-INPAGT‘NDDIFIED VI NYL CHLORI DE RESI N COVMPCSI TI ON, AND GRAFT CCPCLYNER

COMROSI TI ONS BACKGROUND OF THE | NVENTI ON Fiel d of the Invention The present
‘invention relates to vinyl chloride resin conpositions and i npact

nmodi fiers, and nore particularly relates to inpact nodified vinyl
resin conpositions and graft copol yner 5 conpositions.

Rel ated Art Pol yvinyl chloride resins andlrigid vinyl aromatic-vinyl
cyani de resins are generally relatively brittle, and consequently are
typically 10 inpact nodified with graft copol ymers such as

acrylonitrile-styrene-but adiMERCT MORIFIED COPNYELNEHRORABE) conprising a
but adi ene rubber substrate and r cErhleost ne superstrate.
Tradi tional surfactants based o}?lé%ﬁ ébﬁ?%%;;f@grdﬁs(ﬁﬁ

processes for making the ABSRAST CQROLYMBRfGQMBOSIBLANE| i ze fromt he
surface of ABS resin or blends thereof either in the nolten state and/or

I hear

hi gh tenperature end-use environnents such-as is experienced in the

interior of an autonobile during 200 the sumer nonths. - Individuals
pur chasi ng a new aut onobi | e -have typically experienced the deposit of

organic material on the interior of a after 6 nonths to a year.
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BACKGROUND OF THE INVENTION
Field of ghq'Invengion

The present invention relates to vinyl chloride

resin compositions and impact modifiers, and mpre'

particularly relates to impact modified vinyl
chloride resin compositions and graft copolymer
compositions. '
Descr ion of the Related Ar

Polxvinyl chloride resins and rigid wvinyl
aromatic-vinyl cyanide resins are generally
relatively brittle, and consequently are typically
impact modified with graft copolymers such as
acrylonitrile-styrene-butadiene graft copolymers
(ABS) comprising-a butadiéne rubber substrate and an

acrylonitrile-styrene . superstrate. Traditional

surfactants based on linear fatty acids, used in

‘emulsion processes for making the ABS resin tend to
- fog or volatilize from the surface of ABS resin or

blends thereof either in the molten state and/or in
high temperature end-use environments such as is
experienced in the interior of an automobile during
the summer months. Individuals purchasing a new
automobile have typicélly experienced the dqpos%gwof
organic material on the interior of a wiREshiELy

after 6 months to a year.
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2 Accordingly, there is a need and desire for inpact nodified resin
conposi tions which exhibit reduced |evels of fogging. Summary of the
I‘hvention 5 An inpact nodified resin conposition is provided
conprising (a) an inpact nodifier containing a residual anmount of a [err]
to [err] polyacid surfactant. The conpositions exhibit reduced |evels of
foggi ng, and are useful for making aut onot ve dash conponents. 10 The
i mpact nodified conposition,further _contains a viq¥ chIor&de,resi and/ or
d

a vinyl -aromatic- unsAQTORERHY i FBSFEsitE BetR® cFEPtFen t he

| nvention A thdmpadtasmodifiednpeestinoncompssipions dadhildh esyiyiitsi ng
(a) a vinyl chlarg resln or Vi mati c-vinyl cyanide resin present
at a level of frg%dj% Q)égy%;ﬁwgﬁaéaggﬁﬁgbht based on the total weight of
the thernopl astic conposition, Supmany «ofcthe \Ingvenhi®dm to 92 percent by

weight thereqf, 20 and sgpai.opBheEslly - 060 Hndds B0 1L Brgbl di oMt
thereof, and (b) an inpact nodifier conposition esent at a“level of from
5 to 80 percent BPMRGIFNDasE) ol hdmRAGH \W&élﬁiﬁ PR LS| @t c

conposi tion, nor gy Akitodd©®BE B0 P t_%erdagnﬁoﬁyra@&d SWRirddraniter eof
and nost preferably 10 to 20 percent by wei ght 't liereof. Optionally, the

t her nopl astic rediti® GHRRATHY cORRIPHE ngedueedi hpvedn ofi Foggdsich nay
further an anountand ar@) udeffQl- 6o2fhakOfg dutditst e \dadiolowiondnts .l evel
g;a];r{)logl forloexa%ee,iggact Smggi%geaercco?nrgos%.ytiméeﬂ gPﬁrgﬁ]grfggn gg.}'xrs]era
vinyl chloride resin and/or a vinyl aromatic-
unsaturated nitrile resin.
Detailed Description of the Invention
A thermoplastic composition is provided

15 comprising (a) a wvinyl chloride resin or vinyl
aromatic-vinyl cyanide resin present at a level of
from 20 to 95 percent by weight based on the total
weight of the thermoplastic composition, more
preferably from 60 to 92 percent by weight thereof,

20 and most preferably from 80 to 90 percent by weight
thereof, and (b) an impact modifier composition
present at a level of from 5 to 80 percent by weight
based on the total weight of the thermoplastic
composition, more preferably from 8 to 40 percent by

25 .weight thereof, and most preferably 10 to 20 percent
?hy weight thereof. Optionally, the thermoplastic
reSin compositions containing the wvinyl chloride
resin may further an amount of (¢) a non-graft non-
rubber vinyl polymer at a level of from, for example,

30 5 to 40 percent by weight'and for further example
from 10 to 20 percent by weight based on the total
weight of the thermoplastic composition.

. v%nyl.chl?ride resié emgiéﬁggwange present
invention is vinyl chlorldeégﬁ OpPjlymers,. such as

CEWED 'EE;
e 1

aKs & paitils
TW NmGAPORE .' ~




from, 10 to 20 percent by wei ght based on the total weight of the

t hermopl astic conposition. Vinyl chloride resin enployed in the present
i‘nvention is vinyl chloride [err], such as 3 polyvinyl chloride, and
copol yners prepared by, copolynerizing nore than 50 percent by wei ght of
vinyl chloride and at | east one nDnooIefin' nmononer, such as vinyl
acetate, vinyl stearate, acrylic ester, thacryllc ester, styrene

acrylonitrile, ra nd a tic-vi

Cyani do. resi n coRSHYSARYAr oD p%%en%g%ﬂ%@%%t bRRPREER,

mononmer based oncopelymexlizigigghmové tthan/i h)l Hexcentr obyt iweighty| O(fyanl de
resin, nore pref y 8 | r nost

pr ef er abl y from s,r %' éisg]ﬁ'ggn%lﬁg o pféﬁ%p %%Yg‘g?xoggk\#i%%ceglggﬁﬁgg .
(unsaturated ni tlsurét) aﬁnﬂéﬂ’él @%ewta%ernlrbxl SYeardteof acrr&rhlmets@e«ro

percent by wei ghhetﬁarc&yﬁc e%rt@fzer%Qlyyeh@o%%Qyuan%r&q@eafcnwewa' ght and
nmost preferably from perc§§: by wei ght. The rubber graft copol ymer

useful in the i mF&&PY k&-on (graft copol ymer conposition)
conprises (i) the rUblV@.hy&Ubai'bfahtn.caﬂﬂnw.' Jeyanide d rékin PebmpRiises

DTSt A e Dor a0 BhY oo e AR BRI P LN [ ee
nodi fi er conposi momomelr abbsedl of fthen t@tﬂd weight of the vinyl
10 aromatic-vinyl cyanide resin, more preferably from 65
to 80 percent by weight thereof, and most preferably
from 72 to 75 percent by weight thereof; a vinyl
cyanide (unsaturated nitrile) monomer is present at
a level of from 10 to 40 percent by weight, more
15 preferably from 20 to 35 percent by weight and most
preferably from 25 to 28 percent by weight.

The rubber graft copolymer useful in the impact
modifier composition (graft copolymer composition)
comprises (i) the rubber substrate, and (ii) a rigid

20 polymeric superstrate portion grafted to the rubber
substrate, and optionally a free rigid component.
The rubber substrate is preferably present in the
impact modifier composition at a level of from 10 to
90 percent by weight based on the total weight of the
25 graft -copolymer, more preferably from 40 to- 85
_bgfcent by weight thereof, and more preferably 50 to
Séfperéent by weight thereof and most preferably from
65 to 85 percent by weight thereof; and the rigid
superstrate (and optional free rigid in combination)
30 is preferably present at a level of from 10 to 90
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




90 percent by weight based on the total weight of the 25 graft

copolyner, nore preferably from40 to 85 percent by weight thereof, and
nore preferably 50 to 85 percent by weight thereof and nost preferably from
65 to 85 percent by weight thereof; and the rigid superstrate (and opti onal
free rigid in conbination) 30 Is preferably present at a level of from 10
to 90 percent by weight based on the total 4weight of the graft copol yner,
preferably from 15 to 60 percent by wei ght thereo nore preferably from 15

to 50 percent by BRYERRTt %r@619h5n8h5659fpreﬂ%F%iﬁSﬁe g PABLi@N 35 4
LSy et on? has o ansan e kot fo oty o welgBt maa 48 Sl ghou
rubber substrate ?%t%;fuﬁﬁéghﬁav?ﬁg gg?g G@Wﬂﬁ§%ﬁlﬂﬂﬂti(ﬂFQ? TWRRRF at ur e)
of less than O ersibstravel £s af rubbber havdng e Td o(gldss stibais bt fon
neryloni trile et RaREERERFe) PR LIEE EREn 826 ar iyl acryl ate whi ch
contain at |east 50% 1Examplesfefabubbexy podamerscTor the wwibgtyate
conj ugat ed dienesinéfﬁa+§op%%?gag%egdd#i] egpeggggiyﬁéggi%fwgﬂﬁgéhé.e.
et hyl ene propyl ene copol yner or ethylene ~propylene Tnon-conjugated
diene (EPDM; siWithnstyremersacsylpairride.[ methagryypnisrilet or1s,
honopol ymers or €9P@,y@Neyiv bl rladd eRRicRN Ot aiy " /e 1808tacsyg i C
pol ymer  may f%so ESPé?éPagfytqat least 65% by weight) c¢onjugated
dienes, polyisoprene or mixtures thereof:; olefin
rubbers i.e. ethylene propylene copolymer (EPR) or
ethylene propylene - non-conjugated diene (EPDM);
silicone rubbers; or €, or C, alkyl acrylate -
15 homopolymers 'or éopolymers with butadiene and/or
styrene. The acrylic polymer may also contain up to
5% of one or more polyfunctional crosslinking agents
such as alkylenediol di (meth)acrylates, alkylenetriol
tri(meth)acrylates, polyester di(meth)acrylates,
20 divinylbenzene, trivinylbenzene, butadiene, isoprene
and optionally graftable monomers such as, triallyl
cyanurate, triallyl isocyanurate, allyl
(meth)acrylate, diallyl maleate, diallyl fumarate,
diallyl adipate, triallyl esters of citric acid or
25 mixturés of these agents.
5~ The diene rubbers may preferably be
polybutadiene, polyisoprene and copolymers of
butadiene with up to 35% by weight of comonomers such
as styrene, acrylonitrile, methylmethacrylate or C,-
30 Cs-alkylacrylate which are produced by aqueous- radical
emulsion polymerisation and may optionally be cross-
linked with di or trivinyl or allyl monomers or

g

mixtures of such monomers o;-’é*ﬁ oit #ﬁ%&.




5% of. one or nore pol yfunctional crosslinking agents such as al kyl enedi ol
dl(neth)acrylates al kyl enetriol tri(nmeth)acryl ates, pol yest er
dl(neth)acrylates 20 di vi nyl benzene, trivinyl benzene, butadiene,
irsoprene and optionally graftabl e nononers such as, trjallyl cyanurate,
triallyl | socyanur at e, allyl (meth)acrylate, diallyl nmaleate, diallyl
fumarate, diallyl adipate, triallyl esters5of citric acid or 25 m Xt ures
of these agents. The di ene rubbers may preferably be

pol ybut adi ene, pol yi Bugpr gudbersndnay ope yaross- binhedadimletmulaw to

. 35% by wei ght of GRMMWErS 8H yre
nmet hyl net hacryl ate or [er 8819?8?%] acrytll'f{hlé | cﬁ are %r Sﬂuced by

aqueous radi cal eHRifgLagRr %rer i £At Qﬁr&hﬁuﬂ@)t omzrﬁnaallwhcmlmse | i nked
with di or trivipdeidnslly!if088mEk ug8es +Qf a,mgfz_ﬁ 5
The rubbers y lr;ueﬂcro%s Iglylnll'(ed arﬁgﬁlg%gﬁe{r'}g glaor}%'*ctb :%{

subst anti al | qtomonqners ) %’%Ecr $fat §tyrpﬁle.parrqqtémlaq‘ethacrylate,

[err]-al kyl acryl &snenamn@nabiuylnma‘éamt l&tﬁié’ﬁ&”ﬁC&?léﬁ%t‘ﬂl‘ée'ﬂ}% of 5
conmononers such as Sj;%‘a;ﬁ(y met h th cr&?a : bu adi ene vi nyl nethyl
ether or acryl oni9®% opPi r% BgmRoltupctional
pol yfuncti onal crcnsdsmmg:mmer.e &g dldmvndwmm‘éne,glgd%cl-
bi s-acryl ates, 1& ﬁgtho acid,10 triallylester,
citric acid trial yﬁges% %e’yl eshflpék des, phosphoric Clé
10 triallylester citric acid triallylester, allylesters
of acrylic acid or methacrylic acid,
triallylcyanurate, triallylisocyanurate. Also
suitable are mixtures of diene- and alkylacrylate
rubbers and rubbers which have a so-called
15 core/sheath structure, e.g. a core of diene rubber
and a sheath of acrylate or vice versa.

Specific conjugated diene monomers normally
utilized in preparing the rubber substrate of the
graft polymer are generically described by the

20 following formula:

x4 _H
N
- c= c
H ::- - /

x’

e
N

wherein each X!, X?, X} X* and X’ is individually
selected from the group consisting of hydrogen, alkyl
groups containing from one to five carbon atoms,
chlorine or bromine. Examples of dienes that may be
25 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



of  acrylic acid or met hacrylic acid, triallylcyanurate,
triallylisocyanurate. Al so suitable are m xtures of diene- and

al kyl acryl ate rubbers and rubbers which have a so-called 15

core/ sheath structure, e.g. a core of diene rubber and a sheath of acrylate
or vice versa. Specific conjugated diene nononers normally utilized in
preparing the rubber substrate of the graf® polyner are generically

descri bed by the 20 following formula: [err] [err] wherein each [err] is
i ndi vi dual | y sel esdgtitered hdufiastienemsissicingasf dichlopebutadiener oups

Gontaining rom ObRokenk s €4 PORIBEERBOERIIENRT ofi B CnXguE o5 Of

di enes that may be 25 used are butadiene, 1soprene, 1, 3- !

met hyl - 1, 3- pent adt@n&he2 13kgi nethPERteEF ef e ORI BPAFRA] ddengeritsidl ehe 1, 3-
and 2, 4- hexadi enesutgdiere. and brono 6 substituted butadi enes such as

di chl or obut adi ene, bropobut adi. ene dibrongbutadiene m xt ur.es thereof, and

the like. A preferred 29nj fSSd afi%nePPLYHes  pu3Rii efiENt4Oned,  i§e
substrate pol ynepreferablyenai ogedjugaitedpr dfienabl wol yomey ugRictl dasne

DO e o or o B aFe, ALYy FOBLRORe by o CRBRbIRL:  ith %
butadiene-styrene, butadiene-acrylonitrile, or the
like. The rubbery polymeric substrate portion must

10 exhibit a glass transition temperature (Tg) of less
than about 0°C. '

Mixtures of one or more rubbery polymers
previously described for preparing the graft
polymers, or mixtures of one or more graft polymers

15 disclosed herein may also be employed. Furthermore,
the rubber may comprise either a block or random
copolymer.

The rubber particle size used in this invention
as measured by simple light transmission methods or

20 capillary hydrodynamic chromatography (CHDF) may be
described as having an average particle size by
weight of: 0.05 to 1.2 microns, preferably 0.2 to
0.8 microns, for the emulsion based polymerized
rubber latices. The rubber substrate is preferably

25 .a particulate, crosslinked diene or alkyl acrylate
rubber, and preferably has a gel content greater than
50%.

Suitable superstrates include vinylidene
polymers including homopolymers and copolymers.

30 Monovinylidene aromatié monorers (vinyl aromatic
monomers) which may be employed in making of the -
superstrate include styrene, alpha-methyl styrene,
halostyrenes i.e. dibromostyrene, mono or di alkyl,
alkoxy or hydroxy substitute groups on the nuclear



1ike. The rubbery polyneric substrate portion nust 10 exhibit a gl ass
transition tenperature (Tg) of less than about O[err]. M xtures of one or
nmore rubbery polymers previously described for preparing the graft
pol ymers, or mxtures of one or nore graft polyners 15 di scl osed herein
may al so be enployed. Furthernore, the rubber may conprise either a bl ock
or random copol yner. The rubber particle gize used in this invention as
measured by sinple Iight transm ssion net hods or 20 capillary

hydr odynam ¢ chriofR o§faphie ( BV IRKL iRenf s aroRediss ReNPREY ard -Brer age
particle size bywuerghtteiuend, 05vifyixgieher, onputhnehsrabley 0.pada- 0.8
m crons, for the qfulsion based ol¥g§rizgq rubber Iatices.ﬁépe r ubber
substrate i s préPatEBIXP 98 oG P Pe ORI S YL NG OF i TEH IR ® R eRef «y|
acryl ate rubber ,Thend mondveirail iddresa romet ic o Meomdmap e atweri T hesd 5Qpe
Sui tabl e per | A LAyl dden SeLlncl udi ng
honmopol yner ?anﬁ%ﬁﬁ%ﬁ%’é%%%’dﬁbed %%%%I n ff%fxéﬁéaF%’ﬁg?#% nonomer s
(vinyl aromatic nononers) which may be enployed in naking of the
superstrate include styrene, alpha-ngthyl styrene, galostyrengs i.e.
di bronostyrene, nono or di al kyl, alkoxy or hydroxy, substitye groups on
t he nucl ear 7 ring of the nonovinylidene aromati nnnogé?ti.e.

R? c=_c

H

R3

wherein each R!, R?, R} R' and R® is individually
selected from the group consisting of hydrogen, alkyl
groups of 1 to 5 carbon atoms, cycloalkyl, aryl,
alkaryl, aralkyl, alkoxy, aryloxy. and halogens. R

10 is selected from the group consisting of hydrogen,
alkyl groups of 1 to 5 carbon atoms and halogens such
as bromine and chlorine. Examplés of substituted
vinylaromatic compounds include styrene, 4-
methylstyrene, 3,5-diethylstyrene, 4-n-propylstyrene,

15 a-methylstyrene, a-methyl vinyltoluene, a-
chlorostyrene, " a-bromostyrene, dichlorostyrene,'
dibromostyrene, tetrachlorostyrene, mixtures thereof
and the like. The preferred monovinylidene aromatic
monomers used are styrene and/or d-methylstyrene.

20 Monomers which may be used alone or in
combination with the monovinylidéne aromatic monomer
includes acrylonitrile, methacrylonitrile, C; to G
alkyl or aryl substituted acrylate, C, to Cg alkyl,



vi nyl. tol uene, vinylxylene, butylstyrene, para- hydroxystyrene or

nmet hoxystyrene or m xtures thereof. The nonovi nyli denearonati c nononers
utilized are 5 generically described by the following formula: [err]
ferr] wherein each [err] and [err] is individually selected fromthe group
consi sting of hydrogen, alkyl groups of 1 to 5 carbon atons, cycl oal kyl,
aryl, alkaryl, aralkyl, alkoxy, aryloxy, arfd hal ogens. R 10 Is selected

fromthe group consjstin o] al kyl groups of 1 to 5 carbon atons
and hal ogens such®88*bPEm q}?g%ﬁ%’d]t gBBFFl tute ﬁﬁﬁ)@ré'f ladifyst e XN Lic
.\?/’I gygarohrralt ic cwmuntsthacnlmclitdmcz.ds.t )iltala:@,n[ ic éc:LElEt ?&fﬁléﬁhﬁﬁé, N-

i et hyl styren y er et st rene
[err]-methyl § ?FPFﬁéﬁg éé%%f%fid%hl%FosT?%%ﬁ% aRL0e 1 - RS yr ene,
di chl or ost yr ene, dmhydmtdeyremeleimidachlNraikylenearmixtureShaImatyi and
the like. Thegpr Vi aro no yrene
and/ or a- nethylstéﬁséegtgggg ﬁ&ib%@ﬂﬁe, 'H¥$é14?1 é%#Fgggg%gtgéone
in conblnatlon\MHYﬂt%@Yné#&VﬂwWﬁQﬁhkﬁQﬁI#ﬁﬁ¢% ﬁﬁn@#@ﬁﬂﬂﬁﬁtﬂhﬁxeof

acrylonitrile, ”Bfﬁ@q,{ryéé]ﬂiltédécﬁ ni[t%.rﬂe t(QcEr?rlth.%lrli‘i'e 8k é’&ﬂé%?ﬁpéédt ut ed

acrylate, [err] to # %£ z@ aryl _qr haloaryl substitute
met hacryl ate, acr3FF¥leRigxi hﬁEr?FFé’l&El @Ciq KHALS AT, deI¢TikeA de, N

- substituted acryl gehéeieal et bpcené apbUtowingeternangdri de, mal ei m de,
N-al kyl, aryl or hal oaryl
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N
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10 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
wherein the alkoxy group of the carbalkoxy contains
from one or about twelve carbon atoms. Examples of

15 such monomers include acrylonitrile,

' ethacrylonitrile, methacrylonitrile, a-
chloroacrylonitrile, a-bromoacrylonitrile, methyl
acrylate, methyl methacrylate, ethyl acrylate, butyl
acrylate, propylacrylate, isopropyl acrylate and

20 mixtures thereof. The preferred unsaturate nitrile
monomer is acrylonitrile and the preferred acrylic
acid esters are ethyl acrylate and methyl
methacrylate. It is also preferred that the acrylic
acid esters, when included, are employed in

25 combination with styrene or acrylonitrile.

The number average molecular weight of the
grafted rigid superstrate of the monovinylidene



5 substituted nmaleimde, glycidyl (nmeth)acrylates, hydroxy al kyl
(meth)acrylates or m xtures thereof. The unsaturated nitrile (acrylonitrile
or substituted acrylonitrile) or acrylic acid esters are descri bed
denerically by the following fornula: [err] 10 wherein [err] may be
sel.ected fromthe same group set out for R%as previously defined and Y is
sel ected fromthe group consisting of cyano and carbal koxy groups wherein

t he al koxy group t C o] C ains.fromone, or about twelve carbon
atons. Exanpl es &(}T ofgﬁcsﬁ%%glk %m%%:sgnedi fO Jife in | BRRERI 1,
.ethacrylonitrilel0,000etBacry3®n0@0il e, The arathbonnacmﬂn@ﬂﬂmynyaeneI
[err]-Dbromacryl g¥Hddadi dﬁﬂﬂ%/ r t h te,.et

acryl ate, butyl %rcyrotf/néadtl%, %ropy éac%l%ﬂtl%, S?E%@oéé?@%&?ﬁ%&i&&%

m xtures thereof MONPREIpr BR¥r rr@ﬁqmsérgmat_bowfl r ite M abreprieferably
acrylonitril g angsi/he Reckoyand agddd ¢ Lokl Qnond?r?é:?{é) n ?ﬁé:ﬁ.%%x%é_llgcryl -

acryl ate and nethyl nethacrylate. It 1s also preferre

aci d esters, whefSRtACEd, t8r @ WP HyeRE PL25bOtRoRE e ofimsthandyr ene

or acrylonitriIeséBahdnuﬁuﬁqmgggﬁuﬁarm&@ggfgédmebgggtpfshg@rgQQEE@g rigid
superstrate of the ovi nyl i romatic -resin i s designed_to be in

gene 9_a )
the range of 10, 30% §é89 ¥pers 1t (SEYTRPRR ASKbyRRYVAEBALTAA6mt i c
nononer to the seopodymedsopifi araelithyllsitydtene and acrylonitrile, and

10 methylmethacrylate polymers or copolymers with up to
50% by weight of C,-Cs alkylacrylates, acrylonitrile
or styrene.

- These graft copolymers may be polymerized either
by emulsion or combined processes such as emulsibn-

15 suspension or other emulsion techniques well known in
the art. - Furthermore, these rubber modified
monovinylidene aromatic graft copolymers may be -
produced either by continuous, semibatch or batch
processes.

20 Optionally the composition may include ungrafted
(free) rigid phase portion which is a reaction
product of the same monomers as set out for the
superstrate, specifically vinyl aromatic monomers,
unsaturated nitrile monomers, alkyl (alkyl) acrylate

25 monomers.and mixtures thereof. The free rigid phase
is a term for the ungrafted rigid polymer.
Preferably the free rigid phase and the grafted
superstrate of the impact modifier composition are in
respective ratios of 50:50 to 0:100, optionally from

30 30:70 to 5:95. 1In other words, it is preferred that
the grafted superstrate be present in amounts much
greater than the free rigid phase.

Alternatively, the monovinylidene aromatic
monomers may be replaced in whole or in part with (or



mononer may range from 100/0 to 50/50 preferably 5 85/ 15 to 60/ 40.
Addi ti onal nononer(s) may optionally replace 0 to 50% of one or both of the
first and second nononers. Preferred graft superstrates include

copol ynmers of styrene and acrylonitrile, copolyners of. a-nethylstyrene and
acrylonitrile, and 10 met hyl met hacryl ate pol yners or copolyners with up
to 50% by weight of [err] alkylacrylates, &Brylonitrile or styrene. These
graft copolyners may be polymerized either by enulsion or conbined
processes such asP&nul5¥ed- ©f) s@Fafsion @cist heesserissi osuthchnasjues

wel | known in theme@hylmethaftylA€EMBAE/or bRRFEackyRRee nodified
monovi nyl i dene aronatlﬁpgraft mer,s may be produced either by

opol odl| .

conti nuous, seni bat ch baPEHR ﬁ?ﬁ@ s&dpP mOdifigy | oRemPYsikions
conposi tion gay i figtaft comphfmer ddmpeitiang) P&?seoitaﬁbbhemoﬂfgitm%éﬁ a

tion prodgct a s _as sef, out for the superstrate,
ESZ‘& :‘ i calpl y si ny?&g#’gﬁiéi gﬁﬁgﬁg%emﬁ %r%raﬂettfr aﬁ%EEPJrﬁ"E?ﬂ%e%—f%%Mré?oral Kyl
(al kyl) acrylate 2Be gmoupercorsistingures téerebbnitiibefbecadiend- phase
and the orafted sIoRrars o cobpehy " Retivmdrd P hethd [Retnitrul gty Pooe
reémmﬂgeratnmb&tsﬂSsngTﬁﬂmremﬁonmgy&fumSOCOﬁ@FQmeﬁ%QS.
I n ot her WDrdS,iﬁefﬁyﬂﬁé@ﬁééﬁfléﬁétaiﬁglg“ﬁéé¥%?ﬂﬂ?rStb%é?tgﬁ_p[ﬁ%?nt In

monovi nyl 1 deh * BEGATenRononBFe m WP BB RIEERAE el o CPuPRET i th
(or methylmethacrylate-acrylonitrile-butadiene-styrene
' graft copolymers, methylmethacrylate-ethylacrylate
onto polybutylacrylate butylacrylate-styrene-
acrylonitrile graft copolymers, butylacrylate-
15 ethylacrylate-styrene graft copolymers, and
acrylonitrile-ethylacrylate-styrene graft copolymers.
Specific examples of monovinylidene aromatic
graft copolymers include but are not limited to the
following: acrylonitrile-butadiene-styrene (ABS),
20 acrylonitrile-styrene-butyl acrylate (ASA),
methylmethacrylate-acrylonitrile-butadiene-styrene
(MABS) , acrylonitrile-ethylene-propylene-non-
conjugated diene-styrene (AES), methylmethacrylate-
. butadiene-styrene and methylmethacrylate-butadiene.
25 - - Suitable vinylidene rigid polymers including
homopolymers and copolymers used in this invention
and prepared independently from the vinylidene graft
copolymer include monovinylidene aromatic monomers
(first monomer) as described previously and other
30 comonomers (second monomer)-also described earlier.
The compositional ratio of the first monomer to the
second may range from 100/0 to 50/50 preferably 85/15
to 60/40. Additional monomer(s) may optionally



10 be free of) acrylic acid esters such as net hyl met hacryl ate
and/ or ethylacrylate The preferred inpact nodifier conpositions (graft
copol ymer conpositions) are conpositions which 5 conpri se anounts of a
graft copolynmer selected fromthe group consisting of
acrylonitrile-butadi ene- styrene graft copol yners,

nmet hyl net hacryl at e- but adi ene-styrene 11 graft copol yners

nmet hyl met hacryl at e- al kyl acryl ate grafted to 10 but adi ene or
styr ene- but adi eneePlagmplr tonetty| /et P& PRt both of the first and

-acrylonitril e- buicsbred ensrioniere, graft copol yners,
nmet hyl net hacryl ate-et hyl acryl ate onto pol ybuty] acryl at.e butyl acryl ate
- styrene- acrylonitr iﬁ%e agﬁﬁﬁgﬁnﬁ&ec‘ﬁcﬁ"ﬁll weigiht eof5rhe
et hy: acryl alt e- st w:aml icllen;ﬁ atigid md.qdnw’ﬂaf rss desdgtied to b_ef in the I
acrylonitrile:et rylate- e I copo r peci fic. exanpl es
of nonovi nyl %den?ﬁ?m??c%gor';iw cgﬁolgfﬁér@ol‘ncl E%& S%Fe revm;*cf%% ed to
t he foll ow ng: rigid opcllymessbuindiede- stogpeiymeXs\BSE, 20yrene and
acrylonitrile-sty,. : a a (
met hyl met hacryl atge- cr oe/néllflfel‘l e%ﬂuq ag‘:aé“r? oL, tyr esneofl\/A%%??lymers of
_acrylonitrile-et m@r@ﬁmﬁm@n@%ml%nﬁmgﬁﬂeﬂoﬂi b¥eweightnef CARS),
nethylnethacrylan—an&qgsggga%EgnegEr§qg @n@ﬁhq&ﬂ*@&k@-butadiene. 25

Sui table vinylidene rigid polyners 1ncl Uéll ng honopol ymers and copal yners
used in thistQnventi o8P pr éidi¥ad-danffepedddid y PPI¥MERE viRYYi ddIR graft

polymerized either by emulsion, emulsion-suspension,
suspension or bulk techniques well known in the art.
Furthermore, the rigid polymers may be produced
either by continuous, semibatch or batch processes.
15 Antioxidants such as thic ester antioxidants and
‘hindered phenols may be édded'to the impact modifier.
The present invention preferably utilizes (adds to
the emulsion) an antioxidant composition which

contains an amount of polyacid surfactant. The
20 antioxidant may be in the form of an antioxidant
emulsion.

The polyacid is preferably present in the graft
copolymer composition (impact modifier composition)
at a level of from 0.25 to 5 percent by weight based

25 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 30 to 108 carbon atoms (Cy tO Cye) . more preferably
from Cy;; to Cq. 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



copolynmer include nonovinylidene aromatic nononers (first nononer) as
descri bed previously and other 30 conononers (second nononer) al so
described earlier. The conpositional ratio of the first nononer to the
second may range from 100/0 to 50/50 preferably 85/15 to 60/ 40.

Addi ti onal nononer(s) may optionally replace 0 to 50% of one or both of
the first and second nonomers. The nunber 1&erage nol ecul ate wei ght of the
vinylidene rigid polyner is designed to be in the 5 range of 10,000 to
350, 000.-  Pref e % i ny3diddhe AN/ @rpol FrMenizadide &5 yndcd ds.

. styrene and acrylpifdrdly afie NOEDPAEYERHS OIhe OPOIN NBES clfrboxylate

nmet hyl net hacryl ate with %p to SO%Py vveéghé of Jerr] to Cs %léyl acryl ates,
acryionitrile or Sih%enft 158 Polyagide IRGAReAFe SUFIRTRASFHrer s
lr)m?/k be Eo!ynreri mldussjﬂﬂim“réomesbhp'son,Tnemﬂh@r&mmxoracﬁl%iﬁ on or
ul k techni gues

be produced €ithe algyk%%%?‘f%%@eltgtra%’i‘%zgéhﬁgiggréﬁghtaggg(r?églf‘%fp ¥ rB%rs iad
Antioxi dants suctofas tHulycestbaxyditd oxiatdds amesultdered freorol s they be
"0 Lo the RN o B BEGRAY oL T GPAR SIS )
of polyacid surf®@aigig. Suitable fazty ecidsntingdydec podvunsatamated an
antioxi dant enul sty TheiRal yagieni Sadr alifAli: PaeIaNt 48 LAs O &d
10 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
be dimerized, for example, by heating them under
pressure in the presence of an alkaline catalyst.
15 The term "“dimerized fatty acids" as used herein is
' intended to include the mixture of acids resulting
from the dimerization of drying oil or semi-drying
oil fatty acids. This mixture ordinarily includes a
major amount of dimeric acids, trimeric acids and
20 higher polymeric acids (and smaller amounts of
unpolymerized (monomeric) acids). Examples include
the following but are not 1limited to these

structures:



.copol| yner conposition (inpact nodifier conposition) at a |level of fromO.25
to 5 percent by wei ght based 25 on the total weight of the graft
copol ymer conposition, nore preferably present at a level of fromO0.75 to
3.5 percent by weight thereof, nore preferably is present at a | evel of
from1l.5 to 2. 75 percent by weight thereof.. The pol yaci ds have from 30 30
to 108 carbon atons [err] to [err], nore Peferably from[err] to [err].
The pol yaci d conponent may be,in .t r an adm xture of polyacids, and
is preferably substantialI§Q%gg€ﬂﬁ€§&éﬁﬂq%§gﬁeight) di and/or triacids, and
" nore preferably substantom(ty, dcrecieryd ,COOH2 fatty aci ds and/ or
trinmerized fatty aci ds. Pref.er qyy the polyacid in the form of
carboxylate salts of the polyﬁfw% Unction “are surfactants, :
enul sifiers or soaps. The dinerized fatty acid soaps 5 that are usefu

in the enulsifyi@% ents are soaps of pol ycar boxylddyg acids resul ting
from the polynekization of drying oil or sem-dryirRg oil fatty acids.
Suitable fatty aciC#)4 ncl ude pol yunsaturated fatty afs; such as linoleic
acid, as well as 20 m xtures of fatty acids that contfain a substanti al
anount of pol yunsaturated acids, such as soybean oil ffatty acids and tal

oil fatty acids. Such & U&EAM be di nerized, f : o{ CHyy :FRQH i ng t hem
under pressure i e presence of an al kaline ( 15 The term

"dinerized fatty s" as_used herein. is
CH (CH,) [CH, CH,(CH,) ,

(/CHz) s " (/CHz) s
CH, CH,
Monocyclic ) Bicyclic

linear dimer acids:

- ' COOH COOH
R? COOH /\/\rf COOH

R’ =



intended to include the m xture of acids resulting fromthe dinerization of
drying oil or sem-drying oil fatty acids. This mxture ordinarily includes
a maj or anount of dineric acids, trinmeric acids and 20 hi gher polyneric
aci ds (and snall er amounts of unpolynerized (mononeric) acids). Exanples

i nclude the following but are not limted_to these structures: 13 [err]
Acyclic COOH [err] 14 [err] [err] [err] Monocyclic
Bi cyclic |inear diner acids: rr] cyclic diner acids: [err] [err] 14
aromatic di mer afFqRAtks dimer %7 ak3ids!
R7
’//COOH
R’ COOH

P COOH

R7

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,;)y wherein x is from 1 to 22. Dimerized fatty
5 acids 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, linoleic,
10 linolenic, licanic, arachidonic, erucic,
clupanodonic, elaeostearic, etc. In commercial

practice naturally occﬁrring 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 of unsaturated
fatty acid glycerides. In general, the dimerization
is carried 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



COOH.[err] [err] R7 Each [err] is preferably a hydrogen or aliphatic
hydr ocar bon radi cal (alkyl) having from1 to 18 carbon atons and is nore
preferably of the fornula [err] wherein x is from1 to 22. Dinerized fatty
3 acids may be forned by dinerizing fatty acikds containing
ethylenic |inkages and from about 14 to about 22 carbon atons in | ength.

Monobasi ¢ acids which dinerize to formprdducts as illustrated above
i ncl ude: oleic, elaidic, palmtoleic, Ilinoleic, 10 | i nol eni c,
li canic, ar aciesrsmibe dl@ﬁﬁé?étl@nuﬁéhoﬁbntber sletask ear iarious.

In  comerci al ﬁfﬁég:%mme&lmwwﬁy ik M o e i HAIRSE Afd dhetr ©

general ly enpl oy roducti on of di rrerl zed fatty acids. Such acids may

be derived from izl DEPAUSES: al 9L o IdLF‘&trtl;?eQm d5atE¥| | AFYdi mal
grease) fatty acummm@cﬁmamldm&ae@ww iRy, wigldrongeed, and

OGRS B N P UK A AR I s i R
el evat ed t enper atpolymenr idationicathachirea maletuies obi tike aftth rﬂ:mi@.cki ng
and docar 201y L0, aaodSorB 8° il 00 BrBRNCRY mgy Phitn
small percentages of isomerized monobasic acids or
unreacted or fully saturated monomeric monobasic
10 fatty acids which did not polymerize or which were
not removed after the polymerization was carried out.
The dimerized fatty acids employed to prepare the
novel compositions of this invention preferably
comprise a product having not more then about 70%
15 tribasic acid and for very 1low non juicing
characteristics not more than 20% monobasic acids.
And preferably not more than 10% by weight monobasic
acid based on the total weight of the polyacid
component. The dimerized acid content is preferably
20 at least 75% by weight based on the total weight of
the surfactant. For improved color, the dimerized
fatty acids may be partially or fully saturated by
hydrogenation in a subsequent reaction step as
described in Chapter 5 entitled "Hydrogenation of
25 Fatty Acids" in the book "Fatty Acids in Industry"
edited by Robert Johnson and Earle Fritz and
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
30 example, about 560). The dimerization process may
produce a mixture of monoacids, diacids, triacids,
and higher polymeric acids. Preferably more than
about half of the dimerized acid is comprised of
isomers with cyclic aliphatic or aromatic structures.



describe dinmerization in further detail. Various types of dinerized fatty
“acids are available and the commercial products of dinerized fatty
acids frequently contain trimerized fatty acids, which are 5 tribasic
acids formed as a by-product through the polynerization of three nol ecul es
of the fatty acids. In addition, the connerC|aI products may contain snal
percent ages of isonerized nnnoba5|c aci ds &P unreacted or fully saturated

nononeri ¢ nonobasj att aC|ds whi C d not oI nmer i r which were
not renoved after&ﬁﬁ %5+£ ?%ﬁ?%w&? 4 it a&éﬂ@iFXEa icatty

‘aci ds enpl oyed toamiphatécthandovakomaumc5|Bt@u&tﬁEeEhIS | THent tg8lic

actd and for vEFsacPBRRd dBA AR o Copiifiar X  SPakgraschin 0%
nonobasi ¢ aci ds. Rnacpssﬁebablyhﬁ@r mode oﬁaﬁormﬁthpnmésghbtnunmbasam acid
based on the got a{:om;ghg_gt 19fve Eﬁ'%‘io?f" y% d £o %ase Srd {..éeg ?gwel ght

content is preferabl¥ east 7 by melg
of the surfactant tha Fthﬂﬁﬁrovéd BOI oFCSiRe éF#érlzébiﬁ§ﬁFy acids ey be

partially or full gegai/deaied Enebue@ﬁeaahhenihntﬁegebéswsa&tieﬁst LAn step
as described in Chagter entitled enati on- of Fat ids" in

the book "Fatty APRIE H?qQHﬂinﬁﬁpnéagF%H B SREEeﬁP‘ﬁﬂﬁﬁuﬁF%gmcﬁﬁrPB Fritz

.-and published by theehr@bk&eWOﬂaﬁiléﬁéndeaA|&eﬁwnﬂ ari ygieing! kgdi d at
25[ err] even&bhou?h their nunber average nol ecular weight is typically

above 500 (f g}ﬁﬁp about 560). The dinerization process may
produce a m xture of nﬁueierded.dpat?dsidSriané dsyclic polyacids and

cyclic aromatic polyacids. Preferably the polyacid
is soluble and/or miscible in the thermoplastic
compositions. The polyacid is preferably a Cy to Cyyp °

15 polyacid in order to minimize fogging, and are more
preferably C3 to C4 pPolyacids. _

The process of this invention involves emulsion
polymerizing a diene rubber substrate with an
ethylenically unsaturated compound selected from the

20 group of monovinyl aromatic monomers, unsaturated
nitrile monomers, alkyl (alka) acrylate monomers, and
mixtures thereof, the polymerization being in the
presence of a polyacid surfactant to deter formation
of coagulum, the polymerization forming an impact

25 modifier <composition containing the polyacid
surfactant. Preferably the thermoplastic
compositions obtained pursuant to the present
invention when injection molded pursuant to the
following conditions: "a 5 oz. capacity molding

30 machine with a clamp force of 150 tons; a 4" x 6" X
0.125" removable mold cavity insert; a mold
temperature of 80°F; a melt stock temperature of
575°F; an injection speed of 1.0 inch/second; a screw
'speed of 75 RPM; a screw back pressure of 100 psi; a




and hi gher polyneric acids. Preferably nore than about half of the
dinerized acid is conprised of isoners with cyclic aliphatic or aromatic
struct ures. The cyclic structures include nonocyclic and bicyclic
aliphatic and aromatic structures.: The cyclic structures generally
formduring the dinerization process, but . their nmobde of formation is not
critical 5 to this invention. It is furthé I nportant to note that there is

Conposi tions | n- pubeepseice? abRFokPhRLETY' 13" E8ofRET O shBr ER:
undesirably vol aeauslang Safk m&mﬂavmﬁvJQﬂnﬂ¢xﬁyuuhnﬁacCnggangonPcéferred
pol yaci ds are Cyﬁbla p&éﬁ!&é és @é%f%fﬁg;c ﬁ‘cﬁﬂmtlhs% pabga&has cyEigkerably

the polyacid is soluble and m Sci int ermopl astic compositions.
The polyacid i s FPBP¥LREI ytl'éﬁ[élal"F-tﬁ’o feem) the m%‘l’ir%‘él é‘qfﬂllé’ﬁjeﬁn@o

mnimze ]:Otgﬁ' ngwaand?gr QhEDi'érlanlabiéafAbld[ é&ﬁ}i.tﬁrowﬁ.éhrkhmekwﬁétﬂstgghe
process o IS 1IN ntron_ I nvolves enul sl o 0 lene ru er
substrate with aﬁ°iiﬁ§leﬁP@aH§f¥9ﬂﬁﬂﬁﬂeﬂe§b oﬁﬁ gf%éFgaanbﬁ;the 20
group of nonovi nweighongt actabrédescint ot Lsm v Initor deeefpiagetie al kyl
(al ka) acryl ate nono

and _m x t here the nalynerizati being in
the presence of Q‘mBngacqfd ?ﬁFFﬂEﬁagﬁFat ‘g‘féfﬁp HFHa ggﬁﬁ] t he
pol ynmeri zati on foarefigldy | npRoVig§ tmmmhdhknrofoamnpoanaﬂynlngconhelnlng

the polyag¢hd contents by Fourier Transform InfraRed (FTIR), high
pressure liquid chromatography (HPLC), etc. yields a
fogging level of less than 12 mgs, more preferably
less than 9 mgs, and most preferably less than 7 mgs,
after 150 short shots. The process further involves

15 injection molding a thermoplastic composition
containing the impact modifier composition to form a
molded article. The thermoplastic compositions made
by this present process exhibit reduced levels of
fogging compared toc those which contain a monoacid

20 surfactant. The injection molding process typically
occurs at a temperature of at least 500°F, more
typically at temperatures of between 515 and S575°F,
and most preferably at temperaturés between 525 and
550°F. These relatively high injection molding

25 temperatures contribute to the problems associated
with Jjuicing, fogging and plate out of linear
monoacid surfactants, and the present polyacid
surfactants effectively resist such high levels of
juicing, fogging and plate out.

30 The final composition may also contain ordinary
additives, such as coloring agent, heat stabilizer,
light stabilizer, molding aid, etc.

The compositions are useful for making
automotive dash components such as dash boards, and



surfactant. Preferably t he t her nopl astic conpositions obtained
pursuant to the present invention when injection nolded pursuant to the
foll ow ng conditions: a 5 o0z. capacity nolding 30 machine with a
clanp force of 150 tons; a 4" x 6" x 0.125" renovable nold cavity
insert; a nold tenperature of 80[err]; a nelt stock tenperature of
575[err]; an injection speed of 1.0 inch/sé®ond; a screw speed of 75 RPM a
screw back pressure of 100 psi; 17 cycle time of approximately 32
seconds; a short exﬁﬁﬁinﬁsgg@@ofﬁ&%ﬂt%ﬂﬁﬁﬁﬁhﬁk%ﬁ aravtsanugaeissn of

. ol d deposit resultindghiie0@sl 20dTUhrMGIILEET dAPYdakddle cavity from

t he nol di ng machi ne and 5 washing the renovable nold cavity with chl orof orm
to collect the residue in a 20 m| scintillation vial; weighing a tarred
scintillation vial to determ ne the anmount of accunul ated residue in
mlligranms after carefully renoving the chloroform analyzing the 10
contents by Fourier TransformlInfraRed (FTIR), high pressure liquid

chromat ography (HPLC), etc. yields a fogging | evel of |less than 12 nys,
nore preferably less than 9 ngs, and nost preferably less than 7 ngs. after
150 short shots. The process further involves. 15 - injection nolding a

t hernopl astic conposition containing the inpact nodifier conposition to
forma nolded article. The thernoplastic conpositions nade by this present
process exhibit reduced | evels of



e

f-69gi ng conpared to those -which contain a nonoacid 20 surfactant. The

I njection nolding process typically occurs at a tenperature of at | east
500[errr], nore typically at tenperatures of between 515 and 575[err], and
nost preferably at tenperatures between1 25 and 550[err]. These
relatively high injection nol-ding 25 enperatures contribute to the
probl ens associated with juicing, fogging and plate out of |inear nonoacid
surfactants, and the present polyacid surfactants effectively resist such
hi gh level s of juicing, fogging and HExamplesut. 30 The final
conposition may al so contain ordinar%P@gdL&ives, such as col oring agent,
heat stabilizer, light stabilizer, aid, etc. The conposi tions
are useful for making aseresdt-iRigidd®PAXIABS Gompentds: such as dash boar ds,

and 18 thus are useful for autonobiles having,gl ass wi ndshields a
# 1 B A Serieslq- Rigid g{i/C/ABS

t her nopl el & oy o 9 Exanples Tabl e
Conpound<Enkuidiedri ment al # LFA  ADimer LFA Dimer Dimer2 LFA
3 . %PBAmABS O %2 650 " 663 D™ a1 MM eag D"
% Emulsifier in ABS 2.40  2.40 2.40 240 240 2.55
Fogging |
" % Gloss Retention ~ 90.8  93.6 87.9 940 94.6 86.7
Fogging of ABS resin alore _
% Gloss Retention ~ 432  92.0 36.2 50.9 49.8 34.1
« PVC 100
ABS Resin 12

Acrylic Process Aid 2.5

Tin mercaptide

stabilizer 25

Lubricants 0.70 - i
All ABS were coagulated with acid.
LFA is a linear mono fatty acid.
Dimer is a dimerized fatty acid.

Examples 1-4 and comparative examples A-D had the formulation "+ set.

Series II -- 30% PBd Substrate Based ABS resin
Neat (Pure resin as is) .
Conditions:  100°C in a circulating oil heated bath for 3 hours - Glass plate over bowl head to

condense the volatile components.

, _ " Table IB
Experiment ' Fatty Acid _ ' - % Gloss Retention
: | . 60° Gloss
4 © . 2.36% Dimer acid Based ABS 89.8 -

D | 2.36% LFA Based ABS 52.9
Dimer = dimerized fatty acid '
“This is thé replacement sheet
Date: -4 APR 1996 |

-



% PBd in ABS 66. 2 65. 0 | 66. 3 65.1 64. 4 .
2.40 2.40

"69.5 WEmulsifier in ABS 2.40 2.40 2.40

2. 55 Fogging % 3 oss Retention 90. 8 93.6 . .87.9 94.0

94. 6 86.7 Fogging of ABS resin alone % d oss Retention 43. 2

92.0 36.2 50.9 49. 8 34.1 PVC 100
ABS Resin 12 Acrylic Process Aid 229 Tin nercaptide stabilizer

2.5 Lubricants 0.70 All ABS were coagulated with acid. LFAis a

i near nono fatty acid. Diner is a di nfabledIfflatty acid. Exanples 1-4 and
conparative exa A\ ag the fornulation "[err] o set. Series Il - 30%
PBd Substrate ngggaﬁgg%lgs%n Neat (Pure resin 525 is) Conditions:

100[err] in a ci 68Nl zeisag oi| heated bath for 3 hour®s - @ ass Phwte over
bow head to condeRgg PigetCladtild &R S. glpbl e 1B Ex i {®
gﬁerrﬁ@ oss 4

Fatty Acid o J 0oss Retention
2.36% Di mer aci d2B3§e&FAB8Based ABS** g9 .8 D 80 2. 36%
LFA Based ABS pNitrile rubpber 52.9 Dinmer = digreriggd f@tgy §g4d This Is
t he repl acenent sheet Date: 4 APR 1996 -

Monomeric or polymeric

Pplasticizer 0 0 0 to 60%
Fogging
% Gloss Retention 36 31

/The chemical nature of the condensate was not
analyzed to identify components.’ '

** 30% PBd rubber based ABS resin (Rubbér level in
ABS can range from 10 to 85%.)

-

This is the replacement sf!“t

.o

pate: _ g WRE®



20 Table Il Experinent # 5 E SAN resin

0 0 0 to 75% 2. 36% Di mer acid based ABS** 80. 0 to 100% 2. 36
LFA Based ABS** . " 80 Nitrile rubber 20 20
0 to 50% Mononeric or polyneric plasticizer . 0 0O " Oto
60% Foggi ng % d oss Retention : 1 36 31 The chem cal nature of

t he condensate was not anal yzed to id%%ﬂ;hY conponents. ** 30% PBd rubber
based ABS.resin (Rubber level in ABS cam tange from10 to 85%) This is the

repl acenment Sheet 21 Table 11l ABABSXSANxperinment # F 6
7 . G SAN-1 60 60
60 ABS - 1Experu%ent # F % 7 8 %) 100
ABS- 2 SAN -1 40 ABS-3 60 60 60 40 ABS -4
P - 2000 e R
My St ear aABS -2 40
O e T e T >

ABS -3 40

ABS 4 40 .

ABS -5 40

EBS wax 1.0 >

Mg Stearate 0.5 >

Silicon Oil 0.1 : >

Juice, mgs - 19.2u 212v 175w 14.0x 22.7y

SAN-1 A bulk polymerized SAN containing 1.5% of a low molecular weight SAN oligomer.

ABS-1 An all emulsion grade ABS resin with 20% rubber containing 2.0% linear monofatty acid
(LFA) added in the rubber substrate, graft stage and AOE #1 make-up.

ABS-2 A 50% PBd rubber gfade ABS containing 1.54 pphr of a linear fatty monoacid used in the
rubber substrate and AOE #2 make-up. .

ABS-3 A 50% PBd rubber grade ABS containing 1.54 pphr of a dimer acid used in the rubber
substrate and AOE #2 make-up. '

ABS-4 A 50% PBd rubber grade ABS containing 1.54 pphr of a dimer acid used in the rubber
substrate and AOE #3 make-up. _

ABS-5 A 50% PBd rubber grade ABS containing 1.54 pphr of a dimer acid used in the rubber
substrate and AOE #4 make-up. .

Composition of juice as analyzed by FTIR & HPLC - the organic acids were derivatized for analysis

by HPLC. -

This is the replacoment sheet

SR

Date:



Silicon O : .
L e i Jui ce, ngs
19. 2u 21. 2v 17. 5w 14. O 22.7y SAN-1 A bul k

pol ynmeri zed SAN containing 1.5% of a | 3}9/ nol ecul ar wei ght SAN ol i goner.
ABS-1 An all enulsion grade ABS resin #€h 20% r ubber cont ai'ni ng 2. 0%

| i near nonofatty acid (LFA) added in the rubber substrate, graft stage and
ACE #1 nmake-up. ABS-2 A 50% PBd rubber grade ABS containing 1.54 pphr of a
| i near fatty nonoacid used in the rubber substrate and ACE #2 make- up.
ABS-3 A 50% PB ber grade ABS containing 1.54 pphr of a diner acid used
in the rubber gwrate d . ﬁﬁ%%ﬁ“@%’e
ABS cont ai ni ngligeraér pphr of a dinmer acid used in the rubber substrate and
ACE #3 make-up. ABS-5 A 50% PBd rubber grade ABS containing 1.54 pphr of a
dimer acid used in the rRfpic s e at e‘ﬂaﬁe ACEEHE nak 2T Conposi tion of
juice as analyzed by FTIR & HPLC - the organic acids were derivatized for

anal ysis by HPLC 22 % SAN % organi c acid
% AO % Urelsated ol i gomer YPal neti 80 QO eil® El ¥sdic Spigekic  Diner
Saturatedeq YeS  mono NOmono  Mflong mo¥#S g Mxed acid
mono mono mono mono . di u * 25.0 19.4
3.6 ul.9250 - 13 894 860 0.0.9 63. 7138 30 00 63714 7
0. 26 .29 24. 1 0.002 0.0 g.2$9. 6 - 27. 612- 6

) 14.7 6 0.2 9.1 0 00 69. _
0.19 ‘8 25 302 21.4 0.0 0.0. 7 61.8X 29. 9.9
0.14 Ww. 20274 16.4 12.6 00019 1.0 0.2%55.8 214 0.0 0.0 61F.5

3.8 - 6.9 21. 3 0. 0.0 1469.5 Wt h reg s to d tion of
organic Jat ur aztgézd nono agd?ds in 0é14l sarpﬁ%éess of Yﬁ‘gbl e | Iaq& i’t'&i sestggﬁci eved to
be derived fromd he nmagrd¥ss um sBBekr at e @Ad/ or 2h8 et hylehe 0 s KH9far am de
wax ( EBS). _ ) .

With regards to detection of organic saturated mono acids in all samples of Table III, it is believed

to be derived from the magnesium stearate and/or the ethylene bis stearamide wax (EBS).

" The majority of oleic and elaidic acids in samples u and y are due to the linear fatty acid emulsifier

and to a lesser extent from the magnesium stearate and/or the ethylene bis stearamide wax (EBS). -
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The najorify of oleic and elaidic acids in sénples uand y are due to the
“linear fatty acid enulsifier and to a | esser exteW%r%m4h&mgnesj\um
stearate and/or the ethylene bis stearam de wax fﬂﬁm 3 Cains 1

.thernmopl astic resin conposition conprising: (a) a mﬂt"’twmumy n; and

(b) a graft copolyner containing a J[err] pol
The conposition of Caim31 wherein said whyl chloride reS| nid present at

‘a level of from20 to 95 percent by wei sed on the total weight of the
conposition. 3  The conposition of C agt'ﬂE h erein said graft copolyner is
present at a | evel ofAf therﬁopdtasmlperre&rm @pmmsqmlq@amm&m:t ot al

wei ght of the conposi h %&qa @im1l wherein said
polyacid is a cyclic géﬂera vn.a\y-{ end n artl made fromthe conposition

of daimil. 6 A | ob)j uici mgaﬁmpa:@polrmlf i é?on‘é%ﬁb%gtl?an Conprd si ng:

" (a) a rubber. substrate Wlt% géxﬁsﬁétf&‘i{t O[err] present at a l'evel of
from21l0 to 90 wei ght percent base

on the total lg%ht of the |gFact
modi fi er conposi i on; The) compegktion apé &rléfllnbdl t BReEe YN s SBL 6y Yiaid
superstrate with a gl agsdridSiddsih tRSedHE G eatiRivé hast 20fam rdo bei ng
derived . to 95 percent by weight based on the total

weight of the composition.

3 The composition of Claim 1 wherein said graft
copolymer is present at a level of from 5 to 80
percent by weight based on _the total weight of
the composition.

4 The composition of Claim 1 wherein said polyacid
is a cyclic dimer acid. '

5 An article made from the composition of Claim 1.

'5 ’ A. low Jjuicing impact modifier composition
comprising: ' ' o

(a) a rubber substrate with a Tg of less than
0°C present at a level of from 10 to 90
weight percent based on the total weight of
the impact modifier composition;

(b) a superstrate grafted to said substrate,
said superstrate with a -glass transition
temperature greater than 20°C being derived
from a conipound selected from the group
consisting of vinyl aromatics, unsaturated
nitriles., alkyl (alkyl) acrylates and
mixtures thereof: and '

(c) a polyacid selected from the group
consisting of Cj to Cyq Polyacids.

7 The modifier composition of Claim 6 wherein
said polyacid is present at a level from 0.25 to
5 percent by weight based on the total weight: of
the composition

This is the veplacement M
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froma conpound sel ected fromthe group consi st ng of vinyl aromatics,
unsaturated nitrites, alkyl (alkyl) acrylates and m xtures—thereof; and (c)

a polyacid selected from the group consisting of _ :
pol yacids. 7 The nodifier conposition of Caimé6 vvhmﬂ mmmiﬁmﬂnmm d
is present at a level fromO0.25 to 5 percent by weight ed on e tetal

wei ght of the conposition. 24 8 Thegnodi fier conposition of Caim 7

wherein said polyacid is selected from the group consisting of

aliphatic or cyckic a t]Cas QR ggi g0 f ai . Wherein
sai d surfactant }I&S prré‘glgﬁtd‘%?l%'??lévé:lm&osfclr om %E trbol%.'% \S\:}ei d'melgee]rncent
based on the total weisgdd ofpalwacishpotsti salected THzomcomhesi tgroup of
Caim .6 wherein sgi ﬁ'sily{ﬁtr{ I I § ﬁ@m &t &eevel apbmbeiveen 50 and
85 wei ght percent baseg on t egflo_t al ngsg t of t hgycorrpos?tllnon. Thi s
Sheet Has Been fepl ac&@e2s aQmpgfgition of Claim 8  wherein said
' | surfactant is present at a level of from 0.75 to
3.5 weight percent based on the total weight of
the composition. '
10 The composition of Claim 6 wherein said

substrate is present at a level of between 50

and 85 weight percent based on the total weight
of the composition. o
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1 A thernopl ast ﬁas%egﬂgegmam tion conprising: (a) a vinyl chlori de

resin; and (b) he | ymer containing a _L_eLq_Fpel—yaejrd———’
surfact ant . “ on of Caim1l wherein said vin
resinis pr esent from 20 to 95 percent mi“‘\ﬁl M\ !‘\on t he

total wejight of the corrp05| tion. Th@5conposi ti: o ein
said graft copolyner is present at a level of from.,5 t'o 80 percent by -
wei ght based on the total weight of th&ladmM8osition. 4 The conposition

of Claim1 whergin sai gy Q‘k\'?b%ﬂ&jstll% arefs}ﬁﬁ{ '&nﬁbdﬁ%[tﬁ&ndcoxﬁprlsﬁﬁk;ﬁrt icle
0

made fromthe corrp05| t i on Caim1 b%‘ﬁ“ cing inpact
nodi fi er conpositi orfadongr iVeinyg: %Qré-%b?ﬁ-ﬁl%u ate with a Tg of |ess

than O[err] present gpja levejrft f resndDymer 90cortghhingr cant Chasgg on the
total weight of the inpact nodifier co 03|t|on (b) a superstrate grafted
to said substrate, said sﬁ%}%acq”é%es‘\ﬁf %PE;? ass transition tenperature

greater than 20[2rr] Mgl ngofeesyedohr @f Tlmimpoundheskdnt ehifd omnhk group
consi sting of vinyl mat | unsat ur at ed e

acryl ates and mi xt ur é'é‘ojt ‘i%f ety J(%)pr%lsg%{‘) é%c?dlg%%¥ec§a£d¥g¢r om the
group consisting of [wyrpst Op{aeceixtpcbwawedshﬂ bas@tle omditheerte®baposi ti on
of dlaim6 wherein weight of the composition.

3 The composition of Claim 1 wherein said graft
copolymer is present ét a level of from 5 to 80
percent by weight based on the total weight of
the composition.

4 The compositiic‘m of Claim 1 wherein said polyacid
is a cyclic dimer acid. .

5 An article made from the composition of Claim 1.

6 A. low juicing impact modifier composition
comprising: L

(a) a rubber substrate with a Tg of less than
0°C present at a level of from 10 to 90
weight percent based on the total weight of
the impact modifier composition:

(b) a superstrate grafted to said substrate,
said superstrate with- a glass transition
temperature greater than 20°C being derived
from a compound selected from the group
consisting of vinyl aromatics, unsaturated
nitriles, alkyl ‘(alkyl) acrylates and
‘mixtures thereof; and '

(c) a polyacid selected from the group
consisting of Cy4 to C,e polyacids.

7 The modifier composition of Claim 6 wherein
said polyacid is present at a level from 0.25 to
5 percent by weight based on the total weight of
the composition.



sai d. pol yacid i's_present a't_ a level from0.25 to 5 percent by weight based

on the total wefgjtshegidlas Boen @sition.  This  Shg aced 26
8 The nodifier H H f Caim 7 wherein Emunﬁmmamlmg, sel ect ed
fromthe group c ; i phatic or cyclic-arbmeticd. 9 s e
conposition of Caim 8 wherein sai@6surfactant is present at a |evel

of fromO0.75 to 3.5 weight percent based on the total weight of the

. conposi tion. 10 The conposition of "~ Caim .6 wherein said substrate

is present at af evel The madiddenocamnosstiongiet pledm Haswbevrinhe
total weight of the cggp@si bb@%acid is selected from the group

consisting of aliphatic or cyclic aromatic. _
9 The composition of Claim 8 wherein said
surfactant is present at a level of from 0.75 to
3.5 weight percent based on the total weight of
the composition.
10 The composition of Claim 6 wherein said
sub;trate is present at a level of between 50

and 85 weight percent based on the total weight
of the composition.



