H GH. PERFGRVANCE POLYMER ' covpos! 7| REVP /s coRy

Fi el d¥of the I nvention This invention relates to new
conposi tions of matter. Nor e partlcul arly, the instant invention is
directed to novel 5 conpositions conprising polyner systens and orthoester
and/ or - orthocarbonate functionalized ol efin polynmers, and the :
conposi tions unexpectedl y display higq conpatibility and no visible
del am nati on when conpared to convenfional blends. 10 Background of
the Invention : P ' pal for instance,
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10 Background of the Invention

Polyamides and polyethers, for instance, and/or polymer
blends which contain polyamides and/or polyphenylene ethers (PPE)
constitute an invaluable class of engineering thermoplastic resins.

15 Resins of such are characterized by a unique combination of
chemical, physical and electrical prbperties. For instance, they are
resistant to many solvents, generally have high impact strengths. As
a result of this unique combination of properties, polyphenylene ether
and polyamide resins are suitable for a broad range of commercial

20 applications. '

It has been of increasing interest to prepare polymer
systems which display improvements in the above-mentioned
properties as well as in ductility. This is often achieved by blending
polymers with one another. However, resins comprising

25 polyphenylene ethers and/or polyamides are to a large extent
incompatible, making them difficult to blend with other polymer
systems. .

The instant invention, therefore, is directed to novel
compositions comprising polymer systems and orthoester and/or

30 orthocarbonate functionalized olefin polymers, and the compositions
unexpectedly display high compatibility, no visible delamination,



The instant invention, therefore, is directed to novel conposi tions
conprirsi ngspol ymer systens and orthoester and/or 30 ort hocar bonat e
functional.ized ol efim polyners, and the conpositions unexpect edl y
dISp|ay hi gh conpatibility, no visible delam nation,

favorabl e i npact resistance and percent elongatlon and/or
|ncreased ductility when conpared to c%pventlonal bl ends.
Description of the Prior Art ) Efforts have been

di scl osed for producin | e et her sition U. S

Patent 5, 258, 455, avora%b%rfveﬂ@rr#@ﬂ%né 3 PBIT SRS 28Rp EBRE ar e
descri bed, wderctility when mmwedttocumvenﬂnrmlrblam group- or

el ectrophilic group- 10 functionalized pol yphenyl ene ethers of high

mol ecul ar wei ght, | ower - ol ecul ar wei ght unfunctionalized

pol yphenyl ene " et hddeseriptian of theaPrigaArt f uncti onal i zed ol efin pol yner.
Still others hgve focused on produci ng pol yphenyl ene ether resin

conpositions. In U S Patent 31 S|t|ons 15 conpri sing
pol yphenyl-ene. ether, pol yanﬁé@" F‘ﬁ %ge {arRreducing 5ng epoxy

co[rpo?ngls a(r]I e Sles dquﬁibnylene ether compohsxtuoanimeUJSISFbaaht 5268488 is .
patentably .distin e, a S ng ot her
Pencona 1 4 8t 4 et end Sher-carin BENINE 2 HRBSTONS Hre it nidrns
systens and or t hoeyslnmem‘zeand corpositions noohaman;alt grolm@medemropmw glosipr n

pol yners. |d(néifzeﬁr;;k§‘oslngr§ylsé|%‘ ethers of high molecular welgHt, [dWdrant

i nvention is |rect .
molecular weight unfunctionalized polyphenylene ethers and an
~ aliphatic functionalized olefin polymer. |
Still others have focused on producing polyphenylene
ether resin compositions. In U.S. Patent 4,315,086, compositions
15 comprising polyphenylene. ether, polyamide, liquid diene polymers
and epoxy compounds are described.

_ The instant invention is patentably distinguishable from
the above-described, since among other reasons, itis directed to
novel compositions comprising polymer systems and orthoester

20 and/or orthocarbonate functionalized olefin polymers.

Summary of the Invention

The instant invention is directed to compositions
25 comprising: '

{(a) functionalized polymer systems selected from the
group bonsisting of polyphenylene ethers, polyamides and
combinations thereof; and

(b) olefin polymers having at least one functlonal moiety

30 selected from the group consisting of orthoesters and
- orthocarbonates. _ |



25 conpri Si ng: (a) functionalized polynmer systens

sel ect’'ed fromthe group consisting of polyphenyl ene ethers, polyam des
and conbi nati ons thereof; and (b) ol ef i n pol ymer s
‘having at |east one functional noiety 30 sel ected fromthe gr oup

consi sting of orthoesters and ort hocar bonat es.

-3 - : Detail ed Description of the Preferred Embodi ment s

Pol ynmer systens, as used throughout, are détined herein to mean

pol yphenyl ene et paly, copol yners
conprising the S;ﬁétaﬁ%?@?%%@ﬁﬁbn 8f ﬁﬁp ‘ﬁb’%@?g@ﬁwﬁi‘éﬁm ially,
there is no limtation with respect to t he honnpolyners copol yners

&y of formng
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hi gh performance ?/
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unsubsti t ut ed horﬁﬁﬁ@%’@# 2“’%5%“%0&%&@@?‘%% Jb‘%]ﬁﬁﬁ?ﬂﬁé with respg?tﬁgr s are
i ncl uded. Sui t abltbeifwmroppolymers, copolyrherscorblends desgrited above other than

|2ngl Shge'; gﬁljorln g;)pofymfs co*‘.{me Bf tdr ﬁﬁﬂtﬂp?éﬁ&l'ﬁ &l%gﬁblgﬁﬁ%ﬁ Wi th,
for exanple, 2,3,@®Mpositons with memtawqastﬁereared/aépnbﬁca@onate functionalized

The pol yphenxben%leﬁﬁ%mﬁmr@f tRé uﬁﬁﬁnt ﬁ‘ﬁbﬁﬁén' nvention are typically

Bompound such a5 2. 6. xyl enol NeJe 3.1 imitation Wiy BRgeslpgherONPreaViags:
systens are generetheys emplayeednfthe isstaht invention, and both substltuted or
unsubstituted homopolymers and copolymers of polyphenylene
ethers are included. Suitable homopolymers are those containing
15  2,6-dimethyl-1,4-phenylene ether units and suitable copolymers
include random copolymers containing such units in combination
with, for example, 2,3,6-trimethyl-1,4-phenylene ether units.

The polyphenylene based ethers of the instant invention
are typically prepared by the oxidative coupling of at least one

20  monohydroxyaromatic compound such as 2,6-xylenol or 2,3,6-
trimethylphenol. Catalyst systems are generally employed for such
coupling; they typically-contain at least one transition metal
compound such as a copper, manganese or cobalt compound,
usually in combination with various other materials.

25 Furthermore, polyphenylene based ethers suitable for
use in the practice of the present invention may be prepared by any of
a number of processes utilizing precursor corresponding phenols or
derivatives thereof. Examples for their production are disclosed in
U.S. Patents 3,306,874; 3,306,875; 3,257,357; 3,257,358, 3,337,501,

30 and 3,787,361, all incorporated herein by reference.

Additional useful polyphenylene ethers are those which
comprise molecules having at least one aminoalkyl-containing end
group. The aminoalkyl radical is typically located in an ortho position

~ to the hydroxy group. Products containing such end groups may be
35 obtained by incorporating an appropriate primary or secondary




coupl i ng;'?t hey typically contain at |east one transition netal

conpound suych as a copper, manganese or cobalt conpound, - usual ly in
conmbi nation with various other materials. 25 Furt her nore,
pol yphenyl ene based ethers suitable for use in the practice of the
present invention may be prepared by any of a nunber of processes
utilizing precursor corresponding phenols o derivatives thereof.
Exanpl es for their production are disclosed In U S. Patents

3, 306, 874; 3,306, 875 . 3. 7. 3,257 . 3,337 L3 n 7, 361,
all incorporated ﬁ\g?wgpﬁu%%gpgﬁgseﬁﬁ;suty?grﬁine o?&imeﬁﬁﬁamﬁe ﬂ&?ﬂ'}% %fnti'% useful’
pol yphenyl ene et heonstiwents lof ske wiidative coupling rgadtion midtureul Alsohavi ng at

| east one am noal - o _ 1.0 radical is
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contai ni ng such ePefaieslisamyactian misturgsinwhich 8\pyrproggbr ati ng an
appropriate pi§ nagiphehoggindnedspresent, especially in a copper-halide-secondary

- 4- nonoam as. di - nz butyl am ne,.or nmet hyl am ne _as, one of the
consti tuents of  AEITEYATIOE SYEEIR A BRATUS of 18 bolf P g iiies Hay
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An exanpl e of the_overall .e atloEpfo_r the producti'on of 10 pol yphenyl ene
ethers which are B?tsé'ﬁ‘r@ﬁﬁ?%i/jéﬁ followsyi s i nvention may be sunmmarized as
follows: [err] _

R’ T R' |
n OH-i;nOé Cu"’ amine < H e nHO
. T organic = H — Ay
R2 solvent R R 1,

15 wherein each R1 is independently a hydrogen, C1.1¢ alkyl group, a
halohydrocarbon group, a hydrdcarbonoxy group or a
halohydrocarbonoxy group and R2 is a hydrogen, a C1.1p alkyl group,
a hydrocarbonoxy group or a halohydrocarbonoxy group. It is often
preferred that R1 is a methy! group and R2 is a methyl group or

20 hydrogen. nis an integer often greater than about 5.

The polyphenylene ethers employed in this invention
are preferably functionalized in the typical ways known in the art.
Such functionalization is not limited and preferably includes, for
instance, functionalization with carboxylic acid derivatives, citric acid,

25 maleic anhydride, fumaric acid, epoxides, trimellitic anhydride acid
chloride and the like with the proviso that the functionalized
polyphenylene ethers are capable of forming a high performance
polymer composition with the orthoester functionalized oletin
polymers. Moreover, it is-also within the scope of the instant invention

30 to employ polyphenylene ethers that have been functionalized via
oxidation with molecular oxygen. Such oxidation is achieved bi(
heating unoxidized_ polyphenylene ether in a circulating air oven at



15 V\,herel n each R[err] I's independently a hydrogen, ([err] alkyl group, a

halohydrocarbon group, a hydrocarbonoxy group or a ‘hal ohydr ocar bonoxy
group and R2 is a hydrogen, a (ferr] al kyl group, - a hydr ocar bonoxy
group or a hal ohydrocarbonoxy group. It is often preferred that R err]
Is a nethyl group and R2 is a nmethyl group or 20 hydrogen. n is an

I nteger often greater than about 5. - The pol yphenyl ene
ethers enployed in this invention are5ﬁreferably functionalized in the
typi cal ways known in the art ch functionalization is not limted

and preferably i @oude0 tp 200°C; forllﬁﬁﬁﬁ%eby & methed similardeitbe amet h
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‘'t he proviso that ¥ nctional i zed pol yphenyl ene ethers are capable
of form ng a high performnide polyarrpdéytwicaﬂgrmnployédnn\thlshnvémom'rauraoester
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Stability 44 (19%dm etween theldrliinb2§roups and a dicarboxylic acidieord® yani des
Py eart Y o asbuflehiing 4 BiRE o bodic S8 foydlpbligiaoe, b
having at | east xefinesorereinabovedogethertwith substantially equimolar
' proportions of a diamine and a dicarboxylic acid. The dicarboxylic
acid in the form of a functional derivative thereof is, for example, an
ester or acid chloride.

15 The term "substantially equimolecular" proportions (of
the diamine and of the dicarboxylic acid) is used to cover both strict
equimolecular proportions and slight departures therefrom which are

“involved in conventional techniques for stabmzmg the viscosity of the
resuftant polyamides.

20 Examples of the aforementioned .
monoaminomonocarboxylic acids or lactams thereof which are useful
in preparing the polyamides include those compounds containing
from 2 to 16 carbon atoms between the amino and carboxylic acid
groups, said carbon atoms forming a ring with the -CO-NH-group in

25 the case of a lactam. As particular examples of aminocarboxylic acids
and lactams there may be mentioned aminocaproic acid, '
butyroléctam, pivalolactam, caprolactam, capryl-lactam,
enantholactam, undecanolactam, dodecanolactam and 3- and 4-
aminobenzoic acids. '

30 Diamines suitable for use in the preparation of the
polyamides include straight chain and branched, alkyl, aryl and alkyl-
aryl diamines. Such diamines include, for example, those
represented by the general formula

35 ) HoN(CH2)nNH2 |



ani no and car boxylic acid group or by polynerizing substantially
equi nmol ar proportions of a diam ne which contains at |east 2 carbon
atom between the ami no groups and a dicarboxylic acid; or by 10

pol yneri zi ng a nonoani nocarboxylic acid or a |actam thereof as defi ned
her ei nabove together wth substantially equinolar proportions of a |
di ami ne and a di carboxylic acid. The dicarhpxylic acid in the form of

a functional derivative thereof is, for eigﬁble, an ester or acid
chloride. 15 The term "substantially equi nol ecul ar”
proportions (of the diamne and of the dicarboxylic acid) is used to

cover both stri ctwherein adsiandhteger af frono2cot 16)s8ckhag tdmeghtienediaming,es

Siabili g tho Jefamethylefivaiatifie, BeRfhifyiaidttaniiel d0°% "
- Exanpl es of the ciamethtenediamine andoaamcnaMamemyJ@nacbammedsasOr
| act ams theregf VWél?354flﬁdﬁﬁfﬂﬂxfameth¥|éﬁepﬂlg e, ggﬁkg@wwl e diemine)cl ude

t hose conpounds cont ai et ween the am no
and carboxylic acmata-xvengmmwe 1 dheéﬂ‘ﬁon atons formng a ring with the

-CO NH-group in 25 the casth@ticarbowjliieracids nayrtia. aronmitic; tonoxEapky,

o e dRbRale anﬁﬁgsﬁniﬁ{@ﬁ abifs; Sl BRI Gell icap o

enant hol act am urtbedarmulact am dodecanol act am and 3- and 4-

am nobenzoi c qgci ds. 30 D am nes suitable for use in the
preparation of the pol yam des _include straight chain and branched,
al kyl, ~aryl and al kyl - ar ﬂogpaKTQI@QH Such di ami ned include, for
exanpl e, those represented by the general formula [err]

wherein Y represents a divalent aliphatic group containing at least 2
carbon atoms, and examples of such acids are sebacic acid,
15. octadecanedoic acid, suberic acid, glutaric acid, pimelic acid and
adipic acid. _ '
. Typical examples of polyamides (Nylons) useful in the
instant invention include for example polyamides 4/6, 6, 6/6, 11, 12,
6/3, 6/4, 6/10 and 6/12 as well as polyamides resulting from
20 terephthalic acid and/or isophthalic acid and trimethyl hexamethylene
diamine, polyamides resulting from adipic acid and meta
xylylenediamines, polyamides resulting from adipic acid, azelaic acid
" and 2,2-bis-(p-aminocyclohexyl)propane, semi-crystalline polyamides
resulting from combinations of terephthalic and/or isophthalic and/or
25 adipic acids with hexamethylene diamine, semi-crystalline
polyamides resulting from terephthalic and/or isophthalic acids and
hexamethylene and 2-methyl pentamethylene diamines, and
polyamides resulting from terephthalic acid and 4,4'-diamino-
dicyclohexylmethane. Mixtures and/or copolymers of two or more of
30 the foregoing polyamides or prepolymers, respectively, are also
within the scope of the present invention. Preferred polyamides are
the polyamides 6, 6/6, 6/10 and 4/6, most preferably polyamide 6/6.
o _ It is also understood that use of the term "polyamides”
herein and in the appended claims is intended to include the
35 toughened or super tough polyamides. Super tough polyamides or



- 6- " wherein nis an integer of from2 to 16, such as

tri met hyl epedi am ne, ‘tetranet hyl enedi am ne, pentanet hyl enedi am ne,
oct anmet hyl enedi am ne and especi al |y hexanet hyl enediam ne, as 5 well as
trimethyl -hexanmet hyl ene di am ne, meta-phenyl ene di ani ne, nmet a- xyl ene
di am ne and the |ike. The di carboxylic acids may be
aromatic, for exanple, I sopht hali c ang terephthalic acids. Preferred
dicarboxylic acids are of . the formul a‘10 [err] wherein Y
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t ough pol yam des
copolymers, including core-shell graft copolymers, and are

- characterized as having incorporated therein either by
copolymerization or by grafting on the performed polymer, a monomer
having functional and/or active or highly polar groupings capable of

20 interacting with or adhering to the polyamide matrix so as to enhance
the toughness of the polyamide polymer.

Combinations of polthenylene ethers and polyamides
include, for instance, systems comprising the same and prepared by
any conventional method satisfactorily employed in the art.

25 Generally, however, melt blending methods are desired. A more
detailed and typical description of the production of polyphenylene
ether/polyamide polymer systems that may be employed in this
invention is described in U.S. Patent 4,873,286, the disclosure of
which is incorporated herein by reference.

30 The orthoester and/or orthocarbonate functionalized
olefin polymers employed in this invention include, for instance,
ethylene propylene diene comonomer (EPDM) rubbers and
derivatives thereof as well as ethylene alkene rubbers such as
poly(ethylene-copropylene)'polydiene rubbers such as polybutadiene

35 and polyacrylates such as poly(butylacrylate). Such functionalized



-7- " super tough nylons, as they are nore comonly known, are

avail abl e | commercially, e.g., fromE. I. duPont under the tradenane
Zytel ST, or may be prepared in accordance with a nunber of U S
patents, i ncl udi ng, anong ot hers, Epstein, U S. Patent 4,174, 358;
Novak, U S. 5 Patent 4,474,927, Roura, U S. Patent 4,346, 194; and
Joffrion, US . Pat ent 4,251, 644, herein i ncorporated by reference.
These super tough nylons are preparedagy bl endi ng one or nore

pol yam des with . Qne or e polyneric,or copal yneric el ast [d C
Doughening  Aiein Boveirsdied omiceang Rraletelly cobsisr sspeRtAINof 1 e
above- 10 i dent idndenhobt frefembincsensistsofpel I as in Caywood, Jr., U.S. Patent
3,884,882 and Swi ger, U.S. Y/ i

"Preparation and Reactions (5? %E%a)gf/.p béa’?'&.é'ga'a%@ h‘?@%’ﬁ?a@g R{)%?e.m

Poly. Sci., Vol. inits hackbane units qftbefgrimaaei n i ncor porated by

reference. Tygically, these elastoneric polyners and copolyners 15 may be-

straight chain or branched as well as grgft polynmers and copol yners,

i ncluding core-shell graft copolyners, japd are | characterized as having
i ncorporated therein either by _aq& rizatiBn or. by grafting on the
performed polyner, a nononer havi pg]functi onal and/or active or highly
pol ar groupi ngs capabl e of 20 interacxi ¢ with or adhering to the :
pol yam de matri x so as to enhance t he toughness of the pol yam de

pol ymer. Combi nati ons of pol yphenyl ene ethers and

pol yam des "igwd ude, for instance, systens conprising the sane and
prepared by any conventional nethod satisfactorily enployed in the

art. 25 Generally, however, nelt blgendi nhrret hods are desired. A nore
detail ed and typical description of | he pfbducti on of pol yphenyl ene

et her/ pol yam de pol yner systens thatl may enployed in this i nvention
is described in U S. Patent 4,873,236, dr sclosur e of which is
i ncorporated herein by reference. 3 IV The orthoester and/or
ort hocar bonate functionalized /

10 R h R

with or without units of the formula

2
L s
R1/ \C/

15
wherein:
(a) each R is independently a hydrogen, C1.5 alkyl
group or halogen and preferably hydrogen;
. (b) R* is a hydrogen, C1.5 alkyl group or halogen;
20 (c) R1, R2, R3, R4 and RS are each independently a
hydrogen, C1.s alky! group or halogen or R' or R2 and R? together
- with atoms connecting them can form a 4 to 10 membered cyclic or



ol.efin polyners enployed in this invention include, for instance,

ef hyl ene pr.opyl ene di ene conononer (EPDM rubbers and derivatives

t hereof as well as €t hyl ene al kene rubbers such as

pol y(et hyl ene- copropyl ene) pol ydi ene rubbers sych as pol ybut adi ene 35 and
pol yacryl ates such as poly(butylacrylate). Such functionalized

-8 - olefin polymers often conprise agd preferably conS|st
essentially of ©and nost preferably consi st of; - (a)

at |east one bl Ocﬂﬁfsgéhcf @ﬁﬁ’ﬁm%ryﬁ?énaq:\"‘ f&be?ﬁ&s\ﬁi'iﬁ atoms cbﬂnéit One-
and R1

units of the for
and . , can form a 4 to 10 membeyed cyqlqc or bicyglic ring or one

R with or (Wgeliarwith aicm® tohRéctiny tehfcan form a cyclic or bicyclic ring;
' (d) g is 0 to 2, with the proviso that when qisOand
5 formula V is present the compositions may further comprise or consist
essentially of units of the formula

10 . wherein R is as previously defined; and
(b) structural units grafted thereon having the formula

rio gto (R )t\ (C(Rm)a)k%
;H / Nerrd OR V!

I!%" X—O—R’ )s

15 wherein R8is a C-1g primary or secondary alkyl or aralkyl or a 03.1'0
aromatic radical or an alkylene radical forming a second 4 to 8
membered ring with C* thus producing a bicyclo compound. R7 is a
C1-10 primary or secondary alky! or aralkyl or a Cg-19 aromatic radical
or Ré-and R7 taken together with atoms connecting them can form a 4

20 to 8 membered ring thus producing a spirocyclo compound. R8is a
hydrogen, alkyl or aryl and R? is a C1.g alkylene radical. k is an
integer fromO0to 2 and lis an integef fromQto1. sisOoriandtisO
when R6 and C* form a bicyclo compound and is othérwise 1 and
each R10 is individually a hydrogen or methyl and R1 is hydrogen,

25 Cy.g alkyl group or a Cg.1¢ aromatic radical and each R12is
independently a hydrogen, C1.5 hydrocarbon, substituted or
unsubstituted aromatic radical or a halogen and X is a substantially
inert linking group. -



15 wher ei n: (a) each Ris independently a
hydr ogen, (ferr] al kyl group or hal ogen and preferably hydrogen;
(b) R* is a hydrogen, Cerr] alkyl group or hal ogen; 20 (c)
Rlerr], Rerr], Rerr], Rerr] and R5 are each independently a
hydrogen, Cerr] alkyl group or halogen or Rerr] or Rerr] and R err]

t oget her . wi th atons connecti ng them_(i%n_ forma 4 to 10 nenbered
cyclic or bicyclic
ring or Rlerr] or Rerr] ectin them
can forma 4 to 10 mmeredqeﬁar{rpleéfe ’5{2979 99?{ 08? %ﬁ@cﬁf’g“rﬂ

Rl err] t oget dlefinpalymersodesaribeddatthisgnvestiore arayf e prepared| for or

bi cyclic ring; at when
qis0and o ¢ Jdnstance, by | ﬂ;Et rea&ﬁ'ﬁg? gﬁrgxr;{)gugsftltmehkbrbeﬁgsﬁ?ngo:fﬁc%%p et
or consi st e‘éHé'Hih aluitable teagest such as achylayl thonde or a vinyl

RR~ R 5 benzylchloride or benzoylchloride and subsequent¥l extruding the

resulting ethylenically unsaturated orthoester with olefin polymers.
The first reaction typically occurs in the presence of tertiary amines or
- alkaline reagents, depending upon the reagents used. A detailed
- description for the production of said functionalized olefin polymers

10 may be found in U.S. Patent 5,153,290, the disclosure of which is |
incorporated herein by reference.

It is further within the scope of the instant invention to
include any additives/fillers that are typically emplioyed in polymer
systems comprising polyphenylene ethers and polyamides. Such

15 additives/fillers include, for instance, glass fibers, ultraviolet light

- screeners, thermal stabilizers and impact modifiers. The often
preferred impact modifiers include, for example, those comprising
diblock and triblock copolymers and core-shell graft copolymers of
alkenylaromatic-and diene compounds, and especially those

20 comprising styrene, butadiene or isoprene blocks.

Moreover, there is no limitation with respect to the
percent of formulae lll, IV, V, VIl and Vii present in the compositions of
this invention other than that when formula Vl is present, the
composition may comprise from about 50% to about 80% formula Vi

25 based on total weight of formula V and VI in the composition.
Preferably, however, the ratio of formulae lil:IV is often about 1:9 to
about 9:1 and most preferably about 2:1 and the ratio of mono olefin
derivatives:diene derivatives is often about 1:50 to about 50:1 and
most preferably about 20:1.

30 The high performance polymer compositions of this
invention may be prepared, for example, by extruding the
functionalized olefin polymers and polymer systems in an extruder
having zone temperatures from about 200 to 450°C. The resulting
extrudate is often cooled in a water bath, pelletized and dried in order

35 to obtain the desired high performance polymer compositions.



[err] 10 wherein Ris as previously defined; and (b) _
structural ,units grafted thereon having the fornmul a [err] 15 wherein
Rlerr] is a(err] primary or secondary al kyl or aralkyl or a (Jerr]
aromatic radical or -an al kylene radical formng a second 4 to 8 '
-menbered ring with C* thus producing a bicyclo conpound. R7 is a

Clerr] primary or secondary al kyl or aral Kﬁll or a (Jerr] aromatic radical
or R6 and R7 taken together with atons connecting themcan forma 4 20 to

yarogen. Cal ky! AUAOTAGLH'ESofed ol AFRPs FEARANIN sEBpkibrthe nstant
i nteger from 0 tdénventian to prepane the big pérfermanaeocampaesitieng byra methedt is 0

when R6 and C* f ' .and is otherwise 1 and each R10
is individually y’ﬁ?ﬁfgg n ggtﬁgﬁﬁygfﬁd R11 is hydrogen. 2 Clerr] alkyl

i > Ny S
group or a CJerr] aromatic (@dreepmpaundingnfunctionadlized polyphenyanent 1y a

hydrogen, Ol e§r] dibefsofith oncticnaNzbi ol ftipSlymers; angisubst i tuted aromat i c
radi cal or a hal ogen and Xo@i a substa‘ | i,nki ng group.

tiald i per
‘The orthoester and/or ort hd@SHBREAYET n@&"ﬂﬁa‘?q'mdﬁés theB?thi n pol yners
described in this inventionThajollowipg examples further illustiate addacilitate fanr st

reacting a hydro ﬂﬂl&% ' rs ' for Y
sui t abl e reagent )ﬁshuc. abhgﬁ Wgﬁ% lﬁ%ﬁngﬁv(?gﬁlgﬁ ;ﬂ\% ﬂrﬁducts M_Bth_'ﬁléot ma@ be
confirmed by conventional techniques such as Transmission Electron
10 Microscopy or Scanning Electron Microscopy.

Example 1

A 5-liter 3-necked flask fitted with a mechanical stirrer
15 pressure equalizing addition funnel and nitrogen inlet was charged
. with 301 grams (2.03 moles) of 4-hydroxymethyl-2-methoxy-2-methyl-
1,3-dioxolane, 514 grams (5.08 moles) of triethylamine and 2 liters of
methylene chloride. The flask was immersed in an ice-water bath and
193.1 grams (2.13 moles) of acryloyl chloride was added over 50
20 minutes under nitrogen, with stirring. The mixture was stirred at.room
temperature overnight, a precipitated solid was filtered and the
resulting filtrate was washed twice with 2-liter portions of water, dried
over magnesium sulfate, filtered and vacuum stripped. A free radical
inhibitor, 3-t-butyl-4-hydroxy-5-methylphenyl sulfide, was added in the
25 amount of 200 ppm. to thé residue which was then distilled under
vacuum. The desired ethylenically unsaturated orthoester, 4-
acrylbyloxymethyl-2-methoxy-2-methyl-1 ,3-dioxolane, was recovered
by distillation at 80-85°C/0.5-1.0 torr.

30 Example 2

The procedure of Example 1 was repeated employing

281 grams (1.9 moles) of 4-hydroxymethyl-2-methoxy-2-methyl-1,3-
dioxolane, 481 grams (4.76 moles) of triethylamine and 199 grams

35 (1.9 moles) of méthacryloyl chloride. The ethylenically unsaturated



5. benzyl chloride or benzoyl chloride and subsequently extruding the
resul i ng ethylenically unsaturated orthoester with ol efin polyners.

The first reaction typically occurs in the presence of tertiary am nes or
al kal i ne reagents, dependi ng upon the reagents used. A detailed _
description for the production of said functionalized olefin polymers 10
may be found in U S Patent 5,153,290, thgydisclosure of which is ,
i ncorporated herein by reference. It is further within

t he scope of the drﬂﬁ;éﬁ%r i‘ﬂmﬁ%@?w&xyme‘hyﬂ%@s#ﬂﬁxfﬂymewm ;%_es/ fillers

that are typically enployed in . COnprrsi

pol yphenyl ene et Hﬁ@&ﬂbﬁﬂ. yaseolieaied at8Xe/0.4 todddi ti ves/fill ers incl ude,

for instance, glass fibers, ultraviolet |ight screeners, thermal
stabil i.zers and iﬁ}()act nodi fiers. The often preferred inpact .
modi fiers incl uddEX@@PI€x3pl e, those conpri sing di bl ock and tribl ock

copol yners an8 core-shell graft copol yners of al kenyl aromatic and
di ene conpounds, and especi 10 . I4S| e i ene or

| soprene bl ocks. ?‘l‘%’a&‘iﬁ)ﬁr%&ﬁ%m% He‘#vgglréé%%tgpﬁﬂ‘&éwﬁn with
respect to the 21 gragyesddn® romol.pohdthysdroxymethyl-2-ymethoxyr2dphenyhir@sent in
the conposi tions dibxolane, 25/9 §rdniy/ 280 Rﬁnélg'lﬁrtriéthg%nﬁiﬁétg.‘y@%nfé) 19y a VI is
present, the cqQnpQsi tio conpr. fro t 50910, abbut 80%
formula VI 25 HQE@?-) acRylgy! é@g@‘;ﬁ a @!%erﬁﬁpg]mtﬁﬂanimcg?w%e he ’
conposi tion. 10  cruBeqirodatt wasf?mé:udrby édemnathromatodraphylozer bhsicl V i s

o4

atio of mono of dpina udRg sk oy RGN EROR b nedBRY oo by

rati o of- nono ol €
1: 50 to about 50:t0 yeld the desireskethylenicallghingsaturated ahdesten 4-

The hi gh perfor dwé ) TNy M & qi 'nvention'rréy be -
prepared, for exanpﬁg, %WﬁévﬁﬁgﬁﬂéuﬁhQQ?pﬂ&n&¢h§é¥?§%gPF2ed olefin

pol ymers and pol ymer systens in an extruder havi ng zone tenperatures
from about 24§ t cEgafipter 4C. The resulting extrudate is often cool ed
in a water bath, pelletized and dried in order 35 to obtain the desired
hi gh performance pol yner conpositions.

- A 4-necked 250-ml. round-bottomed flask equipped with

a mechanical stirrer, a pressure equalizing addition funnel, a
condenser and a thermometer was charged with 51.9 grams (350 ml.)

20 . of 4-hydroxymethyl-2-methoxy-2-methyl-1,3-dioxolane and 14.01
grams (350 mmol.) of powdered sodium hydroxide. The slurry was
stirred for 15 minutes under nitrogen after which 41.1 grams (270
mmol.) of vinylbenzyl chloride (isomeric mixture) was added dropwise
over 10 minutes. The mixture was heated to 80°C whereupon an

25 exothermic reaction took place which caused the temperature to rise
to 140°C. The mixture was stirred overnight under nitrogen, diluted
with 400 mi. of methylene chloride and 5 mil. of triethylamine and
washed twice with 250 ml. of aqueous sodium chloride solution. The
organic layer was dried over magnesium sulfate, filtered and vacuum

30 stripped and the residue was purified by column chromatography

' over basic.alumina using a 2:1 (by volume) mixture of hexane and
methylene chiloride was eluant. There was obtained the desired
isomeric mixture of 4-(2-methoxy-2-methyl-1,3-dioxolanyl)methy!
vinylbenzyl ethers. ‘ :

35



Additionally, it is noted herein, that it is within the scope of the

I'nst ant . Invention.to prepare the high performance conpositions by a
met hod whi ch conprises the steps of: ' (a) :
preconpoundi ng functionalized pol yphenyl ene 5 ethers with functionalized
ol efin polyners; and (b)y subsequently addi ng pol yam des
t hereto. The follomﬁng ?anples further illustrate and
facilitate an under st andi ng. of the instant invention. The products
obt ai ned may be | ngd by conventional techniques such as

Transm ssi on Heaﬁ*%ﬂﬁqgg EFcroscopy or Scanning El ectron M croscopy.
Exanple 1 A 5-liter 3-necked flask fitted with a

rechani cal stirrer 15 presgy &Wdr@y@%gﬁﬂ%hfchﬁ?u?u%ﬁﬂﬁéte%@rtﬁbés&@&e“

i nl et was charged W t h r ans

4- hydr oxymet hyl - Aagprepared ples 1-4) and 4. gfiagx of 3&5‘”5&@%?&@'(‘(5 08
nol es) of trist h)ﬂtﬁﬁpéﬁomﬁei’ade weiré ppémixed antetombined withor k% rafhef f | ask

Roryl oyl onl o1 d GRSl SEHRER E5OM cohdbuter Hfiniy fedles Hot
stirring. The nipercenwethykrier ard about 5dnmole pemenpeod:tannen@uenal Jine, a
precipitated sol '&ie?{@éuféréts%@ﬁ fﬁ[’gbbﬁﬁs hgursré’tséﬁb‘ i&geﬁéﬁlértﬁée was washed

twice with 2-liter portions gnési um sul f at e,
filtered and vacuithoastenasd polymetzatioadnitigtor to be prhmp!ﬁtetyrabsorbed by

3-t-butyl-4- wdrqm‘@w éilétb%ﬁdwéké fﬁéﬁeextrmda&dac{mmsém 8Rtrudénount  of
200 ppm to the re then disti vacuum The

|
desired et hyl eni é’ﬂﬁf ﬁoﬂﬁssﬂ gqrgpg@tgwgggmrtjrorﬁdl 26B0s"C. The

acryl oyl oxynet hylexrudstés weré-cooldy in 4 water bath| peletizsakand ddedried. by
distillation at Q%(cggh?rr]C/OSlOtorr 30 Exanple 2

The procedure of anpl'e 1 was repeated enpl oyi ng 281 grans (1.9

nol es) of 4-hydroxymet hyl - 2Thetm@sa9mgnrﬁttth9|ethylsmcally unsafusstedane, 481

grams (4.76 ygl esdmf&eétér giatndoa@h Rige EP‘I!)M%% vﬁés deferfhingd B§) of

met hacryl oyl chlo et hyl eni caII t r
y1 oy J:sso vmgasam e of Itheg cop ynl%er in xylene at about 130°C,

- pouring the resulting solution into acetone and filtering and drying the
purified copolymer, which was then analyzed by Fourier transform
infrared spectroscopy. Gel content was determined by continuous

20 extraction with hot xylene for 48 hours followed by drying and |
Weighing of the insoluble residue. The results are given in Table |,
with all percentages being by weight. ’

Table 1
25
Example

5 6 7 g 9
Orthoester:
Example 1 1 1 2 3
Percent based on EPDM copolymer 0.3- 10 3.0 1.0 1.3
~ Amount grafted, % >90 90 >890 50 ---

Cel, % 0 40 40 0  --

30 Example 10

Ethylenically functiohalized EPDM copolymers (1 part) |
as prepared in Example 5 and oxidized polyphenylene ether (9 parts)



- 12 - lort hoest er, 4-nethacryl oyl oxynet hyl - 2- net hoxy- 2-met hyl - 1, 3-

di oxol-ane, ,was col | ected at 80[err]C/ 0.4 torr. Exanmple 3 5

The procedure of Exanple 1 was repeated enpl oying 21 granms (100 nmol .)
of 4-hydroxynet hyl - 2- net hoxy- 2- phenyl - 1, 3- di oxol ane, 25.3 grans (250
mmol .) of triethylamne, 9.5 grans (105 mmol .) of acryloyl chloride
and 150 m . of nethylene chloride. The 10 irude product was purified by
col ;m]["l c_hro'Lrat ogr aphy 0\_/e|r_ bafi c al uh?l 3, lﬁsi ng '15(%;1([){ v?)l une) I Iet hyl
acetate in hexane as ,an.eluant, . to.yie .he iyed ethylenically
nsat urat o or { RAWAIBAR 18-4 T scyew st Gheraligs = Bt R P ey - 1

, 3-di oxol ane.. 1%empetatpres 6f 149, 204, 302, 302 and 302Cland ckdie t2Htperature ,
round- bottoned fl ui-ﬁ%é | | t pressure
equal i zi ng addi t i@?bf‘_‘ﬁqhe , gﬁéﬂlﬁ& %ﬁﬁ%&ﬁ%%ﬂ'?t%%@%@%ﬁms char ged
with 51.9 grams @EeYetized pndadriesg at 120°C for 3 hours. Dry pellets were molded

4- hydr oxymet hgl - %tmkbﬂﬁhcﬁtéﬁ%ilé)d oR-&l1 9XEN Hjsctimbidétiwith barrel arg (350 -
nmol . ) of powdered sodi um ¥drOXI %&) Trhpe- 6] rr S stirred for 15

m nut es under ni fheigdemparaiurgs;af$29:and § %/pg\%vely and,{pigction, ¢

vi nyl benz¥lh chl ordrdssdrbsahanMzbatpés(rjeNomdaddd@ndrpmwéaEtensne over 10
m nut es. e m xt S ted to. r reupo ermc
reaction took pl a?i‘i'%%fﬂl&g%ﬂ{?‘f{@ %@m%%?&élyrggr%gmp%@} 40[ err] C.
The ni xture was svererre folowing ASTM D648 and ATV 638 test procedwresr 400 n .
of met hyl eneqghl ggi h f 176 #849/in and thes twice with

| & ﬁ@cﬁ)uéﬁ{bggpt eS&rrﬁélrﬁtEQé’dr@H’The d/in and 1

250 m . of aqueous 'sodi | oride so I on, organic | ayer was
dried over magnedNeAFW! %.filtered and vacuum

Example 11

15 Example 11 was run in a manner similar to the one
described in Example 10 except that citric acid functionalized (2%)
polyphenylene ether was employed. The resulting high performance
polymer composition had a Notched Izod -of 8.0 and a percent tensile
elongation of 176.

20
Example 12

Example 12 was run in @ manner similar to the one

described in Example 11 except that 15 parts of functionalized EPDM
25 were precompounded with. 37 parts of fumaric acid functionalized

(0.8%) polyphenylene ether and subsequently compounded with 48
parts of polyamide (Nylon 6/6). The resulting high performance
polymer composition had a Notched lzod of 15.2 ft-lb/in. '

The data in Table Il is provided to demonstrate the

- 30 unexpected and superior propérties obtained in the instant invention.
- All entries have been prepared in a manner similar to those described
. in the examples provided above. -



30 stripped and the residue was purified by colum chromat ography
over basic_alumna using a 2:1 (by volune) m xture of hexane and
nmet hyl ene chl ori de was el uant. There was obtai ned the desired

i soneric mxture of 4-(2-nethoxy-2-mnethyl-1, 3-di oxol anyl ) net hyl

vi nyl benzyl ethers. 35 , -13-
Exanpl es 5-9 M xtures of_ various ethylenically

unsat urated orthoesters (as prepared ]%'Exanpl es 1-4) and 1 gram of
2,5-dimethyl-2,5-di (t- 5 butyl peroxy) hmr] yere preni xed and conbi ned
with 1 kil ogram of a commercially PaMl e EPDV copol yner contai ni ng
about 83 nol e percent ethyl ene and about 5 4 nol e percent norbo nene
units. The bl ends Yvere st of ed for abd¥f ‘c rs at ZOL l@! 189 enabl e
t he ort hoester an@] ?'SY’?B?l zation Jjni t fzod or ?%“19@ tiof, &{' eé‘Hsor bed
by 10 the E FEIY et s C4RE wer e RORIGTRX t r (™) on a i n- sc(lk%?}?/ e :
with zone set tenperatur rangin om 120g1430 205[fg4]1C. T

extrudat és were (r:rgol ed |gsa vvaterggggh |ﬁt§t| zed ﬁ;)d driegfan 22‘532
vacuum 3 UThe propepppmon of vlee et hy2eni cal 193.0nsSévereat ed 15

orthoester grafted on the EPDM cogppy@er wag.adeternzteed by 94.4 dyessol vi ng
a sanple of the gmaft copol ymer i gpgyBene ag.zabout {@0[err]dz.8 YespOUI’I ng
the resulting solyion imto aceto&goﬁ‘nd filygring apgl dryi ngs 4 he slight
purified copol ynerz whi cdawas thegpap‘al yzedy hy Fourigs transd 9r MNone
infrared spectrosgopy. GeA conteng det egig ned byzgonti nages Adne

extraction with ha xylepg for 48 s fol pagwed byif{ying ¢n6  None
wei ghing of the ijfgol ublgaresi dueEp%B‘g resy s are gJ_ven i n Tabl qydg.

with all per cent ages bei pg by wei %wa 292 —- — Und.
12€ FA EPDM1 15.2 L - - Und.
13f FA EPDM1 2.92 - - Und.

U = unfunctionalized; O = functionalized via oxidation; CA = citric acid
10 functionalized (2.0%); FA = fumaric acid functionalized (0.8%).
-1 = functionalized with 1% orthoester; 2 = functionalized with 3% glycidyl acrylate;
3 = functionalized with 3% glycidyl methacrylate; 4 = functionalized wuth 2%
) ' orthoester.

15 a = 90% polyphenylene ether by weight
b = 10% polyolefin by weight
¢ =48 parts Nylon 6,6; polyether and EPDM precompounded
d = 48 parts Nylon 6,6; no precompounding
e = 48 parts Nylon 6,6; polyether and EPDM precompounded
20 = 41 parts Nylon 6,6; polyether and EPDM precompounded
g = based on visual examination
und. = undetectable in compositions comprising polyamide (Nylon 6 .6)



e B, T

Et hyl enical Iy functionalized EPDM copotymers (* parf{]) THIS SHES H@&@B’ééﬁd '
Exanpl e 5 and oxi di zed pol yphenyl ene ether (9 parts REPLACED '
-14- were fed to a twin screw extruder operat e .

tenperatures of 149, 204, 302, 302 and 302{gcrr]C and a die terrperature
of 304[err]C. The .resulting extrudate was cooled in a water bat h,

pell etized and dried at 12%5{]5C%|§pﬁe§|§10urs Dry pellets were rml ded 5
into lzod and tensile bars on a ton 1 njection nolder with barrel and

mol d tenperatures of 320 and Ad]ighPedor@apee PolENSr eRMPPAItieRGoFPrising:
pressure of 1000-1200.psi . Wﬁmﬂnhﬁﬁﬂ polgmee s9steimé eslictedd from thel ongat i on

Fol | owi ng Ast DHaE hsistt B isoiBetlens: 8RR MaPamices.aficri vel y and
the forner neasurcembipgtions thereof) andd the latter measured 187%
Example 11~ (b) olefin polymers having at least one functional moiety
selected from the group consisting of orthoesters and
orthocarbonates. . _

2. A high performance polymer composition in
accordance with claim 1 wherein said polymer systems are
polyphenylene' ether or polyamide homopolymers, or copolymers or
blends prepared therefrom. |

3. A high performance copolymer composition in
accordance with claim 1 wherein said polyphenylene ethers are
homopolymers comprising 2,6-dimethyl-1,4-phenylene ether units or
2,3,6-trimethyl-1,4-phenylene ether units or copolymers comprising
the same. :

4. A high performance copolymer composition in
accordance with claim 1 wherein said polyamide is Nylon 6/6.
_ 5. A high performance copolymer composition in
accordance with claim 1-wherein said olefin polymers comprise of:
(a) at least one block or random polymer having present
in its backbone units of the formulae

o

L
e.

and



FRaS—tR=tA—a-RRRer Ssimlar to the one

st v i o' ool ARSI O H

=8=6—amd a percént “t ehsif

15 Exampl e 11
descri-bed i,n Exanpl e 10 excep
pol yphenyl ene et her was enpl
polymer conposition had a Not

el ongation of 176. 20 Exampl e 12 Exanpl e 12 was
run in a manner simlar to the one de§fr|bed in Exanple 11 except that
15 parts of functionalized EPDM 25 were preconpounded with 37 parts of
fumari c acid functionalized (O0R8% | yphenyl ene et her and
subsequent |y conpounded wth 48 party of polyam de (Nylon 6/6). The
resul ting high perfornmance - pol xmer_ canposi tion had a Notched Izod of
15.2 ft-Ib/in. : e datg in Table Il is provided to
denonstrate the 30 unexpected and guperir properiMes,obtained in the .
I nstant i nvention. Al.l entries hav en prepared in a manner simlar
to those descri bed in the exanpl eR'p ded above.
- 15- ' : Table |1
Not ched Vi si bl eg : Pol yphenyl enea
| zod El ongat i try et her
Pol yol efin[err] yf’%ﬂ'\ﬂ?t @saﬁ?theﬁomﬁa I'nation . 1 U
EPDM 8.3 193 98. 6 Severe 2 0
EPDM | 8.7 184 972 Severe
i R
/5 /

R Xy

4 L5

T ((iR 2)q vV,

i

. wherein:

(a) each R is independently a hydrogen, C1.5 alkyl
group or halogen and preferably hydrogen;

(b) R* is a hydrogen, C1.5 alkyl group or halogen;

(c) R1, R2, R8, R4 and RS are each independently a
hydrogen, C1.5 alkyl group or halogen or R? or R2 and R3 together
with atoms connecting them can form a 4 to 10 membered cyclic or
bicyclic ring or R or R2 and R4 together with atoms connecting them
can form a 4 to 10 membered cyclic or bicyclic ring or one R5 and R?-
together with atoms connecting them can form a cyclic or bicyclic ring;

(d) q is 0 to 2, with the proviso that when-q is 0 and
formula V is present the compositions may further comprise or consist
essentially of units of the formula



3‘ ‘ ‘ U ) | EPDM err] 7 9 212 93.0 ﬂﬁm’"ﬂ
SR ORI B YT

, BEN
EPDV4 7.6 187 5.“’3 ?hﬂ AT 7 |
EPDV4 "7.14 ' 178 93. FA
EPDM err ] 8.0 176 .6 _Ngne 9 FA
EPDMR . 8.3 174 97.6 None 10[ err] FA
EPDM 0. 77%, 11[ err] FA
EPDM er r] 2 99 wherein R is as previously defmed'd%b  12fer r]f
EPDM err ] 15. 2 - (b) structural units graited thereon hg\gpgﬁh? ormuIaA
EPDM err] 2.92 - uUnd..
unfunctionalized;, O = functionali E‘d vi a oxi dajd on; = @l tr| c acid -
functionalized (2.09%: FA /o h&rl Abxd R ok ze PO 8% . 10 1
= functionalized with 1% th est er; ,unct i onal i with 3% gl yC| dyl

acrylate; - 3 = functd Lzed WI Iy dylﬁ@ €; -
functionalized with 2% rt hoess[, 0% ‘aéphenyl ene et her
|g t

by wei ght b = 10%p C 48 parts Nyl on 6, 6;
pol yet her and EPDM precorrpounded 48 parts NyI on 6,6; no
preconpoundi ng e 48 parts Nyl on 6 6 pol yet her and EPDM

pr econpounded 20 whérein 5 v C3-foyprimady, 6r, smmaWamymdaEHQermgqgounded
g = based on i SUglo SAAABLLY an ayioh Facical RIS 5 ek’ ROEPOS1 11 ons

conpr.i sing pol ya
-16- Vhat memberechring with C* thus producing eobicycio cospounchi BR is a

performance conpogi L HHm&RBY detoh@ary alkyl or aralky! or a Cg.1o aromatic radical
or R6 and R7 taken together with atoms ccnnecting them can form a 4
to 8 membered ring thus producing a spirocyclo compound. R8isa
hydrogen, alky! or aryl and R® is a Cy.5 alkylene radical. k is an
integer from 0 to 2 and | is an integer from Oto 1. sisOor1andtis0
when RS and C* form a bicyclo compound and is otherwise 1 and
each R10 is individually a hydrogen or methy! and R11 is hydrogen,
C1-¢ alkyl group or a Cg.1¢ aromatic radical and each R12 is
independently a hydrogen, C4.s hydrocarbon, substituted or
unsubstituted aromatic radical or a halogen and X is a substantially
inert linking group. ' ' '

6. A high performance polymer composition in
accordance with claim 1 wherein said polymer systems are acid
functionalized.

7. A high performance polymer composition in
accordance with claim 1 wherein said composition comprises
additives wherein said additives are glass fibers, ultraviolet light
screeners, thermal stabilizers or impact modifiers.

8. A method for making high perforrhance compositions
comprising the steps of:

(a) precompounding func’uonahzed polyphenylene
ethers with functionalized olefin polymers; and _

(b) subsequently adding functionalized polyamides

“thereto. '
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functional i zed pol yphenyl ene et hers § brt hocar bohatie M s
functionalized ol efin polyners; and || THIS ;§T HABEEYUpnt |y addi ng

pol yani des t hereto. 2. A ngthod LALEDr dande with clai m 1
wherei n sai d pol yphenyl ene ethers are& NonbpQl ynmers conpri si ng

2,6-dinethyl -1, 4- phenylene ethers units ot¥2,3,6-trinethyl -1, 4-phenyl ene -
ether units or copol yners ¢onpri n ed
olefin polymers are ort hoe‘\&gét 'B%‘Ihggt'h%%gﬁw H?@W’B@Y"@t"ﬁ"%ﬁm
copol ynmers. polyphenylenecetheds iane hoowoptdyraerswcompiibiangr2,8-dimethyln sai d
pol yam-de is Nyl gn ; i QR AR ( ition
e byt he %4 ?h%ng%ene emeﬂumt%ar 13 §1B-tARTEtAYIFRA phaRplonEtétheP URRS | t1) |
-17- [err] orgopr!ymmers; earapiisinathe same aad saidhiungtionalized olefin
polymers are orthoester or orthocarbonate functionalized EPDM
copolymers. '

10. A method in accordance with claim 8 wherein said
polyamide is Nylon 6/6.



[err] wher ei n: (a) each Ris mdependently a hydrogen, Cferr]
al kyl «group or hal ogen and pr ef er ably=hyeh=owR (b) R is a
hydrogen, Cerr] al kyl group or hal g Rlerr], Rerr],
Rlerr], Rerr] and R err] are each i dfjogen, C[err] al kyI -
group or halogen or R err] or Rerr]-==a f together w th atons
connecting themcan forma 4 to 10 nenbereg, cyclic or bicyclic ring or
Rlerr] or Rlerr] and Rlerr] together with @fons connecting themcan forma
4 to 10 nenbered cyclic or bi ce/cllc ring or one hand Rl err] together
with atons connecting t hem cdiGHRERFQBMANGE EQ;ly BRring;

(d) gis 0to 2, with the proviso tigOMPOSITIONS and formula Vis present
t he conpositions may further conprise or consist essentially of units of

the formul a [err]

Abstract
High performance polymer compositions comprising
orthoester or orthocarbonate functionalized olefin polymers and
polyphenylene ethers, polyamidés or combinations thereof, and the
compositions unexpectedly display improved impact resistances
5 and/or decreased delamination.



-148 I, wherein Ris as previously d

uni tsigrafted thereon having the foﬁ“l"ﬂﬂl"“nﬁmlrl“ wherermRrer+—-t-s
Cerr] primary or secondary al kyl or*ar&l Kyl "or *a r
or an al kyl ene radical formng a second 4 to 8 nenbered
producing a bicyclo conpound. R7 is a C-e6&] prinmary or
aral kyl or a (Jerr] aromatic radical or R6 and R7 taken
connecting themc ffrm 4 to 8 nenbered ring thus prl
conmpound. R8 is a% YWsetl@M Ky or aryl and Rlerr] is a (Jerr] al kyl ene
radi cal . k is an i*htegeAniethod fornsaking highlperformancecompositiomsicomprising s i s
0 gr 1 ﬁndR[t th? sqew%cpl' R'Gdanfjl Cr fﬁr(T a bicyclo C(ﬁrrpoung and i]s otherw se 1
and eac err[ 1's, | ndividua . rQgen,. or t .an err] is..
hydrogen, Clerr] éahyl @P&B'ﬁ‘p&x‘na'ﬂgé?&ﬂ%xw“oﬁé’ﬁcmﬂﬁf (%hl;bﬂﬂee_seﬂ’f'ﬂﬂ i's

i ndependent | ytrimeiititr canthydrideeracid hehioidenr bonmoledudar taxygen ofunctionalized ut ed
aromatic radiggypinettbaits vithothodstér st6rthadirbahkts RfidndiizBIdIgRrd" ouP-
6. A high perfqgrnance | ynmer conposition in accordance wwth claim1

wherei n said RfﬂY'{,'ﬁ&?- tens are acid functionalized. 7. A

hi gh performance pb)ymesubsequaritlyi adding polyamidesdbherste.n cl ai m 1 wherein
sai d conposition conprises additives wherein said additives are gl ass
fibers, ultraviol |l ight screeners, thermal stapili,zers or |npact .
modi fi ers. - Rs.mﬁx{f\?@t HBd ?W’%%g“ﬁﬁgkﬁ"ﬁ'&?f&r whetsin - said
conposi ti ons polyghenyileng t ethess epee ochomopolymers comprisingor 2,6edipwethyli h4-

funct i onal | z%é:g;m&eétﬁbﬁé]q"ﬁ&hWrggg,siiri@ewh%rbﬁﬂ ng 8irict. Ry BF S:

cop rs%‘or%%%%ﬁ&tu'\é’ same a? sa%%h Po%a'li%g oPe(ﬁInygoTymeers %pee reto.

orthoester or orthocarbonate funtionalized EPDM copolymers.

er

3. A method in accordance with claim 2 wherein said polyamide
is Nylon 6/6.

4. A high pérformanoe polymer composition prepared by the
method of claims 1-3.
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' 9. A nethod in accordance with claim A 74—
pol'yphenyl ene ethers are honopol ynmers conprising 2, 6-di mwgtﬁ,.\m‘fia&ﬁim
1, 4-phenyl ene ether units or 2,3,6-trimethyl-1, 4-phenyl erle [ether units ol
copol yners conprising the sane and said functionalized oljefli n2 gayd997 arne
orthoester or orthocarbonate functionalized EPDM copol yngrg.

10. A nmethod in accordance with clai m§-wherein said pol yai’ te— s Nyt on
6/ 6. '

HIGH PERFORMANCE POLYMER
COMPOSITIONS

‘Abstract
High performance polymer compositions comprising -
orthoester or orthocarbonate functionalized olefin polymers and
polyphenylene ethers, polyamides or combinations thereof, and the

compositions unexpectedly display improved impact resistances
5 and/or decreased delamination.




