1 PROCESS FOR STABI LI ZI NG POLYMERI C MATERI AL BACKGROUND OF THE | NVENTI ON

[ -8rH“Bf the Invention The present invention relates to solvent utilizing
pol yneri zati on processes, and -nore particularly relates to sol vent
based ‘del.i very systens for phosphites. 5 ' DESCRI PTI ON OF
‘RELATED ART Sol vent utilizing polynerization processes are generally known.
Such processes are useful for manufacturing polyners such as honopol yners,
bl ock copolyners and graft copolyners, ; and include 10 processes
coormonly referred to as bulk, nmass, suspension and emnul sion processes.
Some of the processes attenpt to incorporate antioxidants such as
phosphites into the polyner material by introducing a solvent containing
the antioxidant into the 15 reaction process. These solvents generally
need to be renoved at pROGESBOFOR STABIE IZING: FOLYMERI®D MXTRRIRL Y there is
at tinmes a desire to mnimze the anmpbunt of solvent in the process.

Many phosphites, however, do not exhibit high levels of 20 solubility in

. various organic solvents, for exanple, aliphatic or aromatic liquid [err]

hydr ocar bons, for further ex3ﬁ%#ﬁ@ﬁﬁé§§3§§§§£§+5ﬁﬁﬁg$%?§g'y’ there is a
desire to provide a phosphit ' ' of solubility in

25 organic solvents, and to pEdeldeof thie dnventiarmery system for the
phosphite which m ni mpggs (G a0t 18eRthvaNt FETMEES] to solvent
' utilizing polymerization processes, and more

particularly relates to solvent based delivery
- systems for phosphites.
5 . DESCRIPTION OF RELATED ART

' Solvent utilizing polymerization processes are
generally known. Such processes are useful for
manufacturing polymers such as homopolymers, block
copolymers and graft copolymers, and include
16 processes commonly referred to as bulk, mass,
suspension and emulsion processes. Some of the
processes attempt to incorporate antioxidants such as
phosphites into the polymer material by in;roducing
a solvent containing the antioxidant into_'the
15 reaction process. These solvents generally need to
be removed at some point in the process, and
,conseduently there is at times a desire to minimize
the amount of solvent in the process. Many
phosphites, however, do not exhibit high levels of
20 solubility in various organic solvents, for example,
aliphatic or aromatic liquid (25°C) hydrocarbons, for

further example, cyclohexane. '
Accordingly, there is a desire to provide a
phosphite which exhibits high levels of solubility in
25 'organic solvents, and to provide. a solvent delivery
system for the phoéphite which minimizes the amount

of solvent required.



2 SUMVARY OF THE | NVENTI ON The present invention involves a polynerization
«process involving the delivery of a phosphite into the process via a
solvent carrier; and further 5 i nvol ves a solvent carrier solution
cont ai hi ng a phosphite wherein the phosphite is of the formula: C (CH3) 3
[eFr] wherein [err] is an alkyl and [err] is selected fromtert- butyl and

sec- butyl . The solvent is an organic solvent. 10 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON A process is ?rovided for ‘maki ng pol yneric
mat eri al s. One enbodi nent of the process”involves introducing a carrier
solution into a reaction nass. I RO | tains an organic
sol vent and 15 a phosphite t &Y D THE Ia&ﬂe of solubility in

the organic solvent. The presess isvension ifovodwkisng polymerizatdosrial s
contai ning (desi E%c&semwoq%ffgormwnaéliJafyd'o%ﬂ% rﬁﬂ@@ghgehy T&itp Whi ch
can be used in the 20 resent invention are Characterized by the

foll owi ng types tP8) P’éﬂgesfb)‘.’la & a)S0lM8AY y Farrderapaand, p&UEERSIL ner
(or their cosbinghirelyes (D) sOBviewite darblieek sODOLYSR cddtdiiting a

af orenenti oned types,. A and, A re bl ocks 2 derived from conmpnoners
consi sting of unég?ﬁpaééﬂ wheregn the pﬁosp ite ?s of the formula:

C(CH,) 5

ch = CHz' CHz' CHz CHz' 0

| N7 >p-o ' ¥?
cn,-CH/ \CH,-o y!

wherein Y' is an alkyl and Y? is selected from tert-
butyl and sec-butyl. The solvent is an organic
solvent.
10 ETAILED SCRIPTION OF THE I ION
A process 1is provided for making polymeric
materials. One embodiment of the process involves
introducing a carrier solution into a reaction mass.
The carrier solution contains an organic solvent and
15 a phosphite that exhibits a high degree of solubility
in the organic solvent. '
The process is useful for making polymeric
materials containing (desired from) diene compounds.
The diene rubber polymers which can be used in the
20 present invention are characterized by the following
types (a) and (b): .(a) ABA-type or ABA'’'-type
copolymer (or their combination); (b) AB type di
block copolymer.
In the aforementioned types, A and A’ are blocks
25 derived from comonomers consisting of unsaturated
alkenyl aromatic compounds (e.qg., styrene, a-
methylstyrené, vinyltoluene, vinylxylene,
vinylnaphthalene, etc.) or their mixtures, B is a
block derived from comonomers consisting of diene

-



al kenyl —aromatic conpounds (e.g., styrene, a- methylstyrene,

vi nyl t ol uene,

vi nyl xyl ene, vi nyl napht hal ene,- etc.) or their m xtures,
is a bIock derived from conmononers consi sting of diene

(e g. but adi ene, chl or obut adi ene, isoprene, 1, 3- pent.adi ene,

- 2,:3-di net hyl but adi ene, etc.) or their mixtures. The ABA-type or ABA -type
copolyner may be a so- 5 call ed "tapered" bl ock copolyner, I n which

three bl ocks are directly connected to eagh other or via a "random

copol yner™ consi sting of an al kenyl
constituting eacjorpoutis or aergdi al

an al kenyl aro
copolyner is a

al kenyl aromatic compgun eCIg{Bﬁu@y?el%r gﬁheﬂeﬁggﬁegﬁﬂ%@?%a&%ég“&

bl ock. Exanpl es of es
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block, or a radial teleblock copolymer consisting of

-an alkenyl aromatic compound and a diene compound.

The AB type di block copolymer is a "tapered" block
copol&mer in which two blocks are directly connected
to one each other or via a "random copolymer"
consisting of an alkenyl aromatic compound and a
diene compouhd constituting each block.

Examples of especially desirable rubber polymers
corresponding to the aforementiongd type (a) include
a styrene-ethylene-butadiene-styrene block copolymer,
styrene-butadiene-styrene block copolymer, styrene-
isoprene-styrene block copolymer, etc. Examples of
especially rubber polymers corresponding to the
aforementioned type (b) include a styrene-ethylene-
propylene block copolymer, styrene-butadiene block
copolymer, etc.

The aforementioned rubber polymers may be
totally hydrogenated, partially hydrogenated, or
acid-modified using maleic anhydride, etc. In
particular, hydrogenated polymers are especially
desirable in consideration of the thermal ageing
resistance. _

It is desirable that the quantity of rubber
polymer content be 1-80 parts by weight (with respect
to 100 parts by weight) of the resin composition of

the present invention. Then, it is desirable that:
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copol ynmer, etc. 25 The aforenentioned rubber polyners may be
,totally hydr ogenat ed, partially hydrogenated, or acid-nodified using
mal ei ¢ anhydride, etc. In particular, hydrogenated polyners are
especi‘al |y desirable in consideration of the thermal ageing 30

resistance. It is desirable that the quantity of rubber polynmer content be
1-80 parts by weight (with respect to 100 parts by weight) of the resin
conposi tion of the present invention. Thgn, it is desirable that 4 the
relative quantities of conponents (a) and (b) be 3-97 wt % and 97-3-wt %

respectively. |fpRecR33dive E;Wahftqrtwseofot:w;»dd&w Sd)e-ghd (b) be

et hyl ene- propyl ene rubber, etc. be used conbi nation wth the
af or ement i oned Au§Fetpd PRS & o‘f3 nerrﬁ@?%ﬁi‘éﬁ?ty‘(b) The process is
al so useful for nmaki ¢ feellsseql Fuetheatiore, acfblmte nultiears c@qmnent .

Rubber nodified nQvi nyl i dene aromatic resin rrprl a) rubber

nodi fi ed nonovi ﬁ&ﬁ;{ﬁg B 51 rﬁf’%’%&gpol ? an’&a’?b) nq‘lljsr%éaflt ed rigid

copol yner, gre gemmlalt)iqw euarredtlhg' gfafempntyqnedza'ubbleroqualmemure of a

nonovi nyl i dene %f@%?n?%g@&%”e(ra a%@xd’ or nore conononers in the presence
ery pol

of one or nore meric ubstrat es. Dependi ng on_the
anount of rubber pre§det processr die Adseixusgeful for making graft

‘copolymer having a diene rubber component. Rubber
modified monovinylidene aromatic resins comprising
10 -'(a) a rubber modified monovinylidene aromatic graft
copolymer and (b) an ungrafted rigid copolymer, are
gener.ally' prepared by graft polymerization of a
mixture of a monovinylidene aromatic monomer and one
or more comonomers in the presence of one or more
15 rubbery polymeric substrates. Depending on the
amount' of rubber present, a separate matrix or
continuous rigid phase of ungrafted rigid (co)polymer
may be simultaneously obtained along with the rubber
modified monovinylidene aromatic graft polymer. The
20 resins may also be produced by blending a rigid
monovinylidene aromatic ‘copolymer with one or more
rubber modified monovinylidene aromatic graft
copolymers. Typically, the rubber modified res;l.ns
comprise the rubber modified graft copolymer at a
25 level of from 5 to 100 percent by weight based on the
total weight of the resin, more preferably from 10 to
95 percent by weight thereof, more preferably 20 to
90 percent by weight thereof, and most preferably
from 15 to 85 percent by weight thereof; and the
30 rubber modified resin comprises the ungrafted rigid
polymer at a level of from 0 to 95 percent by weight
based on the total weight of the resin, more
preferably from 5 to 90 percent by weight thereof,
more preferably from 10 to 80 percent by weight



continuous rigid phase of ungrafted rigid (co)polynmer may be sinmultaneously
-obt ai ned along with the rubber nodified nonovinylidene aromatic graft
pol ynmer. The: 20 resins may al so be produced by blending a rigid
nmonovi nyl i dene aronatic copol yner with one or nore rubber nodified
‘mohovi nyl i dene aromatic graft copolyners. Typically, the rubber nodified
resins conprise the rubber nodified graft copolyner at a 25 | evel of from
5 to 100 percent by weight based on the ta@al weight of the resin, nore
preferably from 10 to 95 percent by wei ght thereof, nore preferably 20 to
90 percent by wetbéreoliecapdf moathdpreserpbdfrefzbmy 15r ton 85 per8engebgent by
wei ght thereof; e ubber nodified resin conprises the ungrafted
rigid polymer atégggégeFﬁgfeP?6n10 to 95 percent by wei ght based on the
total wei ght of the rMenavipwlidgnef éaxematiq ompBomerso whdiahemayybaei ght
thereof, more prehgiapby | aggntle! O yME e latpnachopiy] StiRepeol and
5t ht 't hereof.

nost preferably from o0 85 percent by weig e Monovi nyl i dene
aromati ¢ nondner BAMARERTABGS b - BrpidPE@mARAYRANeyt AR, ORI Bha2kE¥ iyl
styrene, 5 hal 8sk¥xeney hyirckproupstvtete, grenupsororli tiké kilic1aklcoxy or

oy omat ¢ monomer 408, G nie RORTEERVEFPRST AROREIAS | BRRRE * SaPa-

hydr oxyst yrene ovimglhoxpiugnene oinyilgywlerse thdswoflstyrene, para-

hydroxystyrene or methoxystyrene or mixtures thereof.

10 .-The monovinylidenearomatic monomers utilized are
generically described by the following formula:

-

X

g
\

H

X

wherein X is selected from the group consisting of
hydrogen, alkyl gfoups of 1 to 5§ carbon atoms,
cycloalkyl, aryl, alkaryl, aralkyl, alkoxy, aryloxy,
15 and halogens. R 1is selected from the group
consisting of hydrogen, alkyl groups of 1 to 5 carbon
atoms and halogens such as bromine and chlorine.
Examples of substituted vinylaromatic compounds
include styrene, 4-methylstyrene, 3,5-diethylstyrene,
20 4-n-propylstyrene, a-methylstyrene, a-methyl
vinyltoluene, a-chlorostyrene, a-bromostyrene,
dichlorostyrene, dibromostyrene, tetrachlorostyrene,
mixtures thereof and the like. The preferred



10 The nonovinylidenearomatic nononers wutilized are generically

., described by the followng formula: [err] H wherein X is selected fromthe
group consi sting of hydrogen, al kyl groups of 1 to 5 carbon atons,
cycl oal kyl, aryl, alkaryl, aral kyl, al koxy, aryloxy, 15 and halogens
R:is selected from the group consisting of hydrogen, alkyl groups of 1
to 5 carbon atons and hal ogens such as brom ne and chl ori ne. Exanpl es of
substituted V|nylaronat|c conpounds i ncluge styrene, ‘4-nethyl styrene,

3, 5-di et hyl styrene, 4-n- propyl styrene, [err]-nethyl styrene,

a-methyl vinyl tgf nyli&b&@'QﬁﬂﬁkﬁﬁﬁﬁemonomérgrQﬂﬂﬁiyéﬁﬁe styrene

di chl orostyrene, ronostyrene, tetrachlorostyrene, m xt.ures hereof and
the like. 'ﬂﬁ?diﬁﬁﬁQﬂmﬁ&PYlS%Vﬁ%m%v|nylldene aromati ¢ nononers used are

styrene and/or [err] é@ﬁm&rﬁéﬂéenwni@mmnﬁaws pai c-dsedraymlan used with
t he nmonovi nyl i dene

i ncl udes 5 onttrile,
met hacryl oni t ri MODP¥L Pfﬂgaﬁﬁﬁr] a?&?ﬂaﬁﬂ ryIWﬁRﬁT?Futed gé%ﬁ &8, [err]
to [err] allkyl, sarpylonited ey yineﬁhhetyﬂ.uhdzdrlmehaccr,ylt@t &Gy a&dkptl comrcid,

S, 5! L B8 85k AR AREE oIV 3 S Bl 554 e 0e o
hal oaryl substi thdloshrel eisdbltiglited dytethet iybaty) atasrylic acid, -
' methacrylic acid, itaconic acid, acrylamide, N-

substituted acrylamide or methécrylamide, maleic
10 ‘‘anhydride, maleimide, N-alkyl, aryl or haloaryl

substituted maleimide, glycidyl (meth)acrylates,

hydraxy alkyl (meth)acrylates or mixtures thereof.

The acrylonitriie, substituted acrylonitrile, or

acrylic acid esters are described generically by the
15 following formula:

wherein R! may be selected from the same group set out
for R as previoﬁsly defined and Y is selected from
the group consisting of cyano and carbalkoxy groups
wherein the alkoxy group of the carbalkoxy contains
20 from one or about twelve carbon atoms. Examples of
such monomers include acrylonitrile,
ethacrylonitrile, methacrylonitrile, a-
chloroacrylonitrile, a-bromoacrylonitrile, methyl
acrylate, methyl methacrylate, ethyl acrylate, butyl
25 acrylate, propylacrylate, isopropyl acrylate and
mixtures thereof. The preferred monomer is
acrylonitrile and the preferred acrylic acid esters
are ethyl acrylate and methyl methacrylate. It is



hydroxy al kyl (neth)acrylates or mxtures thereof. The acrylonitrile,
.substituted acrylonitrile, or acrylic acid esters are described
generically by the 15 following foernmula: [err] 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 car bal koxy groups wherein
t he al koxy group of the carbal koxy contai ns 20 fromone or about twelve
carbon atons. Exanples of such monones s i ncl ude acrylonitrile,
ethacrylonitrile, met hacrylonitrile, a- chloroacrylonitrile,

a- br omoacryl oni tdep. pFESE¥tedC kHaY Cend®hlyy 1Bt hRdy| Bbeers) huinexcryl ate,
utyl 25 acrylate, “propylacrylate,  iso acr and m xtures
t her eof . THacldedbr pge emphoyed 1 FsC‘g@P:E‘K%H‘PPlV}Ge&hrﬁPTW?)P& erred
$c;¥Lgc ?g}grfzgﬁ?ﬁgﬁﬁgﬁgqmg, ?prylatg and netha% met hacryl ate. S
I n conb!onat lon with &rﬁﬁ' e’ﬁ@g% riagﬁogﬁ'gﬁ'l Sffﬁf%hﬁggﬁnggg%gm\p eicfeg'{z:‘ ?yed
S e e A
' Sppref er abl 5 pretR tﬁ'n?o ﬁ'ﬁ% %%ﬁﬁ‘éﬂskh@ I evg‘1J 0 romiegjgt ggt ©
percent by wei gmhebasebben shbsttaedle wes gbreferehdygrriresent in the
graft copolymer at a level of from 5 to 85 percent by
weight based on the total weight of the graft b
10 ~‘copolymer, more preférably from 10 to 80 percent by
weight thereof, and most preferably 20 to 70 percent
by. wéight thereof; and the rigid superstrate is
preferably present at a level of from 15 to 95
percent by weight based on the total weight of the
15 graft copolymer, more pfeferably from 20 to 90
percent by weight thereof, and most preferably from
30 to 80 percent by weight thereof.
For high rubber graft emulsion resins, the
rubber level will range from 50 to 85% by weight
20 based on the-total_weight of the rubber modified
resin. For mass polymerization, the rubber 1level
ranges from 4 to 40% by weight based on the total
‘weight of the rubber modified resin. For blends of
. an ungrafted 'rigid copolymer (such as styrene-
25 acrylonitrile copolymer) with an emulsion high rubber
graft (HRG) copolymer (such as acrylonitrile-
butadiene-styrene graft copolymers), the rubber
loading will typicaily range from 10 to 40% rubber
based on the total wezght of the rubber modified
30 resin.
' Examples of rubbery polymers for the substrate
include: conjugated dienes, copolymers of a diene-
with styrene, acrylonitrile, methacrylonitrile or C,
to €, alkyl acrylate which contain at least 50%
35 (preferably at least 65% by weight) conjugated



10 copolymer, nore preferably from 10 to 80 percent by wei ght thereof, and
. nost preferably 20 to 70 percent by, weight thereof; and the rigid
superstrate is preferably present at a |l evel of from 15 to 95 per cent by
wei ght” based on the total weight of the 15 graft copolyner, nore
preferably from 20 to 90 percent by weight thereof, and nost preferably
from30 to 80 percent by weight thereof. For high rubber graft emul sion
resins, the rubber level will range from&0 to 85% by wei ght 20 based on
the total weight of the rubber nodified resin. For mass pol yneri zati on,
the rubber |evedieaeges boagidéobred8ds by wei:gtl:thrémsa:hmdﬂ‘re odleflinnei ght

f th bb ted I

O neasorer RobEd e ehPLoRbeRiERall WHESIIRG L Eh oge v
rubber graft (HRnylecppommnnY¥Qnﬁﬂ1nQarCQnﬂq¢amedr|déenbutdﬂ?@ﬂ@.styrene
graft copolynergl%ikgﬁerquﬁﬂ, [ mnb taplcellyaigggg BE?SE%Q o 0 40%

rubber based on the total wel ght. of r bbber
Exanpl es of SrubBemppedypexss Or ¢%90%xmsr$euwithuﬂhmyadiem@nja@va@ di enes,

copol ymers of asé eaﬁevv' “?hét HE:?Wicaﬁbi&ﬁEH il alEBt Eaﬁu&anubr lge or
[err] to [err] acrylate which_contain at [east 50% 35 (preferably

at |least 65% ﬁy mBPGhPf m@EﬁJBQQYEHnCtiBnE#eﬁ§§ssﬁép§ﬂ§5pﬁgﬁ§t§r
m xtures thereoguchl & idlkylenediol di (meth)acrylates, alkylenetriol

tri(meth)acrylates, polyester di(meth)acrylates,
10 .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
15 mixtures of these agents.

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,-

20 C¢-alkylacrylate which are produced by aqueous radical
emulsion polymerisation.' The acrylate rubbers may be
cross-linked, particulate emulsion copolymers
substantially of C,~Cg-alkylacrylate, in particular C,-
Cs-alkylacrylate, optionally in admixture with up to

25 15% by weight of comonomers such as styrene,
methylmethacrylate, butadiene, vinyl methyl ether or
acrylonitrile and optionally up to 5% by weight of a
polyfunctional crosslinking comononmer, e.g.
divinylbenzene,glycol-bis-acrylates,bisacrylamides.

30 phosphoric acid 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

35 have a so-called core/sheath structure, e.g. a core



rubbers i.e. ethylene propylene copolynmer (EPR) or ethylene propylene
.non-conjugated diene (EPDM; silicone rubbers; or [err] or [err] alkyl
acrylate 5 honopol ynmers or copol yners with butadi ene and/or styrene.
The acrylic polymer may al so contain up to 5% of one or nore pol yfunctional
crosslinking agents such as al kyl enedi ol di (nmeth)acryl ates, al kyl enetri ol

tri(meth)acryl ates, pol yest er di (neth)acryl ates, 10 divinyl benzene,
trivinyl benzene, butadiene, isoprene and @ptionally graftable nonomers such
as, triallyl cyanurate, triallyl I socyanur at e, al |yl

(meth)acryl ate, @fadiehemeteér dhal lo! shegrhatss Q'Ee&hxheafi&ﬂoa@ e
triallyl esters of citric acid or 15 m xtures of theSe agents. ﬁe
diene = rubbers V8T®§: preferably be pol ybutadi ene,  polyi soprene and

c?polyners Ff butadspeeiﬂ$Fr|¢T?Fmg8?&abydMGhGhtTéﬁo%@ﬁEHOﬂEfﬁa§99h as
styrene, acrylo . cr e or [err]-
[err]-al kyl acr y%@%i%\ﬁ?%ﬂﬁg’r é*%"f%%ﬁ&% gbea rﬁBﬁﬁ&Faéﬁul%fi okhe

pol yneri sati®n. grhEt acpglymer r Lduter gemgr beatlyssdésokided pprtthel ate
enul si on copol ?M$s lally of [err]-alkylacrylate, in particular
[err]- [err]-algi aé?@ a e?g¥%$?%hally In adm xture with up to 25 15% by
“wei ght of conononers such as styrene, nethyl nethacryl ate, butadiene,
vinyl methyl ether or acrylonitgile and optionglly up toxb% by weight of a

pol yfuncti onal crosslinking cononongr, e.qg. .
di vi nyl benzene, gl ycol - bi s-acryl at ,bisagrylanides, 3 phosphoric acid
triallylester, - citric acid triaklylegter,¢ =algylesters of acrylic
aci-d or methacrylic aci d, /// triallyl cyanunate, ' '

' X K X!

wherein X' is selected from the group consisting of

hydrogen, alkyl groups containing from one to five

carbon atoms, chlorine or bromine. Examples of

10 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 éubstituted

butadienes such as dichlorobutadiene, bromobutadiene,

15 dibromobutadiene, mixtures thereof, and the like. A
preferred conjugated diene is 1,3 butadiene. o

The substrate polymer, as mentioned, is

preferably a conjugated diene polymer such as

poclybutadiene, polyisoprene, or a copolymer, such as

20 butadiene-styrene, butadiene-acrylonitrile, or the

‘like. The rubbery polymeric substrate portion must

exhibit a glass transition temperature (Tg) of less

than about 0°C. '

Mixtures of one or more rubbery polymers

25 previously described for preparing the monovinylidene

aromatic graft polymers, or mixtures of one or more

" rubber modified monovinylidene aromatic graft

polymers disclosed herein may also be employed.



triallylisocyanurate. Al so suitable are m xtures of diene- and

. al kyl acryl ate rubbers and rubbers which 35 have a so-called core/sheath
structure, e.g. a core 9 of diene rubber and a sheath of acrylate or
vice versa. Specific conjugated diene nononers normally utilized in
prepari ng the rubber substrate of the 5 graft polymer are generlcally
described by the followng fornula: [err] wherein [err] is selected from
t he group consisting of hydrogen, alkyl droups containing fromone to five
carbon atons, chlorine or brom ne. Exanpl es of 10 di enes that nmay be
used are but adi fuethexmmreEne,the rubhiper atlagneemprisget bikher3apddaak ene,

o3 oimet byl bugd Bifson S didimdy 3 PRRLACUERE: baitiBRE Sidentiad enes,

chloro and f ono buta I enes suc I chl or obut adi ene
br onobut adi ene, in5 thdisor dnyentdgiren@s nil@asured h&eoBSimm@® t Ad9htkke. A

preferred conj U%fa%gnfis%l%d S refh8dkadigne. cibfllawst '}@Tdi'od?f?iah‘ﬁ%r as

ment i oned, IS gpg erably a con t ed dlene ¥

polybutad|eﬁe g hypy ( éﬁﬁkﬁmmyxepe ggegoas hav1ng an

bult adi ene- st xl;r teaeerég\ét tafame:lacrsaww lv}eaglhwroﬁ e llddte onEhof Weery

pol ymeri c -substra artion t ass tr SI t eraure

(Tg) of less t hi ﬁp&hn mb% hlbi mic ns, pre eratbl% F8y aé
microns, for emulsion based polymerized rubber
latices or 0.5 to 10 microns, preferably 0.6 to 1.5

10 . microns, for mass polymerized rubber substrates which

also have included grafted monomer occlusions. The
ru?bef substrate is preferably a particulate, highly
crosslinked diene or alkyl acrylate rubber, and
preferably has a gel content greater than 70%.

15 Preferred graft superstrates include copolymers
of styrene and acrylonitrile, copolymers of a-
methylstyrene and acrylonitrile and.

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

20 or styrene. Specific examples of monovinylidene
aromatic graft copolymers include but are not limited
to the following: acrylonitrile-butadiene-styrene
(ABS)., acrylonitrile-styrene-butyl acrylate (ASA),
methylmethacrylate-acrylonitrile-butadiene-styfene

25. (MABS) , acrylonitrile-ethylene-propylene-non-
conjugated diene-styrene (AES).

The ungrafted rigid polymers (typically free of
rubber) are resinous, thermoplastic polymers of
styrene, a-methylstyrene, styrenes substituted in the

30 nucleus such as p-methylstyrene, methyl acrylate,
methylmethacrylate.acrylonitrile,methacrylonitrile.
maleic acid anhydride, N-substituted maleimide, vinyl
acetate or mixtures thereof. Styrene/acrylonitrile
copolymers, q-meth&lstyrehe/acrylonitrile copolymers



M xtures of one or npre rubbery polyners 25 previ ously described for
.preparing the nonovinylidene aromatic graft polyners, or m xtures of one or
nmore rubber nodified nonovinylidene aronmat.ic graft pol yners discl osed
herein may al so be enpl oyed. 10 Furthernore, the rubber may conprise
either a block or random copol ynmer. The rubber particle size used in this

I nvention as neasured by sinple Iight transm ssion nethods or capillary
hydr odynam c 5 chromat ography (CHDF) mayibe descri bed as havi ng an
average particle size by weight of select one of the following: 0.05 to 1.2

mcrons, preferaghi méthglméthact9latel/@crelvnditen leasasbdiomery | @ed rubber
| atices or 0.5 tQ 1gﬁm crLons, preferably 0.6 to 1.5 10 mcrons, for nass

pol ymeri zed r ubb®BF® BE??at es which al so have included grafted nononer
occl usi ons. The rubbeTheuusgrafted srigid ecgulyme rm@riec khaws, ahdghay

| i nked di |
cross! nken o crge gregblid P udg) SUTBRE1aBETR cLE iy OVEeD 001
copol ymers of sthYeneeBHYSHORy| onisusPeasiobpol y Rl or er rqr  nelPWKst yrene

and ~ acryl oni tﬁéiﬁneri@ﬂ@iaﬁt hym@w?féféfémpoﬁwsrmef%y &S With
up to 50%by wei ght of err méla tes, acr Ionltrl or styrene.

Speci fi ¢ exanpl LECUHRBV | oﬁﬁ?‘i“c e990 c&sv1 ¢RAr Q0PncaREe but
are not linited 1pmitEngorisyéalty neaier Ol Idﬁeﬁwad!oeaa 510 TR g

(determined in dimethylformamide at 25°C).

10 - The number average molecular weight of the
grafted rigid superstrate of the monovinylidene
argma'tic resin i1s designed to be in the range of
20,000 to 350,000. The ratio of monovinylidene
aromatic monomer to the second and optionally third

15 monomer may range from 90/10 to 50/50 preferably
80/20 to 60/40. The third monomer may optional
replace 0 to 50% of one or both of the first and
second monomers.

'~ These rubber modified monovinylidene aromatic

20 graft polymers may be polymerized either by mass,
emulsion, suspension, solution or combined processes
such as bulk-suspension, emulsion-bulk, bulk-solution
or other techniques well known in the art.
Furthermore, these rubber modified monovinylidene

25 aromatic graft copolymers may be produced either by
continuous, semibatch or batch processes.

The organic solvent may be any suitable organic
solvent, which preferably has a melt temperature
below 25°C, and suitable examples include C; to Cy

30 hydrocarbons, more pre'ferably C, to C,, hydrocarbons,
such as benzene, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane and n-hexane, and most preferably is
cyclohexane. Other suitable solvents include
aliphatic or aromatic hydrocarbons, mineral oil, and

35 hydrocarbon monomers such as styrene. The carrier



(ABS), acrylonitrile-styrene-butyl acrylate (ASA),

.nmet hyl met hacryl ate-acrylonitril e-butadi ene-styrene 25. (MABS),
acrylonitrile-ethyl ene-propyl ene-non- conjugated di ene-styrene (AES). The
ungrafted rigid polyners (typically free of rubber) are resinous,

t hermopl astic polyners of styrene, a-nethylstyrene, styrenes substituted in
the 30 nucl eus such as p-nethyl styrene, nethyl acrylate,

net hyl methacryl ate, acrylonitrile, nethacgylonitrile, maleic acid
anhydride, N-substituted mal ei m de, vinyl "acetate or m xtures thereof.

Styrene/ acryl oniggihe€i Rpoi§ne55,s?lggigﬁlsgfregg Qﬁi¥|09bi05h€ cgpgl yners

and net hyl net hacryl ate/acrylonitrite cog ners a referre
ungrafted rigi d RRPSPhiEes aTBekRBRAPRABENDS §§e§e§pgi¥dp§9sea§|§§|a

pol ymeri sation, lévéﬁréfcﬂféﬁ 2 tobSO géﬁ@éﬁtoﬂy weSHaReBaLEA, onlﬁﬁért'on
aver age_nol ecul ar

or bul k pol yneri pr.ef erabl,y hav er

wei ghts of from 99t %% :Iogtﬁ)dy%dgledﬁ@q risn rsﬁg“'\ﬁqé’@osF‘f’}'entﬁg?EaPin] of

fT L om 2?rb to 150 nf¥gm(det erclm Sledp!erﬁéw?twlhﬁrélg‘n;ﬂ ctgze&bo[fer rdnd #HOst f
e nunber average | of, . the graft r syperstrate o

the monovi nyl i d dEREEY B ol pd t a0 g‘?%‘g‘?’gt fefhfic; ERSE5F - 20, 000

t o 350, 000. THehe aorgamimosoliventi ctkmepa‘nedmtahiyrmpnesento irhethecond

d opti 1Ty th | / o
507207t o o) b | CAEELEP olRODHR' a8 1808F LEOFLER 30 £ 89/ BA-peRter 0!y
by weight based on the total weight of the carrier

10 'solution, more preferably from 50 to 90 percent by
weig@t thereof, and most preferably from 60 to 80
percent by weight thereof.

One embodiment of the process involves feeding

‘the carrier solution intp a8 reaction mass. The
15 reaction mass comprises vinyl monomers and diene
monomers and/or diene derived polymers. The

phosphite serves to enhance the oxidative stability
of the polymeric materials during processing and
post-processing. Another embodiment of the process
20 . involves introducing the carrier solution into the
polymeric material, and then removing the solvent
therefrom.
Other suitable processes for using the present
invention include processes for making vinylic
25 polymers including, for example, polystyrene,
polyvinylchloride, anionic polymers, polybutadiene,
polyisoprene, and polymethylmethacrylate.
Mass, bulk, mass-suspension, suspension and
emulsion processes are well known in the art. The
30 present invention involves improving the phosphite
delivery system of those processes by utilizing a
carrier solution that contains a phosphite which
exhibits high levels of solubility in organic
solvents.



replace 0 to 50% of .one or both of the first and second nononers. These

. rubber nodi fi ed nonovi nylidene aronmatic 20 graft polyners may be

pol ymeri zed either by mass, enul sion, suspension, solution or conbined
processes such as bul k- suspensi on, enul si on-bul k, bul k-sol ution or other
-techniques well known in the art. Furthernore, these rubber nodified
monovi nyl i dene 25 aromatic graft copolyners may be produced either by
conti nuous, sem batch or batch processes.i3Tlhe organic solvent may be any
sui tabl e organic solvent, which preferably has a nelt tenperature bel ow
[err], and suitabl e oacigmesicnalatdeibarrast auded r he¥@in hydeesar bans, nore

preferably [err]_, rr y carbans, such as benzene, tetrahydrofuran,

di oxane, 1, 2- d%ﬁ&%fiye&rﬁ%n?% n- ;mﬁe‘ eﬁﬁptﬁﬁé S e&éﬁol yéljr%al

cycl ohexane. podymeric pradiat igolsaiitsion not udibspérshomi c or aromatic
hydrocar bons, m neralpyj | 5%?%- g@@gggﬁy Jmn r :ﬁ?ﬁﬂ rene.

The carrier 12 sol Jﬁ(ﬁpl al%olputlon 0 }g%hani C SO t\s/en anzcalé:tp"ﬁzg)és/phi te.
The phosphi Pe | 3bgver @58y present at a level of from1 to 50 percent by

vei ght based on the total weight of thgasipgeer Sol ution, nmore preferably 5
from10 to 50 percent by weight .thereof,, and nost preferably from20 to 40

percent by wei ght thereof. The organi 1 t is preferably present in the
carrier solutiogxat a |evel of HEHgen 50 to 99 EEp@Mlity &

1 Phos 1 50.1 -

A Phos A <10

B Phos B - 15.7

Cc Phos C 12.4

Solubility for example 1 and comparative example
A is measured as solubility in hexane with each
percentage value being equal to grams of phos per
milliliter of hexane (20% = 2 g/ml, 10% = 1g/ml.
10 Phos A is Tetrakis(2,4-di-tert-butylphenyl)4,4’-
diphenylylenediphosphonite.
Phos 1 is of the formula

The examples of Table 2 illustrate the in
polymer solubility of the present phosphites which
15 should facilitate phosphite dg‘.spersion in the polynier
compositions. '
Phos B is bis(2,4-di-t-butylphenyl)
pentaerythritol diphosphite.
Phos o is tris(2,4-di-tert-butylphenyl)
20 phosphite. .
Phos D is trisnonylphenyphosphite.



by wei ght based on the total weight of the carrier 10 sol ution, nore

. preferably from50 to 90 percent by weight thereof, and nost preferably
from60 to 80 percent by weight thereof. One enbodi nent of the process

i nvol ves feeding the carrier solution into a reaction nass. The 15

- reaction mass conprises vinyl nononers and diene nononers and/or diene
derived polyners. The phosphite serves to enhance the oxidative
stability of the polyneric materials duriqyg processing and post-processing.
- Anot her enbodi nent of the process 20 i nvol ves introducing the carrier

sol ution into the polowyerd-G Wéfd | @bmpaRHLiPEn ekafiBY R e exQimta

therefrom QO her, suit blezprocess s for_using the present |nventio$i ncl ude
processes for n&kBRG vi MANE eXamplas ok he PrRSeRk ntpventien. exanpl e,

pol ystyrene, polyvi nphold @ iwds ohithe @yl ers, pol ybut adi ene,

pol yi soprene, and pol ynet hyl net hacryl ate. Mass, bul k, mass-suspension,
suspensi on and enul sion processes are well known in the art. The 30

- present invention invol ves/ ™M orm he phosphit livery system of those
processes by utilizin sol ut1 LlEHOCO phosphite which
exhibits high levels of solubif\ty in_grganic sol 13 Pol yneric
material as used herein re o

. Values are set out as concentration in parts per

5 -'million based on the total weight of the linear low

density polyethylene. The greatly increasing values

with fime for examples 2 and 3 compared to CEX D-G

lllustrates the greatly enhanced solubility of the
present phosphites.



either the final polynmer product or the final polyneric product in solution
. or dispersion. The phosphite preferably has a nelt tenperature 5 above

[err]. EXAMPLES Table 1 Ex : Phos Solubility %1
Phos 1 50.1 A _ Phos A <10 B

- Phos B 1.5.7 C : Phos C 12.4 Solubility for
exanple 1 and conparative exanple A is neasured as solubility in hexane
wi th each percentage val ue being equal to grans of phos per milliliter of
hexane (20% = 2 g/m, 10%= 1g/m . 10 Phos A is Tetrakis
(2,4-di-tert-butyl phenyl) 4,4'- diphenylsyl enedi phosphonite. Phos 1 is of
the formula [err] The exanples of Table 2 illustrate the in polyner
solubility of the present phosphites which 15 should facilitate phosphite
di spersion in the polymer conpositions. Phos B IS

bi s(2,4-di-t-butyl phenyl) pentaerythri-tol diphosphite. Phos C is
tris(2,4-di-tert-butyl phenyl) 20 phosphite. Phos Dis
tri snonyl phenyphosphite.
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14 CEX DG were conparative exanpl es. and exanples 2 and 3 were exanples of
.the present invention. Phos 2 was of the fornula Val ues are set out as

concentration in parts per 5 mllion based on the total \Aﬁwmmm"wtmu”m
| i near Iomrdensr%y—pe%yefhy+ene——The greatly increasing va
for exanples 2 and 3 co red to CEX D-Gillustrates the great y bnﬁanéed
solubility of t |tes 15 16 CLAIMS 1. A
polynerrzatron p ng; (a) inggoducing a carrier solution |nto
a vinylic nonone ss; said carrier solution conprising a
l'iquid organic solvent and a phosphrte chatryg formula: [err] wherein [err]
Is an al kyl and err] el ected fromtert-but and sec-butyl, (b)
pol yneri zi ng sai énBPiXmFE&éﬁgﬁQQnﬁﬁgqﬁ§ r%ﬁﬂﬁﬁ}%? Qhosphi te stabilized
pol yneric naterial. (a) introducing a carrier solution into a
monomeric reaction mass, said carrier
solution comprising a 1liquid organic
solvent and a phosphite of the formula:

C(CH,) 4

'H;C CH,-CH,-CH, \C CH,-0

CH,-CH,/ \CH,-o/ y!
wherein Y! is an alkyl and Y? is selected
from tert-butyl and sec-butyl,

(b) polymerizing said monomeric reaction mass
to produce a phosphite stabilized polymeric
material.

2. The process of Claim 1 wherein said solvent is
removed from said polymeric material.

3. The process of Claim 1 wherein said reaction
mass comprised a diene compound.

4. The process of Claim 1 wherein said reaction
mass cpmprises a vinyl'aromatic monomer.

5. The process of Claim 1 wherein said polymeric
material comprises vinyl aromatic-diene
copolymers.

6. The process of Claim 5 wherein said copolymer is
a styrene-butadiene-styrene block copolymer.

7. A carrier solution for introducing a phosphite
into a reaction mass of a polymerization
process, said carrier solution comprising:

(a) an organic solvent, and

(b) a phosphite of the formula



2. The process of CJaim1l wherein said solvent is rermvecL from sai d__._._. —
. polymeric material. 3. The process of Caim1l where sai d reaction

conprised a di ene conpound—4--—The process of C al m 1 V\herﬁwuﬂﬂllﬂmu‘lwum
reaction mass co r| es a vinyl aromatic rmononmer. 5. The p
.1 wherein sal d p hted conpri ses Vi nyI aromati c-di ene
copol yners. 6. ai m 5 wherein said copolyner is a
st yr ene- but adl ene- copol ymer q447. A carrier solution for

i ntroducing a phosphi te |nto a reaction mass of a polynerization process,
said carrier solution conprising: (a) an orga@(cc}ﬁpl vent, and (b) a

phosphite of the fornul a 17 [err] V\/nerel nf[err 1S an aI kyl and [err] is
sel ected from t eFiCHiHzy L aﬁgﬁsg\abu The carr solution of Claim?7
wherein said solvent is cycloh \I‘Ipe.oc ng2of Claim?7

wherein [err] and [err] are eacp/teN butyl’ 10. carrier solution of
Caim?7 wherein said phogﬁh ¢eis pr@yen? at a IeveIY of from1l to 50
percent by wei ght based on the total weight of the conposition:

wherein Y' is an alkyl and Y? is selected
from tert-butyl and sec-butyl.

8. The carrier solution of Claim 7 wherein said
solvent is cyclohexane.
9. The carrier solution of Claim 7 wherein Y‘ and Y?

~are each tert-butyl.

10. The carrier solution of Claim 7 wherein said
phosphiée is present at a level of from 1 to 50
percent by weight based on the total weight of
the composition. - '

11. The carrier solution of Claim 7 wherein said
phosphite is present at a level of from 2 to 25
percent by weight based on the total weight of
the composition. '

12. The carrier solution of Claim 7 wherein said
phosphite is present at a level of from 2 to 15
percent by weight based on the total weight of
the composition.

13. A polymerization process comprising:

(a) polymerizing a monomeric reaction mass to
produce a polymeric material;
~(b) introducing a carrier solution into said
o polymeric material, said carrier solution
comprising a liquid organic solvent and a
phosphite of the formula: '

C(CHy)s

~ /CHZ-O\P-O Y?
PN s

CH,-CH, CH,-0 Y!

ch = CHz" CHz' CHz



11. The carrier solution of Claim7 wherein said phosphiLe_is present_at a
| evel of from 10 to 50 percent by wei ght based on the to ht of the -
conposition. 12. The carrier solution of C aim?7 wherei ‘iﬁ wl mﬁmmﬂﬂl S
present at a level of from20 to 40 percent by wei ght ba

. wei'ght of the conposition. 13. A polynerization process conpr|5|ng

pol ynmeri zing a vinylic nononeric reaction mass to produce a polynerlc
material; (b) introducing a carrier solujgon into said polyneric nmaterial,
said carrier solution conprising a liquid organic solvent and a phosphite
of the formul a: 18 mher@&égﬁryl | Bs aBnalaiKy1arghd ev? 114 sseebeebqd from

tert-butyl and sec- but | .
y y from tert-butyl and sec-butyl.



