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Polymer Sc1ence Vol. 61, 1395-1404 (1996). They teach that branching of isotactic
polypropylene can be realized by free radical grafting of di- and tri-vinyl compounds
onto polypropylene. However, this approach does not work well in actual practice as
the higher rate of chain scission tends to dominate the limited amount of chain
coupling that takes place.

Chain scission results in lower molecular weight and higher melt flow rate
than would be observed were the chain coupling not accompanied by scission.
Because scission is not uniform, molecular weight distribution increases as lower
molecular weight polymer chains referred to in the art as "tails" are formed.

Another approach to producing rheology-modified polymers is described in
U.S. Patent Nos. 3,058,944; 3,336,268;- and 3,530,108 -- the reaction of certain
poly(sulfonyl azide) compounds with isotactic polypropylene or other polyolefins by
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It is further desirable to provide a process for preparing TAP-mediated,
theology-modified polymers from free-radical, chain-scissionable organic polymers.
SUMMARY OF THE INVENTION
In its preferred embodiment, the present invention yields a TAP-mediated,
theology-modified polymer being prepared in a reaction from a reaction mixture
comprising (a) a free-radical, chain-scissionable organic polymer and (b) triallyl
phosphate (TAP), wherein the TAP-mediated, rheology-modified polymer has an

extensional viscosity at Hencky strains above one greater than that of the free-radical
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Figures 7 and 8 show the effect of an organic peroxide and various coagents
on Normalized Shear-Thinning for a Polypropylene resin.

Figures 9 - 12 show the effect of an organic peroxide and various coagents on
extensional viscosity of a polypropylene resin.

DESCRIPTION OF THE INVENTION

“Constrained geometry catalyst catalyzed polymer”, "CGC-catalyzed
polymer" or similar term, as used herein, means any polymer that is made in the
presence of a constrained geometry catalyst. "Constrained geometry catalyst" or
"CGC," as used herein, has the same meaning as this term is defined and described in
U.S. Patent Nos. 5,272,236 and 5,278,272. -
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“Homogeneously Coupled,” as used herein, refers to the range of molecular
weight over which branching is present as shown by a Mark-Houwink plot resulting
from gel permeation chromatography (“GPC”) analysis. A broader range indicates
more homogeneous coupling.

"Long Chain Branching (LCB),” as used herein, means, for example, with
ethylene/alpha-olefin copolymers, a chain length longer than the short chain branch

that results from the incorporation of the alpha-olefin(s) into the polymer backbone.
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“Drawdown stability,” as used herein, means the critical velocity at which web
or bubble oscillation is likely to occur. “Draw resonance,” as used herein, means a
sustained periodic oscillation in the cross-sectional area of the molten polymer film or
strand.
"Metallocene,” as used herein, means a metal-containing compound having at
least one substituted or unsubstituted cyclopentadienyl group bound to the metal.
“Metallocene-catalyzed polymer” or similar term means any polymer that is made in

the presence of a metallocene catalyst.
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One or more monomers, e.g., a polymer comprising propylene and ethylene, the
polymer, of course, comprises units derived from the monomers, e.g., -CH,-CH,-, and
not the monomer itself, e.g., CHy=CH,.

"P/E* copolymer" and similar terms, as wused herein, mean a
propylene/unsaturated comonomer (e.g. ethylene) copolymer characterized as having
at least one of the following properties: () *C NMR peaks corresponding to a regio-
error at about 14.6 and about 15.7 ppm, the peaks of about equal intensity and (ii) a
differential scanning calorimetry (DSC) curve with a Tpe that remains essentially the

same and a T that decreases as the amount of comonomer, i.e., the units derived



pol yners made fromthree or nore different types of
nmononers or conononers), terpolynmers (which usually
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eluthgabcptwﬁgl aP dndv@(r degrees Celsius in the TREF curve. T; and w; are the

elution temperature and weight fraction respectively of an arbitrary, i fraction in the

TREF distribution. The distributions have been normalized (the sum of the w; equals
100%) with respect to the total area of the curve eluting above 30 degrees Celsius.
Thus, the index reflects only the shape of the crystallized polymer. Any
uncrystallized polymer (polymer still in solution at or below 30 degrees Celsius) is
omitted from the calculation shown in Equation 1.

The unsaturated comonomers for P/E* copolymers include Cypp o -olefins,

especially Cy.12 a-olefins such as 1-butene, l-pentene, 1-hexene, 4-methyl-1-pentene
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diameter parallel plates. The instrument was operated at 180 degrees Celsius under a

nitrogen atmosphere with a gap of 1.5 mm over frequencies (o) 0.01< @ < 30 Hz.
Stress sweeps were used to ensure that data were acquired within the linear
viscoelastic regime. A Maxwell series model was fitted to the measured storage and
loss modulii (G’,G”) to generate relaxation spectra and the ratio of the spectrum
distribution moments (RSI) using a least-squares regression algorithm. The resulting
rtheology-modified polymer will have an RSI greater than that of the free-radical,

chain-scissionable polymer (the unmodified base polymer). Preferably, the resulting
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the like as opposed to the conpounds thensel ves.
wO Brogpyizene honopol yner” and simlar terns meaPCHUS2006/042980

pol ynmer consisting solely or essentially all of units

derived from propyl ene. "Pol ypropyl ene copol yner" and
rheelpgy-mpdifies prdymemwilbhpel anRE] gRARF Mg ngu}h%ﬁefg,%jyvgqgater
thm{{@Q%gr(ﬁyhggsﬂﬁnd e hﬁleaj and/ or one or re

unsat ur at el Conbh 8IS 1aRd} axat i on Spectra | ndex

RSRhet ergi 3 of the .breadt
( RSRhedlogs MedifledelagivRed e Iﬂeﬁﬁa%lg{lger m H’lgﬁ 'B1§/cosﬂ;y of a

the rel axation tinme spectrum as

f
polyg)%egi qs@ﬂweﬁ;&yt dympmiseeelanicel mepcarofepy OMS). hecPI8Eof
I . ' d wth 20
e a5 e IR S R A T g

| aneter para

and for logGhemgliwesityGabsutis ayadREaradr 0ilth@gen at nosphere
frequencies (w 0.01< w < 30

W a of 1.5 nm_ over
Hzﬁhhét rﬁlg@g_g%‘w_é’éﬁséedvmléme% Bfergblyraphicyes haBNeH0alevetifn or
equal @ isr fesk-tatiichl, @hiiﬁ-%cils%}/a T eliﬂ{)lzfgm%?lo?fl%]olegﬁeggl%}?g@le@heology—

xwel | series nodel
modgfiesh pefemen achioss aGANIB00 1¢sS tharSoy i@l 98N Bb&radical, chain-

o ' peetra and.t ratio of the spectrum
S e e B A i foleyampdifisd pouearBSON is loss

than mbonte¥)speocenabpios frédadicah eh4i8 Sbistibioh & Bﬁg&ggv; mtoﬂl fied
at o e

pol,ymer wi Il have an RSI greater thanmt

fr éit_e &iv%l&a’ng @msé’i prefegably | tha albdadogyeingdified (Poly@ner achieves a
GN-300706ksl itRd PGP §eRO! raply, the .

resul tin gr heol (;%ge%- no)ﬁgls#el) gﬁ%ﬁ@nﬁﬁe virelogodifisdraplymer
achiqyea at@Y-30M fass than 50rgelspr ef er abl y greater than 10 and

nogit flerably greater thap 11. "Rheol ogy Mdified,"
asﬁ g 1;@@8 I?g °&P ?‘P,\éntn@ ﬁ%p?,rﬁ%%‘éoﬁdﬂlafﬁé pleill i gheoast that pél mmber
“GNPd thiecondst thediginst 16 ' lcal . .
0scopy (lDI\/IS). ﬂli’lhegl)ﬂcsﬁg{nﬂgelﬂ ogP é’”én(g;fl?&\? i 68, sWeight nercent

., Spectr .
gel é‘\?%\‘fsﬁ%ff%lée‘?}t??ehﬁrgn- shear viscosity measured at a shear
osity neasured at

of A d d . l.ow.shear vis :
_a slﬁée}g?ﬁge?f %ﬁq a?ga&d? lfsegegflbl*hgler ’f?é%lltlé?}%)fﬁ?ﬁi@lg}f'ﬁ@élfwdl patemer

will Izvef s gelbtontent bs encesred GRBAHBSH ORI Men s dearid 8
Xylenfer(ismgbéﬁl ~,Chaj n-sci ssi onabl e pol yner. SO

5r'& 797 Gtfess F‘*?é‘o@b@g‘ﬁl%wefghéﬁqumtymferdﬂh ey éisanabout
10 wedgh6 ¢RrdefS Sankl Of 1 ' free-radical,

chgj (r?ség i sai onggprg férg f‘%@»'l%% {shtca)ﬁparbgfltgls aWF’ﬁﬁt prrgent.  Also
preferag ol by gehraaitenicaf polrsemoben@ificl heismet AN HRORK 15 an

r : ree-radical, ai n- sci ssi onabl e

absolS] & e perdhs i Pon e ncl Gopioer of di froeraeal, chain-
scissipirhdd pafysen(hd ingfodiBbd/ pRymaphi eves a G\-300 | ess than

éggyﬁaﬁﬁd More preferably, the rheol ogy-nodified

ening,” as used herein and also called extension thickening, refers
to a sudden increase of the extensional viscosity at strains high enough for molecules
to become stretched and oppose a resistance to further deformation.

In its preferred embodiment, the present invention is a TAP-mediated,
rheology-modified polymer being prepared in a reaction from a reaction mixture
comprising (a) a free-radical, chain-scissionable organic polymer and (b) triallyl
phosphate (TAP), wherein the TAP-mediated, rheology-modified polymer has an

extensional viscosity at Hencky strains above one greater than that of the free-radical
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gr Exemples hefh ptdpatenefpdiyreers useful in the present invention include
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-radi c i ssi onabl e organi ¢
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pobgefablpuipyiene qupolyydess ench@EORANMAE block %@P@&Eﬁ NQpolymers.
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r ubbee mépiiae pilpaeRtybibMBNhdRMN il &PRALXTRR)F at least
about 0.01, preferably at least about 0.05, and more preferably at least about 0.1. The
maximum MFR typically does not exceed about 2,000, preferably it does not exceed
about 1000, more preferably it does not exceed about 500, further more preferably it
does not exceed about 80 and most preferably it does not exceed about 50. MFR for
copolymers of propylene and ethylene and/or one or more C4-Cyp a-olefins is
measured according to ASTM D-1238, condition L (2.16 kg, 230 degrees Celsius).
Styrene/butadiene/styrene block copolymers useful in the present invention are
a phase-separated system. Styrene/ethylene/butadiene/styrene copolymers are also

useful in the present invention.
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: re, CA- a-o s is nmpasured according to AS]
mdtnh&l Sgene, &?HJ\%@S@Y@W &iey gﬁ kpmersof yayi delicrs espasilly para-
i eaBehl Uikafbanef 0 in .
e et o e B e v Sy Viny1
naplihglens, instl pytheasenhandettie Ele/asd yrismessebgodfyner s~ are al so
us it sent invention. Polypers of. vinyl,
ar g[frlrlgt idéﬁyr%o %%eﬁétgc aFPSPUEEP LI Pn TR B e SOMPIRRy ity offher

cop@yinesidbde mionyines! Bxainiples F0BQUKEHSndrGS #dfadebbtlt a8 SotMRbited
ted to, those vinyl aromatic nonomers known for
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products, examples of which are described in U.S. Patent Nos. 3,123,655, 3,346,520,
3,639,522, and 4,409,369.

The present invention is also applicable to the rigid, matrix or continuous
phase polymer of rubber-modified monovinylidene aromatic polymer compositions.

The reaction mixture from which the TAP-mediated, rheology-modified
polymer is prepared can also contain non-scissionable polymers. A particularly useful
scissionable organic polymer and non-scissionable polymer blend would be
polypropylene and polyethylene.

For use in the present invention, the triallyl phosphate (TAP) would preferably
be present in amount the range from about 0.05 weight percent to about 20.0 weight

percent. More preferably, the coagent would be present in amount between about 0.1 -
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aromatic ring structure having from1l to 3 aromatic
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by gnadszdnmuanm of ifien radiyalpprovioieredlegreeapficanirel gvendlyes mokeonlar
exa oxygen-centered free radicals may occur
amlElFﬁng%jh the use of

It is also believed that grafting sites can be initiated on the polymer and

capped with the triallyl phosphate to form a pendantly-grafted structure. Later, the
pendantly-grafted structure can couple with a subsequently formed free radical,
imparting desired levels of homogeneity to the resulting rheology-modified polymer.
The subsequently-formed free radical can be from an additional quantity of free-
radical, chain-scissionable organic polymer or one or more other free-radical, chain-

scissionable polymers.
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shoé Qble& MMpLibREpSHent B eRBleY '(‘ﬁE:}udﬁ:@rﬁdlﬁhel@fof taififSrent densities and
onbi’'nat i on detern1nes he nol ecular architecture of

typa)hweatb@pste@pmt gaﬁé:pts,( plh)ﬁies; durablgegaodadiigig ylisasawn dape, run

ol yner dit] . h [ ; )
o R COPREIAN by R0 e, 96, Mok fobposics). pives
foarh@dﬂ@xah $il@s ded'ﬁﬁrsé(llﬂﬁﬂif%e‘?mderﬁbefsramﬁ efastic fiblis).
nmol ecul ar archjtecture. | s al so bﬁl i evrd t ha

gr dfeah graduessinglyAe. e FWFIP 51 BHTYigd H%,pog%er foam,
extﬁ@&?ja% Whih sttr%l‘ﬁ g&dn?l é)%ganm@es Qﬁ@ﬁﬁpfa@tlé Gb4th abeads, expanded
endant’l struct 4

y-gra ure. Later,
themmPMnt fgangy baaidseck;endasﬂmdrfesedahelmmsec f#anhbeads, and various

subse orned.fre radl rtin sire
opie LR G SRR 5% e il AR AL’ B8 2880 Bhysica
confiB@@tieaY swepdhd iseebt p@uﬁcﬂreﬁranah@oﬁwﬁ%’e‘i‘b'@ n§diyd- plahkedminated
free radical can be from an additional guantity of

plartly, sedlagsed strandplantn peefiless perhbibl #O%: gani ¢ pol ymer or one
o, TG, SLIETG e ARy R AORI SR DOBHLE o v prsrs
invémioanide opariicularlyp ueefels s AmexquuEpds iang)ailiAI@emprismg edrheology-
oSSR 8, Polynre, 1 om Thesstadoaly ooy e
froﬁa%?%lgﬁﬂtrlgaste@ QuPIRSHR prépPidHe! &polin@ add hingk Qlefived from
ethylene, acrylate, vinyl acetate, or combinations thereof. Preferably, comonomer
units are derived from ethylenically unsaturated comonomers, and the copolymer will
have a melt flow rate in the range of from 0.5 to 8 g/10 min (ASTM 1238, 230°C,
2.16kg load) and a Rheotens melt ‘strength of at least 5 centiNewtons. The
exemplified foam can further have a density of 800 kg/m® or less.

EXAMPLES

The following non-limiting examples illustrate the invention.

Comparative Examples 1-8 and Examples 9 and 10

13



prepared fromthe rheol ogy-nodifiabl e pol yner

conposi tion.

conpr

th
ba?%

ession nolding, r

ftl?ef Mofn 319%30%0'

m Xers,

i

er spi

ot ati onal

ni ng,

Any nunber of processes can be used to
w@e@pasy7t he articles of manufacture.
usef ul

Speci f i ceC1/¥S2006/042980
processes include injection nolding,
nol di ng,

BGmeRaWd §La &P atikdishtic BAMI b lymer

and cal endari ng.

ext rusi on,

polyﬁmptyidmleqaoasrder (:ll-lH%) médergnTiiaaPowr €hémichludempany was used. The

DronSHi S RS VR

cabl e i nsu

P R RAERY R 01 304 egggmin

DSA Mek@icSPoiffdt B7aCkRsRs CeRius; alibBulkddesity 6T0.47 gegpone nt
shoe soles (including polynmers of different densitie

and ableple phowiethe EIOUBES Of Hisi
usec??gra&%rﬁpggﬁ%s

COﬂS TUC I on

!eéj 1 Y M@ﬁ&ﬁiﬂ‘@

sPgeeniagnelype

panel’s, conposit

e @peﬁwd f d!

Ip¥ §$9 pargxide (L130)
rl)%ﬁelr@tall tdcnt are
€.g., WO

listed dinpesiphiesdreents. pES; bieodysthe Ibbogantd aﬂemﬁenteﬁed' Byi therfollowing

(i ncl
abbrﬁy@gg

and BRlKIES

t hernopl asti ¢ foam beads,

beads

udi n fib

ets A

Ylagféwh?ts KN

and e ic fi

acih @Rt Grsh e

mgéaeé”mmj ruded pol ymer strand foam expandabl e
expanded t her nopl asti c foam

ber

S BT A,

expanded and fuse'Babmér mopl asti ¢ foam beads,

ull

Exaﬁﬂ’ u

.J.I I UUD L

bts mayP

Co UI

%%R‘b any

Y

Mo

kno I ||r\%§wtc/§hau

onfi ;[upml""%ﬁ’)

spcn
CE, pl ank

S Shee ound,

X (0)
| am nat ed pl ank,

Strand geonetry,
coal esced strair

T 00,0807 1 d
1d _pl ank,

CEp:Zofl

rhaol

es, annot®un St og

hanv - nodi-fi anl 50
y \Waw |

Foans rrade fra

] of
T Ul

)ma 0.05

nr r\r\r\n

C.Ej %ven

IIUUII LI

rion arB8¥articul

K.
\yl
arly useful An ¢

LIIC M1

exanpl e6?§ P

C.E!pam
conpr

CONPr i pgaa [ heo
sing at | east 50

ogympcgof T ed prof
wei ght percent

)yl ene ggpol yner
f units derived

C.Ef som

conol

Dr opyl"l%MBTAbased

on t hé.@%t al pr oy

)yI ene 0.20

o

o
IIILO

acet ata’gmvgr conb

HYET

ovrivaoad fr amm ot kbl
.CIIV.C r4jIUIIIClII_yI
|nat|§ s t her eof.

|a1c,

ly,

“Pref ol

Pr efe

C.EC9NnoN
unsat

DITEr UNTARf ar € de
rated conpnoners

rivedsfgom et hyl ¢
and the caopaol yr

eni cal [ §20
r will have a

C.En®l t

{ ASTA

fl ow ratldh n the

12920 ’7')f\f"

range0cﬁ°9from 0.5 to 8 @405_0 mn

| anad o
r\g IU(i armua a r\l

Ex. cent i ons. TH

th of ZE& I east 5

CUL ClT1S
trength of e exerr81 ?fled

Ex.1@am ¢can Turtigr have [a densgidggy of 800 [kg/ n8 gpol ess.
EXA

MPLES The following non-limting exanples
illustrate the invention. Con'parative Exan'pl es 1-8 and

[ ea og%ﬁ%?%g\{e%eogl%%?% eq exa SPP ?Qg)eéﬂﬁ HS&BQJ solution

(8ml) containing the desired quantity of L130 and/or coagent. The hexanes solvent
was evaporated, and the resulting mixture was charged to the melt-sealed cavity of an
Atlas Laboratory Mixing Molder (minimixer) at 200 degrees Celsius for 6 min. The
compositions that came out of the minimixer were subsequently stabilized by pressing
the polymer into thin sheets at 170 degrees Celsius and mixing with a masterbatch of
calcium stearate (500 ppm), Irganox 1010™ tetrakismethylene(3,5-di-t-butyl-4-
hydroxylhydrocinnamate)methane (available from Ciba Specialty Chemicals Inc.)
(500ppm) and Irgafos 168 tris(2,4-di-tert-butylphenyl)phosphite (1000 ppm) by
repeated folding and pressing at 170 degrees Celsius.
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Ex. 9 12.18 5540 4
Ex. 10 39.45 60686 9

Extensional viscosity of the compositions was also measured.

The samples were prepared by unconstrained compression molding using 0.5

mm spacers and 10 tons pressure at a temperature of 350°F for 15 minutes, and

subsequently cut into strips of dimensions 20mm long and 6 mm wide. A constant
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vi scosity and recoverabl e conpliance. (The creep
conpliance recorded after 1000s provides an estimte
wo@booris37zer o- shear viscosity, not the actual vBETIESI006/042980
The results are presented in Figures 1to 8. Table 2
Ext ensi onal viscosity of the conpositions was al so
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before nodification (C.E.I) did not show any sign of
strain hardening, and the other coagents (CE 4, CE
5 CE 6, and CE. 7) exhibited significantly inferior
strain hardening.Wat is Cained : 1. Atriallyl
phosphat e- nedi at ed, rheol ogy-nodi fied pol yner prepared
froma reaction mxture conprising: (a) a
free-radical, chain-scissionable organic polyner, and
(b) triallyl phosphate, wherein the triallyl
phosphat e- nedi at ed, rheol ogy-nodi fied polyner has a
Rel axation Spectra Index (RSI) greater than that of
the free-radical, chain-scissionable organic polyner.
2. The triallyl phosphate-nedi ated, rheol ogy-nodified
pol ynmer according to Claiml1l wherein the reaction
m xture further conprises a non-scissionable polyner.
3. The triallyl phosphate-nedi ated, rheol ogy-nodified
pol ymer according to Claim1l1 wherein the triallyl \
phosphat e- nedi at ed, rheol ogy-nodi fi ed pol yner incl udes
no nore than 10 wei ght percent gel.
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4. The triallyl phosphate-nedi ated, rheol ogy-nodified
pol ynmer according to Claiml1l wherein the triallyl
w@b@sphEre- nedi at ed, rheol ogy-nodi fi ed pol ynmerPCTUB200€642980
no nore than 5 wei ght percent gel. 5. Atriallyl
phosphat e- nedi at ed, rheol ogy-nodified pol yner prepared
Whﬁfﬁmjlauﬁ@dapti on m xture conprising: (a) a first
quant [ tH of a first free-radical, chain-scissionable
. p@ ﬁop}y\q@l}ate-méyagdn r qpéogyowﬁ@e i olymer prepared from a
reao‘ﬁ%ﬂqﬁgf{dré(c&ﬁ@% W|th triallyl phosphate, and (b) a
second quantity of said first free-radical,
chain- scd Bed-mdabl, ehaingeissionabdd yngamcq;pl}anm;umdt ity of a
second fre - rzlgl %fijf? chai n-sci ssi onabl e organi c
. pol r, e triallyl phosphate-nediated,
whd%élﬁQh@ﬁ%ﬂlF’pﬂMspﬁﬂe—ﬁﬁHiéw 11%0 -8 HiES @ b hePRES S R@laxation
I ndex RC%Jgreater than that of the first
Spef:frr@ éndeé(dﬁ gregignithansthpis of Bwalbeeradicghrebaingsisyivapble @rganic
% triallyl phosphate-nedi ated, rheol ogy-nodified
ol'ymer according to Cdaimb5 vvherei n the triallyl
2. phoEEhatigtyiestioaptes- mbﬂuamldp giediogli-odifiedopylpmier ia@ccbrddgs to
no_nore than 10, WEI ercen el. 7. The tri
Claipm b ppeagia !t a%%&oéam 3& ie éawaémwab? ¢ polymer.

3. acepdigigy Ophgsliiﬂaf@ &em%ﬁe'rﬁeéla fnrokiﬁieldy#)olymer ,acc?rdglg to

phosphat e-"medi r heol og fied yirer inc
Claymo 1 rvohezein hlgmtrlsllthhg mhapzeménatedgdieo@gquﬂiﬁ@bgdymgr includes

repari a.triallyl phosphate-nediated,
nmfl eqﬁ%ggﬁ%@ﬂp%ﬁe%gﬂmer conprising the step of
4, r eapﬁd m@allyl aphospHateretiathds &heol@@}ahfd)dﬁi‘ddspd)l9ﬂ1@b|a%cordlng to
ani ¢ polyner, and (b) trjallyl ﬁ)éos phate, wherein
Clatnh thr%}mﬂgq trighspisphatdrmerigtedarhepioay mersltiorhin! Vmélamcludes

ion Spectra Index (RSI) greater
1o lﬁﬁgeyntﬂﬁg?@g%@{)ﬁgé@égg- radi cal , chai n-sci ssionabl e
5. or gzamiritall]dopl)mphate-ﬁlediﬁllmi phed egsysnmaddmddpaigmen pféipaterth Bom a
ein the tri.allyl phosphate-nedi ated,
rea‘?tWé‘dPWeﬁB‘BPrﬁl% pol ymer includes no nore than 10

we mﬁ ht permentquiigly dfa fibe BeoeRBGI a@l‘r‘é?iﬁ-@b1§éloﬁdbléjcﬁga{ﬁ1c
erein the triallyl phosphate-nediat ed

r h el Nigrein b ppbnyanes pandentiitentiad wirteally phosphate, and
el (%5“ PEL&SRY qggﬁtity of said first free-radical, chain-scissionable organic

polymer or a quantity of a second free-radical chain-scissionable organic

polymer,
wherein the triallyl phosphate-mediated, rheology-modified polymer has a Relaxation
Spectra Index (RSI) greater than that of the first free-radical, chain-scissionable
organic polymer.
6. The triallyl phosphate-mediated, rheology-modified polymer according to
Claim 5 wherein the triallyl phosphate-mediated, rheology-modified polymer includes
no more than 10 weight percent gel.
7. The triallyl phosphate-mediated, rheology-modified polymer according to
Claim 5 wherein the triallyl phosphate-mediated, rheology-modified polymer includes

no more than 5 weight percent gel.
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11. An article of manufacture prepared froma triallyl
phosphat e- nedi at ed, rheol ogy-nodi fied pol yner
waewansi’ng to Claiml. 12. The article of nmanuPEUSI086/042980
according to Claim1l wherein the article is a foam
13. The article of manufacture according to Claim 12
8. V‘heA ﬁ%rgcetsg] %ot [ ah‘Pg' &a}hau;qhgmpﬁae SRIPRRD! B AbIAM ified
I's a ne copol conprising at Teast
poly&ﬁ)emengzlmmngeha:ﬂep oﬁxbacumgts deri ved from propyl ene,
based on the tot ene.co oI and .units
der®led & Waﬂﬁggf’{’fﬁ g% %&?@‘% fﬁ YR i cl e of
martgj acttﬂggyl%ggthteng to Caim13 wherein the
unsat urat ed nononers are selected fromthe gro

wheseinghestriaHy! piosphdismediateds gheplagyemodifipd polymst h@%a Rglpxation
t

SpeSRETHAR BOTF el Ay ottt R i blch, ThrREHABRAIS Dugoni

polyiag.a melt flow rate in the range of from about 0.5

0. 903 Rkt orio i RS Gl 35T ool

rhe(ﬁ@@} hN%Yﬁe‘a%lyrﬂé 1n<ﬁu(§€s'rﬁ‘)| thifle tﬁﬁpﬁpﬂéﬁ%ﬁt peectngb&d,

rheol ogy- nodified pol yner prepared froma reaction
10. mi xFher processpacceidimg to &laif & whaseinrthelitdallyl phosphate-mediated,

e piedtie g e PR T R U T hsieRirich bl ar co”

11.r hegh ogyicleoef friathfaky nplephed f¥ieasirdligl phosshasd-igdiated,
Hencky strains above one %Heater than that of the
rheglpgysnogificdanolyreeraacradingdp a8 b or gani ¢ pol ymer. 17. A

12. t r ' 'ﬂllé é%lc&hgﬁ Ridh SR 'a@éo‘?&lmg reBL RV RHL &L %ep&lg}fféefs a

epar roma reaction mxture conprising: (a)
foalﬁmrst quantity of a first free radi cal ,

b .
e A RN s T e
chaffl6tidsinaBle SRERAE Pgllyﬁ{éir id ¥ p@épy@éﬁe@oﬁobl@ﬁkr Ebﬁ@rlélﬁg ia€ 8dast 50

chai n-sci ssi onabl e organi ¢ polymer or a uant|t¥ of a
weight patent o8-ynitdi éaived hﬁpm peapyinenpicd en ghnitetal propylene

copBﬁJ gﬂd dM’tg dgﬂl%éltfyﬁﬂléﬂ%%d RARsRbat e- medi at ed,

gy no yImer has extensi onal
The article of manufacture according to Claim 13 wherein the unsaturated

monomers are selected from the group consisting of ethylene, acrylate, vinyl acetate
and combinations thereof.

15.  An article of manufacture according to Claim 11 wherein the propylene
copolymer has a melt flow rate in the ran?ge of from about 0.5 grams per 10 minutes to
about 8 grams per 10 minutes and a Rheotens melt strength of at least about 5
centiNewtons.

16. A triallyl phosphate-mediated, rheology-modified polymer prepared from a
reaction mixture comprising:

(a) , afree-radical, chain-scissionable organic polymer, and

(b) triallyl phosphate,

wherein the triallyl phosphate-mediated, rheology-modified polymer has extensional
viscosity at Hencky strains above one greater than that of the free-radical, chain-

scissionable organic polymer.
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vi scosity at Hencky strains above one greater than

that of the first free-radical, chainscissionable
we@e@ansx7pol yner. 18. A process for preparing BCT/US2006/042980

triallyl phosphate-nedi ated, rheol ogy-nodified polyner

conprising the step of reacting: (a) a free-radical,

chay Nz seliSSi _ ni VEE: A
17, has pEB T R e R B e T M Rep e rom 2
readtioe ahivtyye cooprisired pol yner has ext ensi onal viscosity at

I RN SRR L G TR
AN Rgrh&! ?Jhé}feiﬂ"&é‘ BoRalcH ﬁsepd%ﬁﬁ@td@d_ﬁéd @ith &idllyil hbaphate, and
phosphat e- medi at ed, "r heol ogy- nodi fi ed pol yner.
ac db?di rigsecond-ugnity 6f said firanfreg-radicel copinrfgissioakleoeganic
3\/'.0 ?pgo/rl)gtié ?81? 2 &la@tlw %9 AMELEH TdNGaRA Lfilif-stiSsiBnable organic
polymer,
wherein the triallyl phosphate-mediated, rheology-modified polymer has extensional
viscosity at Hencky strains above one greater than that of the first free-radical, chain-
scissionable organic polymer. _
18. A process for preparing a triallyl phosphate-mediated, rheology-modified
polymer comprising the step of reacting:
() a free-radical, chain-scissionable organic polymer, and
(b) triallyl phosphate,
wherein the triallyl phosphate-mediated, rheology-modified polymer has extensional
viscosity at Hencky strains above one greater than that of the free-radical, chain- .
scissionable organic polymer.
19.  An article of manufacture prepared from a triallyl phosphate-mediated,
rheology-modified polymer according to Claim 16.

20.  An article of manufacture according to Claim 19 wherein the article is a

wire/cable.
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