admixture of polyacids, and is
preferably substantially (>50 percent by weight) di
and/or triacids, and more preferably substantially
dimerized fatty acids and/or trimerized fatty acids.
Preferably the polyacid in the form of carboxylate
salts of the polyacid function are surfactants,
emulsifiers or soaps. The dimerized fatty acid soaps
thqs are useful in the emulsifying agents are soaps
of polycarboxylic acids resulting from the
polymerization of drying oil or semi-drying oil fatty
acids. Suitable fatty acids include polyunsaturated
fatty acids, such as linoleic acid, as well as
mixtures of fatty acids that contain a substantial
amount of polyunsaturated acids, such as soybean oil

 fatty acids and tall oil fatty acids. Such acids_may

35

‘be dimerized, for example, by heating them under

acr%é gltrl e or rene g;aft qpol yner.s nay be

'S

1



ei ther by continuous, sem batch or batch processes. The preferred inpact
nodi fi er conpositions (graft copol ynmer conpositions) are conpositions which
25 conprise anounts of a graft copol yner selected fromthe group
consisting of acrylonitrile-butadi ene- styrene graft copol yners, and

met hyl met hacryl ate- acrylonitril e-butadi ene-styrene graft copol yners,

butyl acryl ate-styrene-acrylonitrile graft copolyners, 30 and
acrylonitrile-ethylacryl ate-styrene lgraft copolynmers. Specific exanples
of nonovinylidene graft copolyners include but are not limted to the

fol | owi ng: aceglsowriet rin etbet atiessanag yoénen (ABS1B% catalyst.
acrylonitrile yI&ng; b r SA).,

nethylnethacrgﬁgte acryﬁ%%+?$} %?bﬁ%gglene é@&réﬁ% %%ﬁﬁs?erELH 1s

acryl oni tri| el8{tepdede-1r opyFbude nbhe Fdmtugat eof daehds srpseheisES).

Antioxi dants gyeh amd hiomesi i 8okl 0% daRLiSANWE 5 ang%eddpbﬁﬂgl s may be

added to the |gga§t nodi fier. The present 'invention preferab ilizes
(adds to the & &Y &ﬁlgﬁtlofpéénﬂlﬁﬁﬁﬁSSPFﬂéﬁa%Hﬂﬂhléﬁﬁpgﬁﬁsa an anount

of polyacid safjbact@mbunt dlie @rmtezom damdgay the met itchead pasn ghagan
antioxidant 1 enul si o]? The pol ¥a8 ca a pr ef er.abl y resent in the graft
°+¥B 598 ‘BBPce

copol ymer at a+FBGE Jf B 252 OyRER®d Bh the tota
wei ght of theugpaﬂ&mempabﬂnﬂmannmnrmdM(Hcldsve pEgéﬁpabhylatesa@t at a

the following but are not 1limited to these
10 structures:

CH; (CH,) 4CH (CH,) COOH
CH3 (CHZ) 7CH=C (CHz) 7COOH

Acyclic
QPOH COOQOH
\
(CHz) 8 (CHZ) 7
(CH,) §COOH (CH,) ,COOH
~
CH (CH,) (CH, CH, (CH,) ,
(CH,) (CHy) ¢
/ /
CH3 CH3
" Monocyclic Bicyclic

——p

linear dimer acids:
RT
R’ / — T COOH
— T COOH



15 | evel of fromO0.75 to 3.5 percent by weight thereof, nore preferably
i1s present at a level of from1.5 to 2.75 percent by weight thereof. The
pol yacids have from 30 to 108 carbon atoms ((err] to (err]), nore
preferably fromCerr] to (Jerr]. The polyacid conponent may 20 be in the
formof an adm xture of polyacids, and is preferably substantially (>50
percent by weight) di and/or triacids, and nore preferably substantially

di merized fatty acids and/or trlnerlzed—fatty acids. Preferably the
polyacid in the form of carboxylate 25 salts of the polyacid function
are surfact 118”&+ﬁé£'§é§d9f soaps. The dinerized fatty acid soaps that
are useful in e enmul sifying agents are soaps of pol ycar boxylic aci ds
resul ting from the polynerization of drying oil or sem -drying oi

fatty 30 acids. gSuitable fatty acids include polyunsaturated fatty
acids, such as linpleic _acig—as éh as m xtures of Egghy aci ds that
contain a substa anount of pS nsat urated aci ch as soybean oi
fatty acids and t oil fatty acids. Such acids be dinerized,

for exanple, _py héatim &E$n1under 14 pressurg gence of an

al kal i ne cataﬁyst The t&Pt "dinerized fatt used herein is

35

intended to include the mxture of acids res ing[fromthe dinerization of
drying oil or sem -drying 5 oi | fatt& T it s m xture ordinarily
includes a major anobunt of dineric acids, tri/meric acids and higher
pol yneric acids(and small er anmounts of
R7
aromatic dimer acids:
R7
COQH
R’ COOH
COOH
COOH R’
R‘I
cyclic triacids
COCH
\
(CH,), COOH
- (CH,) 4
CH, (CH,) & (CH,), COOH
. ~
CH; (CHy) 4 \
(CH,) 4
/

CH,



-unpol yneri zed (nononeric) acids). Exanples include the follow ng but are
not limted to these 10 structures: CHerr] (CHerr]) [err]CH (CHerr])
[err]COOH CH err] (CH err]) [err]CH=C (CH err]) [err] COOH Acyclic COOH
COCH [err] 15 cyclic dinmer acids: R7 COOH COH [err]
aromatic dinmer acids: R7 [err] cyclic triacids COOH [err] 16 COCH

COOH [err] Each Rerr] is preferably a hydrogen or aliphatic hydrocarbon
radi cal (alkyl) having from1l to 18 caron atons and is nore preferably of
the formula (CHerr])[err] wherein x is from1l to 22. Diner fatty acids

CPOH CPOH
(CH,) 4 (CH,) g
(CH,) s COOH.
(CH,) sCH,
(/CH2)4 (§H2)4
CH, cH,

Each R’ is preferably a hydrogen or aliphatic
hydrocarbon radical (alkyl) having from 1 to 18
carbon atoms and is more preferably of the formula
(CH,), wherein x is from 1 to 22. Dimer fatty acids
5 may be formed by dimerizing fatty acids containing
ethylenic linkages and from about 14 to about 22
carbon atoms in length. Monobasic acids which
dimerize to form products as illustrated above

include: oleic, elaidic, palmitoleic, 1linoleic,
10 linolenic, licanic, arachidenic, erucic,
clupanodonic, elaeostearic, etc. In commercial

practice naturally occurring mixtures of these acids
are generally employed for production of dimerized
fatty acids. Such acids may be derived from sources
15 such as tall oil fatty acids, tallow (animal grease)
fatty acids and vegetable oils, e.g. soya, linseed,
cottonseed, and other oils comprised 6f unsaturated
fatty acid glycerides. In general, the dimerization
is garried out by heating the monomeric acid at an
20 elevated temperature, with or without a catalyst,
while avoiding cracking and decarboxylation. U.S.
patents 2,482,761, 2,664,429, 2,793,219, 2,793,220,
2,955,121, 3,076,003, 3,507,890 and 3,925,342
describe dimerization in further detail. Various
25 types of dimerized fatty acids are available and the
commercial 'products of dimerized fatty acids
"fréquently contain trimerized fatty acids,'wﬁ;ch-are



5 may be formed by dinmerizing fatty acids containing ethylenic |inkages

and from about 14 to about 22 carbon atons in |ength. Monobasi ¢
acids which dinmerize to formproducts as illustrated above incl ude:
oleic, elaidic, palmtoleic, Ilinoleic, 10 | i nol eni c, |'i canic,
ar achi doni c, eruci c, clupanodonic, elaeostearic, etc. In

commercial practice naturally occurring m xtures of these acids are
general ly enpl oyed for production of diperized fatty acids. Such acids nmay
be derived fromsources 15 such as tall oil fatty acids, tallow (anim
grease) fatty aniussaudammgmeﬁﬁmmadlas eagbyspy@du&tn&m@@hgwﬁgﬁgweed and

other oils co ' at atty a e ! ycerides. In general, the
di neri zati on I”%{;igﬁ%g%at'ﬂ b(%E flttehgztd% $g t%g%ﬁoﬁfgr FBeatRHE R D0
el evat ed tenpefaghes, PO%Vbhsgc apuﬂeu$uahca&MQﬁﬁra@dnbaxxwwjdung cracki ng

and decar boxyl n U 482761, 4,42 2 793 219,
2,793, 220, 2, 9%?‘?21“‘1 n%&?%%gg%fx%ﬁg 535 "@9 a?“%ﬁsd mag’ 935534 P%escri be

di meri zation i PreseRher dét mdditiorari e gemmeryped @frafiumdrs zewy fatty
acids are avai¢amtgandridle COEFEESEabes Q{pdggha eredlliBdEG c falty

aci ds frequentlg contain trinmerized fatty aci ri basic
aci ds formed adCidBy-OF o ateslgR Tt hEUpsYyneaturated otrondmemiaml ecul es

of the fatty asbmisbasighentryl Yahﬁﬁd§ RELER SUEh @étt%&%ﬁérrti‘%yldxc (Cerr])
acid and hex carbox lic g vedclhds  may al so present. I'n
addition, the @%ﬁ%@r% 5F pP dﬁ@ﬂ? ﬁay ter the pOlymerlzatlon was
10 carried out. The dimerized fatty acids employed to
prepare the novel compositions of this invention
preferably comprise a product having not more than
about 70% tribasic acid and for very low non juicing
characteristics not more than 10% monobasic acids.
15 And preferably not more than 5% by weight monobasic
acid based on the total weight of the polyacid
compeonent. The dimerized acid content is preferably
at least 75% by weight based on the total-weight of
the surfactant. For improved color, the dimerized
20 fatty acids may be partially or fully saturated by
hydrogenation in a subsequent reaction step as
described in Chapter 5 entitled "Hydrogenation of
Fatty Acids" in the bock "Fatty Acids in Industry"
edited by Robert Johnson and Earle Fritz and
25 published by Marcel Dekker, Inc. NY, NY. All dimer
acids are liquid at 25°C even though their number
average molecular weight is typically above 500 (for
example, about 560). The dimerization process may
produce a mixture of monoacids, diacids, triacids,
30 and higher polymeric acids. Preferably more than
about half of the dimerized acid is comprised of
isomers with acyclic/cyclic aliphatic or arométic
structures. The cyclic structures include monocyclic
and bicyclic aliphatic and aromatic structures. The
35 cyciic structufes- generally form . durihg the



contain small percentages of isonerized nonobasic acids or unreacted or
fully saturated nononeric nonobasic fatty acids which did not polynerize or
whi ch were not renoved after the pol ynerization was 10 carried out. The
dinerized fatty acids enployed to prepare the novel conpositions of this
invention preferably conprise a product having not nore than about 70%
tribasic acid and for very low non juicing characteristics not nore than
10% nonobasi ¢ acids. 15 And preferablyyy not nore than 5% by wei ght
nonobasi ¢ acid based on the total weight of the polyacid conponent. The

di nerized aci ¢igeationlt iich @rr@‘c%rsasbl vt theast mbe¥ by weireRikibased on the
total weight of the surfactan roved col or, the dinmerized 20

fatty acids EPIGE 15P ?h¥%l+9V§£Fh?%tedIBylﬁyéP6§Eﬁ§tWSﬁeln a
subsequent reamnxxnmam&eptas gdeser i tegk | nthehrapt &6 Sn@ntndéxﬁi ably dr, ogenati on

of Fatty Acid ! LY, In i t.ed Rober t
Johnson and E%Pﬁg r|t§R§ﬁ§ ga& a@ﬁN%he&hﬁyeﬁgs Sggk tgéé NY, NY.
Al | di mer Saci ¢ompos iltiiguisd dmn 25{aertr] Ceszarset heugin th@tlermalidser aaver age
ol ecul arwei g s ot VoL £8! ldarpbBYe @bl f%a@e'lst&sgoha amg The

di meri zati on process nmay produce m xt ure of "‘nonoaci triacids,
30 and hlghéﬁsydﬁy#@ruéﬂaéﬂnb Preferably nore than about half of the

dinerized acid is eouEHdraed PBl'yﬁ@'i%rssai‘\ét&y@y dlcq/cqylcd Iaqlahlaefiétl c or
aromatic structures. The cyclic structures inclu nmonocyclic and bicyclic

ali phatic and Polyesdids sﬁ?ﬁ%tLﬁ%%llqheaggmatt9clPelya§ﬂgﬁcture§ e general |y
form dwdngpolyfa@id is preferably a high molecular weight

polyacid having from 30 to 108 carbon atoms and
preferred 32 to 60 carbon atoms. Preferably the
polyacid is soluble and/or miscible in - the
thermoplastic compositions.

15 The phosphates (phosphoric esters) used for this
purpose are represented by the following formula:

(R%), R%) .,
0 o,
O 0 P (O-R’-O-/P)
O/
(R®), (R%),

wherein R’ represents a divalent organic group, R,
which maybe the same or different, is selected from
C, to C,, aliphatic groups, C; to C, alicyclic groups
20 and C¢ to C,; aromatic groups, m represents a number
between 1 to 30, and n represents an integer between
0 to 3.
Any of the phosphates represented by the formula
can be used effectively.by rhe compositions of this
25 invention. R? in the formula is a divalent organic

group selected from among C, to C, aliphatic groups, -



di meri zation process, but their node of formation is not critical to this
invention. It is further nore inportant to note that there is no rosin
acid, abietic acid or derivatives thereof present in these 5 conposi tions
in part because such materials as abietic acid can be undesirably
volatile and can result in juicing. Preferred polyacids are acyclic/cyclic
al i phatic polyacids and cyclic aromatic polyacids. The 10 pol yaci d
is preferably a high nolecular weight polyacid having from30 to 108
carbon atons and preferred 32 to 60 carbon atons. Preferably the polyacid
is soluble afd/ é0 @Gisableyclic lghr@uiplseramiﬂ a‘sstimc@rmoarbm@nxc 15

The phosphat es phor for p o esent ed by
t he follomnng g?Eﬁ? e?¥?§¢ﬁgreln fgp eseé%sgégd f%%nlc
group, Rlerr], P\Wﬁif@ﬁrﬁdybeflt% s&he orvigwWdaindnt , ofs sreheecteniefmmm derr]
to Jerr] ali pbaghgtaheaps,ne%%r] drihg a'éf@/ﬁdéforgr 0Yps ﬁQldéxg&d C[err]

to (Jerr] aronatlc groups, mrepresents ‘a nunb bet ween

represent s°an FAFEGEMIBELNe&E IOt VE @ﬁﬂﬂ%ﬁlqrﬁ??#ﬁ%ph%ﬁb%d¢epf@§ented by
the fornul a casxbfpusedtakf gstinvwalivighy the conpositions of this 25
invention. R9 in the formula is a divalent organic group selected from
anong C, to C20 aliphatic groups, 19

From the viewpoint o¢f the cost of the starting
material, R’ is preferably

CH,

o - O

The groups represented by R? maybe the same or

H,

10 different from one another, are a C, to C, aliphatic
group, a C; to C,; alicyclic group, or a Cg to Cy
aromatic group. Furthermore, even these phosphoric
esters having no substituents, i.e. those phosphoric
esters of the formula wherein n 1is 0, serve to

15 improve the impact resistance and tenacity, in

addition to having sufficient heat resistance.



.CJerr] to (Jerr] alicyclic groups and Cl[err] to C[err] aromatic groups.
Anmong the aromatic groups are particularly preferred from the v
of the thermal resistance needed during extrusion or noldin
Particularly effective aromatic groups include, for exanple, the f
[err] Fromthe viewpoint of the cost of the starting material, RO
preferably [err] The groups represented by R err] maybe the sanme or 10
different fromone another, are a (Jerrd%to C[err] aliphatic group

Cl13 alicyclic

even these phosphor °c IsstRret

group,, or a (JQerr] to (ferr] aromatic group. Further
?EAP ﬁo“§ﬂ%§ﬁ%t%@nﬂ§°pF°§Yltﬁ6§@th

esters of tf“?aﬁ&ﬂdﬂ&étﬁwer£lﬂeﬂhy§ roupehi¥emok® bPeferFREOVQuet
i npact reS|stance

resi st ance.

a ena in addition to having sufficie
B ethg aPALahEaatacenst L ASHEY ! LBPaF Eo g ARl At 2B aun,

| ewpoi nt
g. 5

ol | owi ng:
IS

, a C3to
nor e,
osphoric
he

nt heat

Particul arly, wermstingt, ghenmals resdts tanefer aad, blveniagtde dad @m@e bet ween

| mproved iJdrpa SI tepacity hernmal. .resi stance,, and o
the one 5 Whg}na 4 (ﬁ‘frﬁh%o%?s fO%hEhét grl;:?lrhénﬁaf“?l&egllglgn °tnh
The integer n Qtshqm dfagrabl Thbeinceged noi2,peetepably adtarden @ ao 1 is

preferred from

m ng on
her hand.

th 2%?95 opm n thﬁﬁ%?g [ CenMis at
nost 30 and is prg? %ﬁu%ﬁ}ﬂ? g C?g 2nds elgﬁgﬁn?ggﬁ Sﬁe phosphat e

of the above f%ﬂQﬁpq%nt of blooming and thermal resistance, m is at
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15

20

25

30

most 30 and is preferably at most 20.

The amount of the phosphate ¢f the above formula
used in the present invention is between about 0.5 to
20 wt. % Dbased on the total weight of the
thermeoplastic composition, preferably 1 to 15 wt. %
thereof, more preferably from 3 to 12 percent by
weight thereof, for example, from 5 to 10 percent by
weight thereof.

Typical of the preferred phosphate compounds to
be employed in this invention would be those having
the general formula

QO'—‘F'——‘OQ
0Q

and nitrogen analogs thereof which each Q represents
the same or different radicals including hydrocarbon
raQ&cals such as alkylf cycloalkyl, aryl, alkyl
substituted aryl and aryl substituted alkyl; halogen,
hydrogen and combinations thereof provided that at
least one of said Q’'s is aryl. Typical examples of
suitable phosphates include, phenylbisdodecyl
phosphate, phenylbisneopentyl phosphate,
phenylethylene hydrogen phosphate, phenyl-bis-3,5,5"'-
trimethylhexyl phosphate), ethyldiphenyl phosphate,
2;ethylhexyl di(p-tolyl)phosphate, diphenyl hydrogen.



‘used in the present invention is between about 0.5 to 20 wt. % based on the
total weight of the thernoplastic conposition, preferably 1 to 15 wt. %
thereof, nore preferably from3 to 12 percent by 15 weight thereof, for
exanple, from5 to 10 percent by weight thereof. Typical of the preferred
phosphat e conpounds to be enployed in this invention would be those having
the general formula O [err] 20 and nitrogen anal ogs thereof which each Q
represents the sane or different radi cdls including hydrocarbon radicals
such as al kyl, cycloal kyl, aryl, aIkyI substituted aryl and ar

substit ut ed aPh?FPhﬁéﬁogenb¥ﬁkﬁtﬁﬁﬂY %%%%lnaP|§ﬁ§Y%ﬁ€P§8Pa%Povided t hat

at 25 | east tQ'lQ;dlfylsa'd SsbBadeyl . Bml (@Al @Al £5) pfpaEhiabl e
phosphat es i ncl ude, enyl bi_.sdodec hos hat e,

phenylb|sneop@ﬁpfphateph6§ﬁH§P§YlEH§ﬁyQ t PSRB2kGdr BRERYpRBEPRYL e,

gheml | E;s |3 ﬁy@rotggfnr Imﬁh.éfpﬂﬁyl d’i‘QﬁM@d&eﬂ st byl di pbasgbnahesphate, 30

2oty non! dhlelolyl hpnosphate. S ey JNLQURL paZhopigRRhete

bLS(ZI?L2¥LhFX¥hrT@mQﬂy|pmm@$mhabe ﬁnb@mqﬂprphgﬂylphPh@QﬁhaLe 2-

Pr?2¥esyl p%ospxgiggg¥?ﬁnﬁgﬁﬂﬁﬁﬁh éghggﬂg@%y ) enaqé% P??S%gﬁiﬁephosphate

di but yl phenyl tphosgihatldexy-1) phosphate, 2 -ethylhexyldiphenyl
phosphate, diphenyl hydrogen phosphate, and the like.

10 The preferred phosphates are those where each Q is
aryl. The most preferred phosphate is triphenyl
phosphate. It is also preferred to use triphenyl
phosphaté s combination with hexabromobenzene and,
optionally, antimony oxide.

15 Also suitable as flame-retardant additives for
this invention are compounds containing phosphorus-
nitrogen bonds, such as phosphonitrilic chloride,
phosphorus ester amides, phosphoric acid amides,
phosphonic acid amides or phosphinic acid amides.

20 These flame-retardant additives are commercially
available.

Tetrafluorocethylene polymers which are suitable
according to the invention have fluorine contents of
65-76% by weight, preferably 70-76% by weight.

25 Examples are polytetrafluoroethylene,
tetrafluoroethylene/hexafluoropropylene copolymers
anq_tetrafluoroethylene copolymers containing small

amounts of fluorine-free copolymerisable
ethylenically unsaturated monomers. Such polymers
30 are known from "Vinyl and Related Polymers", John

Wiley & Sons, Inc., New York, 1952, pages 484-494;
"Fluorpolymers", Wiley-interscience, New York, 1972;
"Encyclopedia of Polymer Science and Technology”
Interscience Publishers, New York, Volume 13, 1970,
35 pages 623-654; "Modern D‘astlcs Encyclopedla , 1970~



chl or oet hyl di phenyl phosphate, p-tolyl bis(2,5,5 - trimethyl hexyl)

phosphat e, 2- et hyl hexyl di phenyl phosphate, diphenyl hydrogen phosphat e,
and the like. 10 The preferred phosphates are those where each Qis aryl.
The nost preferred phosphate is triphenyl phosphate. It is also preferred
to use triphenyl phosphate 'is conbination with hexabronobenzene and,
optionally, antinony oxide. 15 Al so suitable as fl ane-retardant
additives for this invention are conpo@ads containing phosphorus- nitrogen
bonds, such as phosphonitrilic chloride, phosphorus ester am des,
phosphoric act®’ami detumphé3phbai clachd @mtdb@rot9b&d&©®rNWCbeld anides.

20 nese Thaav.ralay danky adghilyes s e ORI chally axgudap
e nvent i on

Tetrafl uoroeth Iene éners are sui t abl'e accor
have fluorineP 6ﬁ§éﬁ§s ECKSl?B@@b? wei §B¥3- b?éﬁera@¢9ober76@8b§ wei ght. 25

Exanpl es a‘l’l@lumep@zyt ats af hgorpet Myt L8R-1111, 1Inc. New York,
tetrafluogoeth Iene/ g{luongp ﬁyleae copol mers and
tetraf | uoPoet R§FERe 2 8Pfi Ng Ssnaldt -aniRfit s 67 Hr487.

fluorine-free3, 7zcopmnymﬁnisabBeaembylenuamblytuﬂﬁ@fhﬁ@f@dtﬂpn@ﬂ@rs Such

| 30 "M d R I d Pal ! John W | &
o Y72, 20 GRS A L R ELBE SO a0

VWIey-InterscleneE fbbm/Ybrk 1972; "Encycl opedi a of Polynmer Science and

Technol " Int , 1 35
Lo 00, LT FREBREBSEEIS e R0 o A 391010000155

of from 3 to 12 percent by weight based on the total
weight of the composition, more preferably from 5 to
10 percent by weight therecf, and most preferably
from 6 to 9 percent by weight thereof.
The tetraflourcethylene polymer is preferably
15 present at a level of from 0.05 to 2 percent by
weight based on the total weight of the composition,
more preferably from 0.1 to 0.5 percent by weight
thereof and most preferably from 0.2 to 0.4 percent
by weight thereof.
20 Examples
Aging test is performed in temperature and
humidity controlled oven for "wet Aging" or in air
circulated oven for dry aging. Samples were exposed .
to pre-decided conditions for various period of time
25 and the physical properties were measured with and
without aging. The aging conditions are in the rages
deesribed as follows:

Temperature: 40C - 90C
Relative humidity: Dry air, 30% - 100%
30 The physical properties are summarized in Table

1 and Table 2. All of the three samples retain good
Izcd impact after heat and humidity aging. However,
it is also observed in Table 1 that the melt
viscosity for example 1 is lower than that for
35 _compafatiVe.examples A and B .with the same rubber



22 1971, Volune 47, No. 10 A, Cctober 1970 MG awHi |Il, Inc., New York,
pages 134, 138 and 774; "Mdern Plastics Encycl opedi a", 1975-1976,
Cct ober 1975, Volune 52, No. 10 A, MG awHill, Inc., New York, 5 pages 27,
28 and 472 and U. S. Pat. Nos. 3,671,487, 3,723,373 and 3,838, 092. The
tetrafl uoroet hyl ene polyners of the present invention are in powder or
| atex form The phosphate is preferably present at a |l evel 10 of from3
to 12 percent by wei ght based on the ta@t3al weight of the conposition, nore
preferably fromb5 to 10 percent by weight thereof, and nost preferably from
6 to 9 percentcantandi ghtln Habtdsf 2 Tiexam@les |20 @ndeth PLeRd 3yollpwer i s
preferably 15 visQ'{oesSiedV A gl Ao frn etk AP aheaid1 dYc el ght

al wei'g

based on the tot ht of the conposition, nore Ereferablé fromO0.1 to

0.5 percent by wei JHte tHorEbFaGRPSRE BXaRRLIES| H f Pomle. 5/t ¢ G per cent
by ¥\Ei ghg t hereefontZined O.dS rv;vt _%d_phosphite (I igeryy el?%gi rmgltim_t is _
performed i n tenperatur n m al contr oven L ng" or in
air circulfated ?ﬁgd‘?"@e%ﬁfﬁ%. (S PrR% %?gsjeiﬂgsgd?lsow\grerg- érgéci ded
condi ti ons fora Valbmitsamper (@dyadlubereP 25  and the physical properties were
measured with and wi thout aging. The aging conditions are in the rages
descri bed as follows: Tenperature: 40C - 90C Relative humdity: Dry air,

30% - 100% 30 The physical properties are sunmarized in Table 1 and
Table 2. Al of the three sanples retain good



| zod i npact after heat and hum dity aging. However, it is also observed in
Table 1 that the nel't viscosity for exanple 1 is lower than that for 35
conparative exanples A and B with the same rubber 23 content. In Table
2, exanples 2 and 3 display |lower viscosity as conpared to the conparative
exanple C. The fornulations of Exanples A, B, 1, C, 2 and 3 contained 0.5
wt % phosphite (lrgafos 168), 0.1 w 5 % hi ndered phenolic (lrganox 1076)

and 0.15 wt % of a lubricant (d ycol ubé4p). 24 TABLE 1 Exanpl es
A B 1 PC1 72.58 72.58 72.58
| nw PC2 7.97 7BBLE 1 7 97 | nw SAN 2
2.5 4. Etamples 5.19 ABS1 A B 8 ABS2
2'71 ABSPA3 8PC1 8 PTFE 72.58 72.580_25'%£.§BP 0.2 0.2
Rubber Cont enllmw%pPC2 4 7497 7.47Kayenegs9vi scosity (500 F)
ggggs 24&Tw SAN 3670 3780 ¢ 3§§§91000/55_19 2755

ABS1 8

ABS2 5.71

ABSPA3 5.31

RDP 8 8 8

PTFE 0.2 0.2 0.2

Rubber Content (%) 4 4 4

Kayeness Viscosity (500 F)

500/s 3670 3780 3387

1000/s ‘ 2755 2788 2491

1500/s 2091 2118 1867

Izod - Heat/Aging

Control 13.2 14 13.8

4 Days 12.1 13.3 12.4

7 Days 11.8 13.1 12.4

11 Days 11.9 12 12.1

21 Days 9.5 11 11.2

28 Days 8.9 11 10.8



1500/ s 2091 2118 1867 1zod - Heat/Aging Contro

13.2 14 13.8 4 Days 12.1 13.3
12.4 7 Days 11. 8 13.1 12.4 11 Days
11.9 o 12 12.1 21 Days 9.9 11
11.2 28 Days 8.9 11 10. 8 25 TABLE 2 C
2 3 PC3 80. 55 80. 55 80. 55 ABS1
0 0 0 ABS2 25 8.6 0 0
ABSPA- 3 0 8 0 ABSPA- 4 0
0 8.1 SAN1 TABLE 2 2.5 2.4 RDP
8 8 8 PTFE C 0.2 3 0.2 0.2
Rubber Cont ent g@@ 6. 00 6. 00 6. 00 Kayeness V'SCOSIty (500 F)
500/ s 3379 3289-55 38935%2000/ s89- 2667
2570 245854500/ s o0 2132 o 2021 0 1950 | zod
(ft-1b/in) gi ng Conditions: §3¢C/ 100%RH_.Cont r ol 11.5
11. 8 115%5$ Days B gﬁl 1 9 10,1 © 10. 8 14 Days
10. 8 10ABSPA-3 0.9 21 Dayso0 8 10.4 0 10. 2 10

ABSPA-4 0 0 8.

SAN1 1.9 2.5 2.4

RDP 8 8 8

PTFE 0.2 0.2 0.

Rubber Content (%) 6.00 6.00 6.00

Kayeness Viscosity {500 F)

500/s 3379 3212 3113

1000/s 2667 2570 2459

1500/s 2132 2021 1950

Izod (ft-1lb/in) Aging Conditions: 63C/100%RH

Control 11.5 11.8 11.5

7 Days 11.1 10.1 10.8

14 Days 10.8 10.5 0.9

21 Days 10.4 10.2 10

28 Days 9.8 9.6 9.1

PCl is a moderate molecular weight bisphenocl A
polycarbonate having a weight average molecular
‘weight of about 31,000.

lmw PC2 is a low molecular weight bisphenocl A

5 polycarbonate having a weight average molecular
weight of about 20,000.

PC3 is a moderate molecular weight bisphenol A
polycarbonate having a weight average molecular
weight of about 26,000.

10 PTFE is a tetrafluoroethylene polymer.

SAN 1 is a moderate molecular weilght styrene

acrylonitrile copolymer_ having a weight average

molecular weight of apout 100,000.



.28 Days 9.8 9.6 9.1 PC1 is a noderate nol ecul ar
wei ght bi sphenol A pol ycarbonate having a weight average nolecular

wei ght of about 31,000. Inmw PC2 is a | ow nol ecul ar wei ght bi sphenol A 5

pol ycarbonate having a weight average nolecular weight of about

20, 000. PC3 is a noderate nol ecul ar wei ght bi sphenol A pol ycarbonate

having a weight average nolecular weight of about 26,000. 10 PTFE
is a tetrafluoroethyl ene polyner. SAN 26i s a noderate nol ecul ar wei ght
styrene acrylonitrile copolynmer having a weight average nol ecul ar

wei ght of about 10GMGOCSAN 2269 ndv $AN Mqleculagy wWelekbl aLYRenght styrene-

acryloni tril e zcQRAloHTRIY 1haVI RG R MR rRMAMRDe OLRGYNRT WokdRyeOf about
60, 000. ABS1 is an acrylonitrile-butadi ene-styrene graft 5 copol yrer

havi ng 50% by Mrdiegivl ary piseyghsui iyt @S@q(é an

acrylonitril e-but agipgnei st ¥ eia il it oo puedd e N v ond y ragicght  rubber

Pavi ng. 755 by SREGNSr R A L % 0L ST C O TS B i 0. ABSPA. 4
is an acrylonitril &Ba2 adi &necxtyireemic: wirlad tbwiogail emeer s thena ey g74%cby wei ght
rubber SUbStr%%%dﬁyH€¥rHéU&ﬁ%‘%H@”EQCLeight rubber substrate.
ABSPA-3 is an acrylonitrile-butadiene-styrene
graft copolymer having 75% by weight rubber substrate
10 containing a polyacid.
ABSPA-4 1is an acrylonitrile-butadiene-styrene
graft copolymer having 74% by weight rubber substrate
containing a polyacid.



27 dains 1.

A thernopl astic conposition conprising:

(a) an aromatic

pol ycarbonate resin present at a level of from®60 to 90 wei ght percent
based on the total werght of +the 5 conposition; (b) a
vinyl aromatic-unsaturated nitrile rigid resin present at a level of from?2

to 15 percent by wei ght based on the total
(c) a graft copolyner present at a |evel
based on the total weight of the conposVti
conprising (i) a rubber substrate\M
less than O[err]C present at a | evel &

wei ght of the conposition; 10

of from2 to 10 percent by wei ght
on, said graft copol yner

th a Tg of 15

om 40 to 90 wei ght percent based

on the tota
to said 20

greater than 200C 68inga&ePF9@8tFFoRPiyEBHBBBﬁHesEFE

wei ghi Qhem@pqaefc&cc@@mbb@&uoﬁl cbmprisidgsuperstrate grafted

consi sting of vinyl

nitriles,
a polyacid
5

10

15

20

25

30

al kyl
sel ected

(b)

(c)

trate,

anormduels, of insatl LBAted 2% weight percent

sai d sugerstrate with a Tg

PeBTEFBRFt RE group

paskd KA aeid atescand madgkes Uerepfy and (i)

comp051tlon.
a vinyl aromatic-unsaturated nitrile rigid
resin present at a level of from 2 to 15
percent by weight based on the total weight
of the composition;

a graft copolymer present at a level of
from 2 to 10 percent by weight based on the
total weight of the composition, said graft
copolymer comprising

(i) a rubber substrate with a Tg of
less than 0°C present at a level
of from 40 to 90 weight percent
based on the total weight of the
graft copolymer;

(ii) a superstrate grafted to said
substrate,

a Tg greater than 20°C being

said superstrate with

derived from a compound selected
from the group consisting of
aromatics, unsaturated
alkyl (alkyl)

acrylates and mixtures thereof;

vinyl
nitriles,

and
from the
to Cim

(iii) a polyacid selected
group consisting of Cy
polyac;dsf

a phosphate flame rétardant present at a

level of from 3 to 12 percent by weight

based the total of the

compositicn,

on weight

and

0 g



group consisting of CJerr] to (JQerr] 30 pol yaci ds;
(d) a phosphate flanme retardant present at a |level of from3 to 12 percent
by wei ght based on the total weight of the conposition, and 28 35
(e) a tetrafluoroethylene polyner present at a level of from0.05 to 2
percent by weight based on the total weight of the conposition. 2.

The conposition of daim1l wherein said aromati c pol ycarbonate resin S
a bi sphenol A pol ycarbonate resin, 5gaid vinyl aromatic- unsaturated
nitrile rigid resinis a styrene- 5 acrylonitrile copol yrer, and
said gnaft copol yggr Ias c@&r%qrmlo%ettwl%n@tp@dw@er phisene gepgl ymer. 3.
The conposition of aim erein sai hos hite |s an aromatic
phosphate. 4. The con&&¥Q%(ﬂf(ﬁrQ§eﬁrﬁ§.EﬁeEePﬁ S&RE B¥owaieat

pol ycarbonate resin is pageent ah a twel toitaflr orwdbghe 8ofper gpat by

wei ght based on the total meéﬁé} of the conposition. 5. The conposition
of G aim2 wherein saidS ronnitriIe copol yner has a wei ght

aver age nol ecual.ar wabghbmpbsbeuweenflolﬂﬂﬂ hrvhedk i00Gaif arofheiconposition

of Claimb5 whereinﬁ%@fééysécgg% acgégfgntriée cgpolgggbhgﬁogresgnt at a

| evel of
polycarbonate resin, said vwvinyl aromatic-

unsaturated nitrile rigid resin is a styrene-

5 acrylonitrile copolymer, and said graft
copolymer is an acrylonitrile-butadiene-styrene
copolymer.

3. The <composition o©of Claim 2 wherein said
phosphite is an aromatic phosphate.

4. The composition of Claim 1 wherein said aromatic
polycarbonate resin is present at a level of
from 75 to 85 percent by weight based on the
total weight of the composition.

5. The composition of Claim 2 wherein said styrene-
acrylonitrile copolymer has a weight average
molecular weight of between 10,000 and 60,000.

6. The composition of Claim 5 wherein said styrene-
acrylonitrile copolymer is present at a level of
between 3 and 8 percent by weight based on the
total weight of the composition.

7. The composition of Claim 1 wherein said
phosphate is present at a level of from 5 to 10
percent by weight based on the total weight of
the composition.

8. The composition of Claim 7 wherein said
phosphate is a resorcinol diphosphoric acid
tetraphenyl ester.

9. " The composition of Claim 1 wherein said
tetrafluoroethylene polymer is present at a
level of. from 0.1 to 0.5 percent by weight based
on the. total ‘welght of the resin.

Ay



between 3 and 8 percent by wei ght based on the total weight of the

eonposition. 7. The conposition of Caim 1 wherein said phosphate
is present at a level of fromb5 to 10 percent by wei ght based on the total
wei ght of the conposition. 8. The conposition of Caim 7 wherein

sai d phosphate is a resorcinol diphosphoric acid tetraphenyl ester. 9.
The conposition of CdCaim 1 wherein said tetrafluoroethylene pol yner
is present at a level of fromO0.1 to 02% percent by wei ght based on the
total weight of the resin.. 29 10. A thernoplastic resin conposition
conprising (a)lo.a hi spbeneblAspatyeassbanabrptestiiohagbngraswagght average

nmol ecul ar wei ght of _between 30, 00 nd 80, 000 present at | evel of 5

from60 to 8ogpercéﬁ? b? &éﬁﬁﬁ?nﬁ sgdp%ﬁy?ﬁﬁb?ﬁ?g? ﬁ%fbﬁtﬁ%Yl?%ea

conposition, (b) a bispkégbk Avpohyeambdeatdbapowghghtpobskatwdeavi ng a

wei ght average nol ecul agovv@ioghtarg{ pst q@@nggeggg ang- 29, GQQ,resgnt at a
and’ per b

| evel 10 of "bét ween cent by wel ght based on the
total wei §ht of the conmfosm i66n,tq c§0 mersenteRy- a@ighdnikased orjgid

copol ymer having a nunbgpecaygkadewB@LBeubar wei gbhpekikebyeen . 10, 000 and
50, 000 present at a 15 ) | evel of between 2 and 15 percent by
wei ght (b) a bisphenocl A polycarbonate polymer present

having a weight average molecular weight of
between 2,000 and 20,000 present at a level

10 of between 2 and 15 percent by weight based
on the total weight of the composition,

(c) a styrene-acrylonitrile rigid copolymer
having a number average molecular weight of
between 10,000 and 50,000 present at a

15 level of between 2 and 15 percent by weight
based on the total of the composition,

(d) a graft copolymer present at a level of
from 2 to 10 percent by weight based on the
total weight of the composition, said graft

20 copolymer comprising
(1) a rubber substrate with a Tg of
less than 0°C present at a level
of from 40 to 90 weight percent
based on the total weight of the
25 graft copolymer;
(ii) a superstrate grafted to said
substrate, sald superstrate with
a Tg greater than 20°C being
derived from a compound selected

30 from the group consisting of
vinyl aromatics, unsaturated
nitriles, alkyl (alkyl)

acrylates and mixtures thereof;

and
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hased on the total of the conposition, (d) a graft copolymer present at a
|l evel of from2 to 10 percent by wei ght based on the total weight of the
conposition, said graft 20 copol ymer conprising (i) a
rubber substrate with a Tg of |less than OC present at a level of from40 to
90 wei ght percent based on the total weight of the 25

graft copolyner; (ii) a superstrate grafted to said substrate, said
superstrate with a Tg greater than 20080bei ng derived froma conpound
sel ected 30 from the group consistin of vinyl

aromati c85  unsaturatedidifrilesd POlyRR}A SEleeéﬁﬁylfraﬁrygﬁ?es and

m xtures thereof; and 30 35 group conkibting of pQ yesi &, sel ected
from the group conS|st|ng of CJerr] to (Jerr] polyacids; (e) an ®aromati c
phosphate present at a |evel of fPEHWACEESE2 percent by wei ght based on the

40 . ] ltOt ab)\/\fiaahhr@ﬁxatm@ §1@6§9§?téoﬂ|§1refélgt(éﬁ Oaalevel of )
t et raf | uor oet hyl ene po resent at a level of. from percent by
wei ght based on the 6951 g%tPGEﬁenYrR¥ W1 Bated oh ke

40 total welght of the composition, and

(£) a tetrafluoroethylene polymer present at a
level of from 0.05 to 2 percent by weight
based on the total weight of the

compesition.
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conposi tion.

31

FLAME RETARDANT THERMOPLASTIC COMPOSITION CONTAINING
AROMATIC POLYCARBONATE RESINS AND A RUBBER MODIFIED
GRAFT COPOLYMER

Abstract of the Disclosure

A thermoplastic composition is provided
exhibiting reduced viscosity and desirable
heat/humidity aging properties. The composition

5 includes (a) an aromatic polycarbonate resin, (b) a
vinyl aromatic-vinyl cyanide rigid resin, (c) a graft
copolymer having (i) a rubber substrate, (ii) a
superstrate grafted to the substrate and (iii) a Cy
to C,g Polyacid, (d) a phosphate flame retardant, and

10 {e) a tetrafluoroethylene polymer. The composition
is useful for making molded articles such as business

machine housings.
341062



