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I nvention The invention relates to a conposition conprising a blend of 35

(a) a first pol yaRnedIRE@BlAGDE hé MRBEINY! ene honopol yners and copol yners, and

(b) a second polymer obtainéd by radi ati on selected from (1) non-gelled
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Furthermore, the invention relates to a process for increasing the activation energy E" of a first polymer

(a) selected from ethylene homopolymers and copolymers having an activation energy E* of less than 83.7

s5 kJ/mole (20 kcal/mole), which process is characterized by blending the first polymer with a second polymer

(b) selected from ethylene homopolymers and copolymers and further selected from (I) polymers having, in

the non-gelled state, at least 2 long chain Y-branches and less than 10 short chain branches per 10,000

carbon atoms, and (ll) polymers having a numerical excess of long chain Y-branches as compared with
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pol yner, exposing a portion of the pcﬁpy‘?ré?"mq'he melt to radiation under
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nol ecul es havi ng saturated end groups The first ethyl ene pol yner as
above described is blended with a secogd =t{n}bme pol ymer character- ized
by tong chain Y-branched nol ecules to prodl &dilithe i nvention conposition.
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exc udes et mglecuiae twaight, i. Pheoyirlericabudiugl of kaimBlas xhdxXY bndathel ngroevealhalue bbb ipe0.729. In
groups extsendiactige, ftreotannt Eoxpis loptained sing leldielohda vidcarmetes withy.0ig peightadecentisihtions in
t he - trichlorobenzene at 130 C and standard. procedures. Further information on such procedures is provided in
% : J. Appl. Polym. Sci. 21, 3331-3343 (1977).
CA The long chain Y-branched polymer can be distinguished from ethylene polymer produced in the high

" : pressure process at least by the relative scarcity in the former of short chain branches. High pressure, iow
% 55 density (HPLD) polyethylense is known to have up to about 30 long chain branches per 10,000 carbon
atoms. However, the molecules of HPLD polyethylene can be expected to have in addition considerably
more short chain branches, for example 100-150 per 10,000 carbon atoms. The high-pressure polymer
short branches will be expected to exhibit a non-uniform or random length distribution. It is, in contrast to
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can be det er m nedatygly @ok3origivRait, ¥blanchgslthen shas cichpcanci®e.dSubiea eslymer 8&uld have, for example,
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density (HPLDp pobmrerdtyé shove the miiting/avint of theapplemerp THedeating orefe@Bly Is@arged-dubiinrvacuo, as this
branches per 10,Pe0ts ¢herBmevalef sepidual Lesygsy @pd low Imwleauidr avsightepolynbr BMPNts from the polymeric
pol yet hyl ene carﬁ"ﬂ‘?éa'eﬂrﬁehqa@‘@ ie Grefesably sugtaineslivith & tieverns itigetmerts | dopaneing uroR e particular
chai n/ branches, PPY¥MerSempAostian being. tegtgd PE"( the gxiendof Y-R(aMshing dastresn therfiaal product. The time of
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pr og-o’r tion of | ongrhelpalyierYs hyaikt e femipbratin@laBive @) ciySallhB @felting: butit, Which Wit d8pe@adl upon the
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broad nol ecul4ar Theipgyreer das be jrisditted) in the selid sthieces im the iy ereferably the dattaciriot loagopling the
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achieve the o8 SIpP raer indi on of crosshnkmg of the

ir | gamma
Et hyl ene p0| yma'n%o gyon a genera wftﬁn é?ﬁ gfa[ gtwﬂ r?us% §7t?berilkg (1to 4
unsaturation i n % % s teao th% es of the
for the irradi atp 9r'r"'erI i %iegt %ﬁ 33 3 an be determined
pol yet hyl ene, ,;a ohbh&y fo MYvé}\ %@Mﬁarﬂﬁ aM&TE{d'p% éron pr oduc ' ps

Pet r ol eum Conpany. any suitable source of high energy radiation, such as spent fusl elements from nuclear reactors,
radioactive isotopes, cathode tubes and linear accelerators employing such as tungsten for the conversion
of electrons to gamma rays, can be used in the invention process.
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Et hyI end pol ynmer prepar ed i n processes V\:hl ch i nherently produce nol ecul es
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s insol Ub' | infiYied B k! strsgin &rasm{y%n@nghir héigho eYe \iBSrEbIé, Such @8 bipeb, basoline tanks and other
tenperature aRfN¥Laldnbbiid phitd. al | i ne melting point, which will depend e(Joon t he
pol ymer but W |4ne GjERM| ibldaResdst Gridtsecond Ipamalmombon&rﬁ(bf 6 invgntion a1eythaeriged to be the
I rradi ation fpRate bAlng la@achinbrt of e Riayladntigroupant gee hmbmlelgcprwyct%@‘%cu'af scission to the
Tenpdr at ur @s patkbdw b adthet polyaBO mBletutey Ehib etpsstufedia s Mistavishadle frerame "H PES‘I"’F%‘?/@ rf‘g
t he heat treatossined polp@erpTieypolymecean dise berchereéterizeciasum dete aR - g'y"‘er of
non- im di zi ngerms foel dscibivg . thedrBolecTirestrpetirg plsthe E@W%é’"'lbﬁﬂﬁﬂﬂ%ﬂ’%ﬂy ﬂsetsﬁ' '(:)jfhe t of
staté or in tphgmersrdparaton @ficehaiatterization ﬂdét'qné'rd'sﬁﬁ'ﬁs'e’ﬂ °ft98'V'B ary s "é% NIE [Jgﬂ(‘:g
matigri al fromf uétamineatstntctueeaarwm'deﬁe'hﬁ?'&?tmzéﬂ°"? ° ' €
carried out iHighdield Geerop-1BNMBS Bhere Ré’t‘j’éh'"é‘gsrﬁy I% th% second olysthylene
preferably, in Thecwiered ﬁ@“@ﬂﬁﬂ“ﬁ?’?@ﬁpﬂiﬂ Q@e e ' Qal! Zﬁvhﬂ from
part |.'cuI ar pdieyinge the hdistiRgiive Y eing atl n

s effectlve for

ol m@qdlatlop ta?) en bles '}Qop@%@é beile liifbar
-I ng abOLROIy il Wt{g SIty a owa th énet &R paObierBéd Yyany BEthiile
0t SO45mJCh$ h“E 8 Pgl §§ %9(&1 oﬂh ?:E'g Yrofties RN thie NFABICIAENA O Buitatle
R d| me loﬁ %ndﬂr%ﬁbéhﬂﬂue@?(ﬁblwidgvﬁt&cunmbntmous
ang Chal r-F.:afzesg P l:IS t lﬁ sﬁ tﬁ?@%e\m&nmn S/ TRBdés oM ehillat Banburf alixers including
iAGSEE ¢ nd ol dpdskdiic @s dibdon bbnddraend, pugDmilis) Lapdi @kttuging
= 40 k%t{ kcgavn éls i 4: S@md B \e&bw miabifhep.r SppE4 sctossacae be smaloyedrie taid awixingg for
t he state of pI@@ %ﬁ@i scrdwB \Eilcredsing spsanmEiotck® Hovévet, inarepset! whaar rasvidn ieeeRgd
& adi at i on, t@rﬂﬁkr&t&?@s Bl Wrsevedf eroliyh, ek@mi padyihnee degrasiatiopnas rafteratiae irc palynee properties can
3 e% m ned 55occ@rf9cbnﬁét|ﬁad thy dbgradationgiaw 66! elirtitapddea eninimized: bynlgcogmﬁm%ﬂ sgﬁq; I8, fgkplizing
|

/- qui t abl e §@iei®et Saéh dhi agfroaeh eangrcraasaiosts ioomsultdniendesiiablRAYATIEr $PE PY nent s
lom|nucl eas T eacéonicn blsraiiy,0mch bamponesbtanpresdisseladnipdduplyfsdn apCoMp é‘%&?l'" one ‘r"
adceller at or s maplsayentaggeperally ahan olevatgs tamperatyre thaf glogsgiet ER0E0R e BPIVRE e e 9 H"%;? are

SnTR. rays, Cwéen exediseachiors & lvaiform gemnosiien. Singr: @limers may exhibit '9'3“"9'\’ ow fs°h h e
3 ! polymer solutions will be relatively fow in viscosity compared to molten polymer. Mixing of the polym
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EP0124«722 Bl The irradi ated polyner'can be cool ed gradual ly or rapidly.

Quenchi ng f r cRFYRR I FEroaPished ifleri subsigqtially feghshed than dumixing Balten PRly@erat Thisanaanss |

been found t&ﬁ%@egéadgtlﬁ’f‘fsa'ﬂ'f“é‘arcﬁﬂsmah RUBEIRIR) & MYCh MoER Wiferm Anitie éshr Wu@éﬁ’el%‘ﬂffg
chai n Y- br anci&s 1P folrpbmpst 0s, fegigved; i 9menashion (by eaporgiony "aﬁh—ﬁfﬁei"glﬂl‘ q likeyr Qi eathog o

brweadem ng, of°7 38' 'a ° %éﬁ ‘hP°' eét?ef"sﬂh "Eﬂ*fg'b? d‘i" ¢p the solvent is
Ct i on I n r%{n a on fthe ol rJ 8m w\%? I lowé?d negé § nge' -ﬁq&tger ngqtnog ®

pr ocess enable Eth nd l is a err me od of i BN ftlpe AL an sec Ond>
medi um denS|t b c% J'"gg if xt 5 lePJ E aﬁ heat % to d
i nherently prt Faﬁjrevébgw)’ft ti ngtpﬁ)e sse(a thr ».E‘Han e ju%ﬂ'ﬁ)r
product i sl npvedbisk deera 85T o 8 Grohdh p4 mx ’?é .H,roa g.w,na;gagf

the starting W&Brﬂ:ﬁé to dheRIMBOSRHENES thd In 1&# 8 ema ysrrﬁwoga ﬁm Sching'¥h ity Bishds of
char act er i zedghYdeRsig Gdlybiyidn¥ @ iFdaRAchlinddkddN Borafched B Xv&@te Hidh-deRdip | RlyBinylene,

sol ubi | ity i rprdrsblyl iR Geltey bregdRder tiém, is haig fo Qi ebnGBIg terpeRitiAd BEEGE! thD FAIRE bsint for a

useful in thaimerum&ént @ pbace sdhe begrstor 3olyrﬁ@rlﬂ§|ﬁhb§fadaﬁon| BRYolymel, @tild& ah Alkgated
chai n Y- br anaémerafe; islgds40 Ghragh Bo Bxhaddd hder MituGrh QorRINBRd TEErRhted, on-gé1IBY b@yieer is
honopol ymer iesposéiaip asiatien pses dnpulsed @lbdtrue baamds dov exdhipld, s& Bslopodude 16AlERA KiteS @NY-
t o | ong chai resanchge pelysityleye. Toe inedraand lidranchbd pblyeltyiosdican tthes hablesdep @y pddSing 8@ thus-
car bon at ons.tre@ert bolyedwignec trataining g alieéri ¥-braocheg Gitep rtemisgh G rextoeleorop eariey/ of extruders
descri bed as uhdeyinagroxdizignpiefprdoly yeouugh gerditiosaiThe lerteudechipreduct Sucholes el ropionallfy.
short chai# IPpiigteehi BxgosuisUe the masliatigneoraferatiby prowrs dust Rrior fof dering pdtesien: Ahd @diption Jevely
properti es. t GUAiRp oh ff slartieg eokmen properties ganoeneontraliodhettiniiaparagetersidesasibedabgve
etkyl ene pol mfeparﬂp ’It%%b"ﬁ'lfh‘tmwy‘ﬁﬁf’ PEoes 2ifigal desirer Rolyimerkaving rP1§ejeqted piprerties
chai n Y-brand s"sﬁ?’(ﬂa ‘P"lﬂ"%{PYt of short chai n branches havi ng nonrandom
branch | engt hs Fgpreprat e§?ﬁ5’ L A th fQinlop dpnsitpoixe °a?fft|“3|"'l“g
“uni form | eRgt %’Pe"t ﬁf "\7‘ d&?l’ﬂ“ﬁf Y'scrﬁs'tP’PNf' ﬁso pv 'f; E ¥ 36{:8 "mamn
| engt lhs' The m h? hc |ons or a lven 8uéar8wgeC g VIS o end she r rates is
exanp! € ﬂ‘l fh de :ty thus i Iiurta I optélla F%Irdm (3
accordi ng tO é? é |e(§ qt | |f|

2- car bon cJaamﬁr ¥ e%% s h as;%s am.

et hyl ene pol YpReR. %WHB :eé%PJe dHylehé: FoweV&t fhis 'BfoBdds has
found to havendsikbeafedPbsdiinif pees'dnsgtsuéﬂ.l a%taxid HE Iopme pL%r taRg BEAHaE SRR hality.
and Vi scous hnéassealor SdBBRYINdpYE dRbratn laeEbEHE R er® bxtrtusiiiUs fdi8d Gredt b MatRBRiIned by
Pol ymer s can teanvefitfl proBshs. 1N alidiRn, @ &:rusién i9hah GRerg)AMEnsWE Piocds® Whidk Wbuld Behersity
(M) val ues, nbtike cEonamivhlen b essmdrdbmcarbout 0. 05 g/ 10 nin, as determni ned by
ASTM D 1238, canihstbbénfolnd tEtmE s&oﬁtﬁﬂ)dlyrﬂeﬂdeompoﬁenums%ahusuany argedby attivytios Reergy
havi ng a wei @ isiceting (t8at rahisdy Isaall weipglatureothahges sard leitective (6 ,pBdGsingalagie changes in
particul arly pbless vishasity. R0@s @80bceEundribatshis eefativd tempdnaturp sapeitivite & imparted ¢p tiends of
i ntrinsic vi$ecetony carfipohent witht theafivstabigeitylc®e Oomposent et the biendethr exampleUbd Bdvoirtiation
Vi sconet er4owetdigyact Gov)ddsityeriolybihyiqne rix gameralyoin yireerangealf di-9 o A3- A K/MEBO(1ER0 Bglimole) (for
ThesFnvent i ofigh@pnpite 25.t o AHbBimoledere jkealimalel. while the activatien wgsa'eafm t@t?@“ﬁ%ﬁd’@tﬂ“@n
of shaped and-9RIFee @oluPeriranpyp tp ghoulfi7 dimale GRkemoRlur ability and |ig

wei ght are desihableading ch'ﬂg"a%e“ p‘@@leth a1 fthiemanger buspravide ﬁé}‘e"l‘ﬂﬂl ‘?ﬁé’&’eas'“g "s
aut onobi | e_pFt [sgosity af FP%‘ e 3y é e’?ﬁy Ffé""ége'f?d‘\‘l’l(iy %f t'“°5’

of the i nvEnPPgH ‘E gt e @" 2 h&p pergipre ERETAY <5 19 or

onent
con mEﬂn nt bs ab 8 i e ﬁr W num “br
\ég_gilboﬁgdg][ O%Pi é'g%& i ct§ greal elr mcre?se ga twat: n ener %g U w%ﬁlh § e%;c fr&n%%el‘g us

'S8T UtY
di sti ngui shabl e} LRRd

r§r;cr1 fhyidHe viith b %ﬁ)ﬂ b lgrl JE?J bTJQQhe rodu
pol ymer Cay %rﬁ& bl ﬁds lr@tglh %ﬁc‘éwgﬁéﬁtl %&r St\gw\%ggi oly erl‘éaéwm p%&f&

terns for deg&,;ﬁ‘gﬁqusgm, §Holh AlExahdid/gt ure of the po ymer WI
under st ood by t14e36eriiratidn@f the Rurhtd® ofiblg bin FB%(‘:H&? In dRlefPBAAdolyRiBr &Hd}e accomplished
characteri zaby%}exaﬁqw thONAR mdthosd e TeeNbdaloyMahgamer nol ecul ar structure and
met hods of det af MisthdibdSduantitalivel harddi@izRion di SHB@thiIBnes GG Erisni13 MMRDMBIIoRing irradia-
Long- Chai res Biemankionighat wealt@htyie bidgd ents apibmage40ndv ghoniriced dbsdCiate oath 1ha fdxiviRioH of
by J. C. Randitiet shon oGy BginpasdhasiorBer chesgeMoold feéahafichd 8Gpciatebhvith pna freups gelanches,
conposi ti ons intarel gublp &oreld atwl/oxpgepateld spgcies. [Epchetrnctya eptity fivds ainetovan tahayaof sesomancks;
pol yet hyl ene tHeachoicecpf talperticlilas tesenetoe iar qiantitative ohipesgs dillsiepenth orbn foearied with oftres arrays or
second pol yethyl ene can be derived fromirradiation of the first

pol yethyl ene. This enables the nodificatign of selected properties of the

| i near pol yethylene, particularly nelt viscosity and flow activation
ener gy.
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: EP 0 124 722 B1 :
45 ° The high density pol yet hyI ene and the Y- branched poI yet hyl ene can be

bl ended by a SRR VS T g ke L

opt i nze ne PRI el SR et "f chigts a"t% Ao
'ncl—ude sol i iemrsa $ni@NA PR rind an ahavag raﬁ Wlsﬁéﬁglsstad 'né?éli vrP 'ﬂe
con i nuous pFeQ&r‘é‘ﬁc’é@ﬁthe‘bFHé%ﬂtréQ%nta@g%ﬁonp i'sh this'is wel nown and
incfudes rpll mlls, Banbury m xers including batch and contr nuous types

(and rel at ed chatiassHdGhstastufal ENARE FEINE MRysthpsd pug mills) and extruding so
devi ces i ncl oding simgle and doublre Screw machi nes. Special screws can be

enpl oyed to ai ShtiikatedOEnd Qfo ganpl e Dul mage screwsyindY EddCémaps N Sheari ng

forces. However, T ncreased ear results in increased tenperatures and, if

severe enaugh, sorr-'ecuged:ly degradatl on or alterati orﬂllk-rcnpmzyrrer properties
can occur. Sonetiflres“fh eQr adati on can be elim nat®ed”or nmi'nini zed by

i ncorporating a82su7t 2818 st@abblizi ng system but suc¥3.-8h approach can

i ncrease costs oPsresu?® inlandesirable polyner colo® or odor. 55 I n

sol ution bl endi ng, each conmponent can be dissolved_indivigdually or in any
conbi nati dh i nCigoPouble Bonds < (| vent s, general |y at m%gﬁﬁﬁiinper ature

t hat does not degr@g t he pol yner. The solutions arg then m xed to achieve
a uni form conposi ?) Sr nce polynmers may exhibit r 2at| vely | ow
solubility, thedg Iyrrecnsol utions will be relativedy I &M n viscosity
conpar ed t nol t;e% pol ym@r. M xing of the polyner 5 ytions can be
acéQupl i sfied ungeys substaantially | ess shear than in m xr ng mgl-ten pol ymers.
This neans that degradation is mninmal and that, in principt a nuch nore
uni form mi xture s produced. On the other hand, the sol ven32.58st be renoved
in some fashion by evaporation, flashing, and the |ike. One met hod of

renovi ng the sHydreparokide Grmg's the polyner "cemen arb

devolatilizing extruder where the solvent is 5 rem)ved under a parti al

vacutum t hr ough dhe®or rfbre ﬁ/ents al ong the extruder }g her net hod
i s coagul ati on"@%" ‘E‘hé“ y®er, in the cement with arfHar o 0wed by
pol yfrer recovery. tor sion‘of the blend in the nelt i 5 a preferred met hod

of physr cab bl endi ng,of33.bé 2688 and second pol yethyl enes gnga GgmMwer Ci al
scal g. For extrusiongbl ending, solid polyner is mxed and heat ed to a
terrpbr ature above the nelting point. The nelt can then be passed through an
extruder,  under a vaguumto 10 prevent oxidative degradation of the nolten
polyher and is then cool ed and, optionally, pelletized. According to one
embojdi ment® of EdhyliBrdfcieson, a nmethod i s provi ded BunylBradcheisng in situ

bl ends of high density pol yeBfyé8ene and irradiation- |nduced \38b15anched

pol %t hyl ene. Hi gh-THenBi tyﬂ pdl y@t h ent, preferably®n eI I‘Et *or “po

form is heated to @,neh &¥at ure above §HyaC A, EE:

tike/ sufficient tozprodauceas of poly d t,i The

pol yner , il | 3ats7 aay. gbe\aat grggr ature, 5@4ﬁa§§e€° ﬁg(ﬂ%g% 'ggnlextruder
unddr vacuum condi ti ons. leatred 18non-gel | ed polymer is exgdseddid
radijati on pul ses or pulsed electron beans for exanple, so as t pr oduce

| ocdl i zed sites of Y- branched pol yethyl ene. The |inear and Y-g?a Eire"

pol yfet hyl gne can then be bl ended by passing the thus- treated po"’ly 49Pene
contfai ni ng Iocg&gzqﬁﬁ{ Bradéleired  sites through an eRécudsing Msthgleperi es of

ext rjuder s under non- oxi @8z1g, preferably vacuum conditions. The extruded
proquct is cool®d Bnd,aopti enalfy,T20 pelletized. Exposure to the radiation
preflerabl y occtily-¢H,sCHmCHotH, @ oF”gur i ng extrusion. ThECHp Xt ati on | evel ,
duration e pulse and s t|n oI yrmer properties can bet controll ed vvrthrn
the paranmeters descri be‘dcgpd‘o"g§ preparation of the P anched pol yner to
produce a final desired 8| havi ng pre-sel ected prog%rtl es such as ' flow
actifvati on energy. The l}% or ggr Hion of the second polyrrer conmponent into

t he [hi gh density pol yet.’h)éherl_g f)pr st polymer 25 conponent enables the

adj stment® of the shear wi&cdsity of the blend. As shown in Exanple 3, the
viscosity of the invention blends at high shear rates is very |ow, and thus
the blends are suitable for extrusion nolding-type applications. For a

gi ven nol ecul ar weight, the viscosity of the blends at |ow shear rates is

7




hitfgher «t han t ha nsi She, Lhus making it suitable for
bl ow nol di ng a rC £a| Q*'% g% q &T&g mwheol ogi cal properties

wi t hout i ncrea5| ng signifi cantd y the nol ecul ar weight is a 30 major

advant age of the invention bl ends, which prgy ige high viscosity at | ow
shear rates and good hangi ng strerrgth Siglgr propgrtyes can be obtained - :
by.severe extrusion of polyethyl eng, -BRYEIE ~CHidN, SCIR/-eRSss has undesirable
effects on polymer properties such é"s o%i dat | l‘on éf the f)ol yner and

decreased color quality. The degree of - desird&ble property alteration

achi eved by severe extrusion is nqm asugx%ta eu -cn.l%ai ned by the

I nvention proeess. In addition, sVa ner gy-i ntensive

process which would generally 35 not be econemmaﬁsm @.asmer ci al scal e.

It has been found that the second pol yneric conponent has an unusually

| arge flow activation energy (E*), indicating that relatively snall

t enper at ure chafige Semnets AcKellecd.iSteinyiand MrMatari ng | ar ge changes in pol ymer

vi scosi ty. | "5 ha$olmsBci-pRalym. PousnEl. t1Ra027(1476). r el ati ve tenperature

sensitivity is |rrparted to bl ends of the second conmponent with the first

pol yet hyl ene conpdhA®RInctration i sypchyig] unilsper 10,09pFarkon aPﬁ‘é isrqetefiningddy Wixiding fhe sqpresenta--
energy of |ow dg‘??s'm?'}?" ?le@PﬁW%F?éW%“ P\é‘P f'l° alR?""F‘Haé SV ‘&H‘&é“’lb‘fa"ﬁylb@he tofghcarbon
kj / mol e (10- 20 |t sp q‘rg uplu y1000 Hermgwi be dominated

kcal / nol é "‘ t " ppm.)

Y?gr agghgzj) pol y t”Faé\‘f’\"étid %.fw?s #re 'Ef X e 8 -

bl'endi ng of hi gh eﬂs' ty pQﬁ d a?tlo%'?esoﬁaﬂce s: ss 1a §, .fr i’f&on ofss;
ﬁl

of increasing its Vi scosi ity
inproving itg,utility as ab5 '°| lz)é'"’f n. atp ra 5£'Lepr
I ong- chai n Y-brangjges cont 5'srhé|$ @arﬂd?i é&hﬁc& m%%%ﬁﬁeé @ﬂﬂh& 'arYdytoY r£$naﬁ£§ from long
second conponent; however, cHai@rap&Hifg"@sfQIRORERIy bssg.abl e, for a given
nol ecul ar wei ght saad nurrbea siffle &6 Tdsbrhdd intorddityPdd6deRfed witiPthb B3aR4tdd éhd group resonances.
significantly greater i ncr emsLu udl Ehork6 il 2¢at 2288 pger gy (E*) than woul 3
expected frome previous st udisigle\dattlin askpnaned ydnkiy| &8ciated haith Dthe: alldyN G ﬁéonﬁd&@s from
Y- branched pol yet hyl ene w telinital gty greqsi Only prel ryseibdnye £ BR8BdpE0s @asdih ée 050 @pm range,
produc- so tion of bl ends whichdéthardglon netnallyrusédyer qilasitativalmeasuamefitb.ness
properties of higadensitythpelyetdigdnaesenantcd intebsite foy ois @746 Ppm)pand rewst (B282p@amdnternal
hi gh. E* shown in Exanpl e 3douliihdongie. Ee ione edripop intapsitytwilkben(t/Bihes awsf (1R1beg. rednedtively, for
‘branches in & ethyl ene podyangar can be acconpli shed by, for exanple, C 13
'NMR net hods as déstPiZbed bije Ragielaarbon intensihiostheremay off resenancas assepiated evith carbonyl groups.
‘characterization of ol yet P'tené%"OUt'q"YPieldng carbon- 13 NVR fol | owi ng
irradia- 55 .tiorf*h® 8’/’0‘r hv8single carbonaiftensity 95 fagagray of feﬁ‘é‘a'éﬁﬁbéﬁP%ﬁ‘RS’e"‘"@thW@Wm"de
resonances associ at.ed wi t h9"P¥pe ?‘BFﬁE‘(‘ihﬂ'FF '61(1’%'F3t‘her shor

FH = ﬁhedp ctrl' e§urrmg methylene

branches or fhe érange in 8?8“?‘ ?L‘%E Fa Gefprmined by
br a\qehes i nternal double mm he vertl dgn S| <§r§[ Pgr}\g)u ?\8 pi ;tl v uei'r%tlyethylene
entity gives rise to ana g%% ®h €

l| Vi

ents |
resonance for quaﬁ‘ﬁé %ﬁ d e Wﬁr%mdonﬂ p&ﬂetﬂ%@r{e tﬁpan}%ér NiePint gmc the '
arrays or 6 ﬁﬁct@rll é?yr%lbfm fsYadlidd defibeYateh) lORHLLES § SRR b 1
create a basel | w1 ﬁ‘g@ﬁ SOetitfs WIHARRNS Catal}stEStbh )huu%?&kéé lahrfB brahéhes 6RSMRL Eb?tam
used for identi &%E bridyrRPSlwhlkaAld foRb Ic¥RidBR& whnQRHNg SheabtRRErbYH ihibnsihe TRERIbYCand
carbon-13 NWR ¢ ﬁH&’\o@é\lyg&\%& EecibasPidiNat £i9 BadRind dHuls Beklds WilVBiso vary as will the intrinsic amount
(tetranet hyl si | @ampy chdiristalthify. The arhdubf & thebe tuapiannéa | sytudiured urite SR MCBS) lisyehdiflly very
0- 50 ppm r egbmnNsneall @nd) tontibute, t MBK Ehe Bditediiisly, aBouD 1% & thel ediusron ITCIEm higli dedsity Fpolystblylenes.
I n -Pol yet hyl enewlatisubyatactie most ispataga onsideration is an accurate assessment of the relaliven grhouRia @t the
G oups 10 vafigusr §tructural species present in polyethylenes. For this reason, it is Heelr io]se@@. vigfl-isolated
22.85 14..05 resonances with similar line-widths for quan@®@&iv@ Ineasurements. in the previous definitions, only «
: _carbons and allylic carbons were recommended for peak height measurements. It was also observed that
55 "2s" had the best line width for comparison purposes. Until accurate relative intensity measurements
(integrated peak intensities) can be made under these dynamic range conditions, peak heights afford the
most reliable and reproducible approach.
Carbon-13 NMR quantitative determinations can be made as follows:
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3s 2s 1s a 15 G s Doubl e Bonds

Trans Doubl e Bonds [err]: [ERR];ZO [err]

32.52 25 Hydr oper oxi de . G oups. ' Car bonyl

G o ups [ ERR]Long Chaln Branches/10,000 carbons = (LCB/TCIx 10¢ [ERR] O

0 3 Saturated Erglsﬁr ups/10,909 csrgons = (s/TCl)x 10* : 42. 83
Viay! carbons = "(a/TCl)x 10¢

:233 28 [ ERI? CllgsyDo ble §Jr\d Oﬁl%%carbons = (a,/TChx 10* 38. 15 [ERR] Butyl Branches

[ERR] 45 Lo giﬂ 38 "*??8 "‘"S’TS(‘ (?;f/_;CII)x 16" . Recurring
Met hyl ene 3 cr °/2 o )ééH (§{1 4ts of the "H' Type of
Crosslink i 'Eth i_@ fI[ éennett A. Keller, J. Stejny

and M l\/u;ray, m Sc Iym Phys. Ed., 14, 3027(1976). The
concentration in structural unlts per 10, 000 car bon atons. i s determ ned by

dividing the negsRaeya vasﬂpeenat&w lodg Hainly-bARRER Bfflert HolyMBS wiith Halb BleM
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4([err]) + BOG=@d E ob41CHISDiANCIB210=19 keal/mole). Lav wessyb.chighadetmiin pelpdyleamddhe same

i nf\ensi t y20 amolewyianweight will thavetaheut 4 lgng phaisf brancin pér 16,0G9 narbor afommand ESof abdwb 373 Mifinglal
choi ce is [ &lcpimola) Blepging te dong sheina(-brianched Qflf'v'e;@ewyfmf hehegn foyoactoringyeasesthe E” to
be used. LCi8vels much higherathary weyidepreviqusly favechoerh aimeced Fame Rg idegroaaidensi ctie granghing
the array oPresoptin g hlepds f rom I on chain branching. [err] is nornmally used.
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_ long chain branch concentratlons within which sensitivity to temperature remains relatively constant and
very high, while the overall viscosity changes smoothly with long chain branching. By blending the Y-
' branched polymer with high density polyethylene, it is possible to maintain and even increase the E* of the
35 high density polyethylene, without a significant increase in weight average molecular weight.

Example 1

\, - Examples 1 and 2 describe the second ethylene polymer component of the invention blends.

: 40 A series of runs was made as described below employing a linear ethylene homopolymer designated as
National Bureau of Standards Material 1475. The polymer, as received, has a density of 0.9874 g/cm? as
determined in accordance with ASTM D1505, a melt index (M!) of 2.07 g/10 min. as determined in
accordance with ASTM D1238 (Condition E) and an average of about 5.6 terminal vinyl groups per 10,000
carbon atoms as determined by means of high-field carbon-13 nuclear magnetic resonance (NMR)

45 measurements (later described). The polymer is available from E.I. duPont de Nemours and Company,
Wilmington, Delaware, and is stabilized by the producer with 111 ppm of the antioxidant tetrakis[methylene-
3(3",5'-di-t-butyl-4'-hydroxyphenyl)propionate] methane (Irganox® 1010, Ciba-Geigy). A sample of the poly-
mer weighing 20 to 25 g was employed in sach run. Generally, the sample was degassed for 24 hours at
the same temperature to be employed for any subsequent irradiation, e.g. 24 hours at either 300" K or 500-

s0 550 K. The irradiation was conducted in vacuo, uniess specified otherwise, empioying a 25,000 curie
cobalt-60 source. With this source, a 10 kj/kg (1 MRad) dosage level required one hour of irradiation.

The structural features associated with each polymer sample, before and after the specified treatment
were determined by means of carbon-13 NMR measurements employing a Varian XL-200 NMR spectrom-
eter at 50.3 MHz. The samples to be measured were dissolved in 1,24-trichiorobenzene at 15 weight

55 percent and maintained under a nitrogen atmosphere at 398" K during the measurements. The nomencla-
ture used in the following tables is that established by J.C. Randall, "Polymer Characterization by ESR and
NMR," edited by A. E. Underwood and F. A. Bovey, ACS Symposium Series No. 142, American Chemical
Society, Washington, D.C., @g 93-118.
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The physical properties of the starting polymers and blends thereof are set forth in Table 3.
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obtained with a Var bgamiéCshatk rhébi0gidal tefte wérp paforeiSa thd) ethples gverpBIMAbIAG as well as on each

apI i cati on numbestartihg Sadponedtinbiomiit Bepdolutich/ wiltod Bheofkiecspyinymie rSpesometertfRBS)0Using gharallel

ag 15 wei ght per cuat gewietn B0 " € rand 230 8- Swairc lrhwitudd emy 8% e nitrdder ga<CRas used in the sample
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TABLE 3 PHYSI CAL WER“I’ | ES OF SOLUTI ON BLENDED Y- BRANCHED AND LI NEAR HDPE

5 A description of dynamic testing and the vligrse valpes is given in Chapter 1 of the "Viscoslastic
E R opertres Of Poly| iy b Ferry published in 1

[ 1 (r:ij at esl/ X\gg?E s "A Rheologrtt:afl:q;trﬁdy fﬁér anchngm PI&W%ZYB %gﬁtmg y Jacovrc et a?m J. Appl. Pol.

retev

ference

5 1979) is
ge _- _2: { % caIn b rrecte reduc by applymg the ! ﬁstaﬁs&ca?rubber 1ia ?ty correction to
"k ob?am J'r'vglues. For ex ' where r efice temperature, a% 1 are in degree
6.3 3 6% Kelvin, an %-E'thls Example Tr is g (190° C) and T K (230° C).
40 60 In Fi a series of curves hown for the J' values a§ unction of the oscillatory frequency (w)

ranging from 0.1 to 500 radians/second (rps) at 463° K, for the solution recovered reference polymers and
blends thereof. Superimposed on the curves are the J'r values shifted to 463" K using the usual horizontal
time-temperature superposition principle. A reference to temperature reduction and shifting is given in

s0 Chapter 11 of the previously cited reference book and Chapter 3 of Polymer Rheology, L. E. Nielson,
published by Dekker, N.Y. 1977.

As the curves in Figures 1 and 2 show, the storage compliance J', and viscosity, /4”7 respond quite well
to branching, especially at low frequencies, e.g. 0.1 radians/second. The degree of this enhancement is
befieved to be novel and refated to LCB since the weight average molecular weights of the samples is

55 approximately constant as the data in Table 3 indicate.

Temperature shift factor, Ay, can be determined by super-imposing the J'r values at 503" K on the J'r
values at 463" K. The A values are the fractional horizontal frequency factors needed to obtain super-
position of the curves at different temperatures. For example, if Ay = .5, multiplying all the 503" K
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frequencies by .5 and replotting woul d cause superposition with the [err]
_data. From AT, the flow activation engrey £ can be.cal cul ated fromthe
equation: [ERR] 10 wherein the val ue ®f E©Oi $T i*p "vdf omi es/ nol e which can be
di vided by 1000 to give E* inp teg of k@aﬁlﬁblvef_‘v,\mch. latter, multiplied
by-4.19, transverts to kj/nole. '3:;5 ,Lhe~ gas constgnt "’(8 319) (1.987
&ed ori es) per degree per mol ey, Eeflr i S t\hegm @ ofaotor Tis [err] and
[err] is [err] in this case. |The=p Iy‘J;reR wnppgpmnsﬁested and results
obtained are presented in Tabl e- 4. |The Torfpl wwwﬁn'ﬁ 15 viscosity, [err]
di vided by the tenperature shift fgctor, AT, as a function of the
oscillatory®frequency, [err]] in "T:ﬂdlvangl Scand (&p® For the sol ution
recovered reference pol ynersjand 5Tends t Heréof, Fs7sifown in the curves in
Figure 2. The variation of visgosftly “And 1@ ow & vat Fon energy as a
function of LCB is given in Fidurel3. In Table 4, it is evident that the
tenperature, shlft factorg, [@&sr], Nal&ui’.-‘,atmcmfgprﬁ!,eg:t er J'r the | oss
nodul us 20 (after Bppl t%sdti & o Bhe uSuB Tt &tiStical rubber
elasticity theory correch Qdre iin Yood @ageeenment®arfl are very sensitive
to sanpl e conposition. ejanpl’@,| with sanple 4, having 2. 45_,QB per
10,000 C,. the tenperatur® shidti faftqrs,desiyed f“;o\mgor and @'g are 0.339
and 0. 358, ,yespectively. ,Wth dJamplje g, ﬂh@ng}g%g) LCR per 10,080 C, the
shift factors (same ordeg| as|bdf org) are 0: 0§4oanod,_.9 Q99 respergi vel y.
shifting [err] wi thout t&e rpbber 4l astC?cF’ty correcti on requireg slightly

| ler shifts as expect@d. P5a The |l ast colum in Table 4Q:|Eves t he
calculated flow acti t| n eqerEgi in kcg,ll ‘Ibe\gs derived f[go J'r.
Sol ution recovery te§ ues| cgn, ig’htﬁ%y{e .aqcegts.ev—_frelt vi scgsity of
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pol yet hyl ene i n genefHl $ hewvpr ggset utti on ¢ &s ? ederved”) stage is
characterized by poof'erglang elg‘entl efficiency, such as mght gctur as a
result of extrusion. Ho er| in tRese sanples, the effect of Gl ution
recovery is small. Conpddle shnple and sanple 8 in TabI e 4 f&r.cexarrpl e.
B! va| udsgalfe $heldr Ry & d@nid ¢l T Conparfnd 30 sanpl es
er ab, ~sed uf ion r_gec:’overy dimgeyield a
slight increase in | ow $lear|rate’ |5003|t>/1 but “ho change ing8E*. These
results indicate that t un|ige I,o. c nrbeEa\f‘or of thi S’".Y pol ymer
and blends with HDPE is T4 te \bogsal t mnqugrmd bl efdsy &igure 2
shows the ¥urves obtai nddl by| plotlsi ng VeCrD @ vided My AT Os $h§fted
oscillatory frequency. The cur\?'és |rpa$]g¢nﬁpt oW th th-eseu-o? Figure 1
and’ points out the unexpectedly'a mt‘l“c«»e ancepemt “f n 35odygagn
viscosity as LCB increases eppgcia Icy ate | .@v~osel | katory f.r goHenci es.
F| gure 3 spjows that viscositly €ngghcenrni, oy s.sgoat hly 'grS)mﬁ,tht lto
LCB per 10,000 C atoms, fh§ iZuth aurbel &ad &bl e ip 4 Heo E’branched
errer enpl oyed. Figure 3 al s@ 3pws tPaP ReFd&BdBnce ¥ Eldw §
activation energy (E*) on LQB T'$*Hfect®d by the |evel" of !{GBE $ Baihi gher
the LCB I evel the higher the| Eg. rprisingly, however, gn E° is
noted whensthe 40 LCB | evel vaglga from2 to 5 per 10, 000 cgrS’ ;ven
t hough pol ynmer viscosity enhpnde®gnt ¥ SNoQci ren® i this ﬁ@gg_m,‘ Since E*
is a neasure of the tenperat ur.&&a sitivi Ty ™ tfNefe ¥s™a rapdendt SiMiventi on
bl ends shown as i ndicated abpv8" ®hich are relatively insed ﬁl-ve fo
changes in tenperature. Thi s,gphate uis at E* val ues near 3 d*&pﬁ&cally
reported fé@r highly branched Iye hy] epe..( LPRE) W, L hhi gher
concentrations (30 LCB/10, 00 atpns). CQur pol yrrer system;g:tmal n&’,thl S
sane tenperature sensitivity wwth only 2-5 45 LCB/ 10,000 C atons. In
-addition, at.5-7 LCB/ 10,000, C atons, E* values increase to greater than
83.7 kj/ITD| e ‘820 kcal / nol e), which has never been achi eved previously. 50
5515 .
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sel ected from et hyl ene honopol yners and copol ynmers, and 16 Eummimnm}mm
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35 10.! l The conposition of claim?7 in esulting blen
average from2 to 5 |l ong chai n branchesbgg?y%sﬁ)oo car bon at oﬂ'ﬂmmmunummm
activation energy of at | east"50.2 kj/nmole (12 kcal .ol e).
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i n which thke wei ghtinstinsic dgpesityol lessidaaB.0weg;ght s of the first and second

pol ymers are wit hi riSitiee-gelahigbylefe AOPAOGrst and 160gdEe:. coinprisinghreolenkp egititing a rmf

claim 7 which is a marieaexsessof lorgaihain iY-dranthing roder istpritchain branchibg; amtl second

pol ymers. 50 15. | r{"')awg@P 'Zﬁre‘hyl@ﬁthpmﬁotmelpraod:eg@lymﬁrswbmmhmm moetyjesehavisedt debtedd

from et hyl ene hono -brapRhe B 30.90Peqethon stoms and allny 4ctivaidneeneray £ datleashes.7

extruded p# yner |§‘1”E%?312%H°a{"6°"ﬁroduce a solid extruded poI yrrer

charagterized b rior to or dur I ng extrusion of the poly exposi n
portipn of tﬁze ?(’ﬁp qRResitoq ﬂ;g | ip high %‘d first Pﬁﬂe'ﬁrﬂﬂ’é’f“ehﬁnm‘g%tf“f"?"ﬁdwmm ymer or
non- oki di zi ng c6#q 't"?'d‘ﬁ‘gng "sfﬁgreﬁ*ﬁ'éha}ﬂr RO of claim 15 in which the

di ; .
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.F The grocess of claim15 in which the irradi at|on |s provided in the
for mjof games. r BeScoinPosiortlgiSRim 2 iR Whidh {he sébBnddolykdr ddthphsel MoBculdBRbving -7 td Bflong
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unsatjuration-in the polyner. is 23. The nethod of claim15 in which the
irradi ati on Jt effheicompasitibroefieiath Uinchebich dhoradeani @pigmefi§ @prbdugtot horgelliog garinadmadistion
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83.7 Kkj/nole (2??"1985?7" Ie) 20 characterized by blending the first
yrner wwth a second ected frometh mers and
copollyners ar?d QP'HE‘F %E‘t"bé‘"f%ﬁ]"ﬁ speqed PRy &S ‘P{é\?i‘td’bthe ibﬁ"‘fﬁéx ABAHLEm By

statd, at east wg'ﬂht gﬁal n Y-branches and | ess than 10 short chain
branghes per 1&OT!ﬁﬂtg>m$?rlt 9 r&f lef in %HSL (h rgs Eg&igo;avagpgeafrn# TEE{O § %n l?gin
f .

excegs of long g ?
an\ijjtrinsic vi scosMy ofoa(?]ess tﬂan e proc SS g c%’

24 T which therdl @medsiion biScidh@ il mcrpm retamtu{ama ek & Héw £a:.&a§$n a@gy%eaqagt 83.7
poly Brs tJaroughmae(mt;gm,d@)r 26. T e process of cl a| m 25 1 n which

rs in a2.Crherompdsiibnd Blimamid whick B @lohdigy Hab BedﬁQhMé’ﬂ%uiS byASassingSths firkk ahd S8¥bnd
b0l vent . 27polyiae tigougb esextrader.cl ai m 24 in which the first polynmer has a
densfty of at least 0.95 g/m and the second
_ 45 13. The composition of claim 7 in which the weight average molecular weights of the first and second
polymers are within the range of 120,000 to 160,000.

14. The composition of claim 7 which is a product of solution blending the firét and second polymers.

56 15. In a polymer extrusion process in which a polymer selected from ethylene homopolymers and
copolymers is extruded in the meit and the extruded polymer is cooled to produce a solid extruded
polymer, characterized by prior to or during extrusion of the polymer, exposing a portion of the polymer
in the melt to radiation under non-gelling, non-oxidizing conditions.

556 16. The process of claim 15 in which the irradiation is carried out in vacuo.

17. The process of claim 15 in which the irradiation is carried out at a temperature from 130 to 300° C.
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pol ymer has at 118e chai.n Y-hbranches per 10,000 carbon atons.

28. The process o? Eec‘f'?i‘ie?ﬁ%g'a'f'h's\%\”@‘ﬁ' “?el‘fgad?@?f‘d RIS YRk tefnge'ﬂ”’E) PEﬁ?ﬂé‘t%ﬂfct he
di at f f
non- ox i o1 g conéﬁe”f&%ss%f S Wi BRI s o mipolE e b g ees

polL.ymer and the flrs polyner are blended by paSS|ng the first and second
pelymers in the

X Usi on 40 2 St U At e AT A 1o DA e 9 cose o
extrusion product is passed in the nelt to a blow nolding zone and is -
converted to a MADIREsoRES bClafn 2047 whidh mlhl%d&rom‘sec%ﬁ.e@éut ‘B%@*gﬁ%u?g"a Jn&laefyogheft Rfs to
activation ewner gyingimiltdheragigoand poI yner is at least 14 kj/ nol e

kcal /mol e). 32. The process of claim24 in which the second polyner is
present in the 22l @mdpotest e clhim 8 inawithSAE ABeling) 0 WEROISMérNis *Brridd B tunBdr @dhditions of
least 5 wei ght peteoperttuefand i dileanelior ibleasidg viryn endyrdup @satuaiionarh @b Palyideri N

whi ch the second polyner is present in the blend in an anmount of 18 to 60

wei ght per cerst .2337he mpthed bofi ddim 191 ie péick dhebiyradimibnl isteg is befom@dpodart doaditiood otfattive for
of clainms 1 to 14fomE8orgd long\haifr t-hrarickedmmaigodesed by bl ow nol ding the

conposi tion of anx of claims 1 to 14. Revendications 18 EP 0 124 722 B1
11 11111 111 p t2¥yAgprocess] fpn incieasing) the jeetivation gnergy B of a it motyipn {ab Seleciadpiram tiylene

un nél ange homopolymers and copolymers having an activation energy E* of less than 83.7 ki/mole (20 kcal/mgle),

(a) d un preffier ‘%’hU?"é’l“g B fiiSt AREME HBpDI995eRd @2lvraer b sriecjadeiram effwlene
‘ethyl kne, et (b)° %‘%E’lﬁ’rﬁ?p - F‘gferggﬁs@'ﬁgis g ﬁ')rpg%%?%g;f&ﬁ in md]ogpe:f%% sf:::i

paun S) .

mpi ns deux ranmifi gf::' d tr I:g f’:??ﬁsgha g % B'a'ﬂfﬁff i 8?%’?986}?%}] By i

ei moins de 10 r a a'f ! caat" 'h'é\ a'C ‘P\sﬁf he 3P 2%8%ur 10 000 atones de

cairbone; (2) deg S S

g%l I fi6s ayant unfﬁr Jﬁ'a& 24%{‘1 g‘?h tttaﬁ‘jrglgn%wgga {5?'%? g‘ﬁ bg pgslg'g%ggﬁﬁgteﬁggecond polymers
fitrinseque infé6rieu e a dUg 10 (3) des honopolyneres et des

_ C bpol yneres de 2! de8Rcot @Qnﬂm SGh WhidrBiRe FIGHIRE RNaMba Sl By SRbLERYLER oﬂﬁ@ﬁr@r%@@écond
| U' exces NUNRI i gUglyiRrd iR BedrrhcM sodht S1d rotofbrih iR BiyntenAts Ao HomMMBRER:. 2 | a
‘rgmfication a chaine courte; et (4) des honmppol ynmeres et des copol yneres

d 1' 6t hyl bne renTIRGrdckéss cRANPY iR WAIBH the Bt FORINRE ks Aot B at Rlist 10105 Gl dftiiKke second
rgmfications en bﬁly@nel'ﬁu%gﬂﬁastb&h@&alﬁ%ﬁran&%seé}ﬁommndﬁnscar bone et une 15
efergie d activation de |'coul enent E* d' au nmoins 83,7 kJ/nole (20

kgal / nol e) . #. 28ompamicbssa clgiel 23rin Waiclr they saachidqalymeris & prodiend thediepaiatidneot b sample of the
o] em er pol ynmere & pblyaertiyihia melt aster non-gélingmpodxidiring eonditiorsopol yner e de

¥et hyl ene ayant une densite superieure a 0,95 g/li. 20 3. Conposition

4 on | a' revend?cHweinmeess,of daims?8|inuich| thecsefaad :Pétmmd"ddm firshoplgmer argl blendeftbyspassing the
i fications en fistgng G‘ﬁ‘{j’(]@ pelwass irethp dnelt trerab GO exlrudpresimdianeeusiynigrrsoduge an extrusion
nposi ti on ¥el onP'P®k evendi cation 1, dans laquelle |le second pol ynere

itue au noi n; 10 % en PO' ds du nbl an %
30. The process of claim 29 in which the extfUsion product is passed in the melt to a blow malding zone

and is converted to a molded article.

45 31 The process of claim 24 in which the activation energy of the second polymer is at least 146.5 kj/mole
(35 kcal/mole).

polymers in an amout of at least 5 weight percent of the biend.
50

-33. The process of claim 32 in which the second polymer is present in the blend in an amount of 18 to 60
weight percent.

34. An article prepared by molding the composition of any of claims 1 to 14.
§5 :

35. An article prepared by blow molding the composition of any of claims 1 to 14.

£
£
[
¥
§
§
E
'_ "~ 32. The process of claim 24 in which the second polymer is present in the blend of thé first and second
i
E
|
\ Revendications
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25 5f Conposition selon la revendic ogns |aquelle I eu,m,}
pol y re conprend des nol ecul es ayaﬁ%‘bgq 3%0 ram fications-e mﬂum'”i"[
chai pe pour 10 000 atomes de' carbone. 6. Conposition selon | a" r évertdi @at 50
2, dans laquelle cet honopol ynere de 1'6thyltne a noins de 2 30
ramflcatlonls eomppsition comgremantcunandteggour 10 000 at ones de carbone. 7.
Composi ti on sel o d'un presver Ralirode Cloisi dermidiesimmopaiprélds et dopolgeieas e I'flojigjeret e est
un produit de |'®Prdudiecond oolynpemohtenn oa irgpeietiohi chsisi@archii: pol yet hyl ene a Nt et at
- fondu, sodés vide, ﬂ@%@P%@'Mermée Hétemtiine wore géiifidssayerd ad' revins reionemicdibnsgdnnY 2

35 8. Conpositi on '@evemhahepaueifdifiatomes dencatbonedd moin deyiferbmiications ABhaiegpeurtstpoenu
adelas? ramfldaf’?"(ﬁﬁ%“ead‘ééﬁﬁ ® chatne pour 10 000 atomes de carbone. 9.
Conposi tion sel on¢ °1°* @g]@?’?ﬁ'y’ﬁ%{?ﬁ #frfey copplymérep QQUE‘PH'@"I"E" g&liidsrayan ong Melaue de ot
present dans | e Rﬁet““""lﬂ%?ﬁge infrinseqye P‘t’?gﬁ'oﬁ@ 18 & 60 % en poi ds.
10. fonmpo¥ition s re B ?‘??'VV‘e’eaﬁ?l‘se RS glifigscopprenanbios IRIeRs a
une hoyenne de 2 . a efx egt"\”B?{Q”ea B'HIj‘iﬂéo"ceﬂ tah ﬁf}a'"iﬁa’(‘)'fﬂﬁma Bmf'ca@"

carbpne et une en . ec

(12 kcal I mol e) . %‘[)a%ﬁeho o%an{eYE el 9::0 mere%.ﬁ ee\éh non tgFlggﬁ ozmpra E%‘g gulj:

| e npl angg obt enu p?a

83, 7} kJ/ rrﬁl e (20 E@"é ?ﬁn gﬁén@&eﬁe 03| t I on. se even at | on 7, dans

laquel I e | e arebanasich Sidh ﬁfl%\?eﬁénb!ﬁorﬁri EéHsslé‘cﬂuBnepﬁsér%e BoiyHibre de l@{hﬁ&eeést%

l e spcond pol yRgioB@lyrrd 6uPbBdiinakd @ (@MY IEASEGAE Bre dbrbits SdpBHRAS Alolg8Q/miel On | &

revehdi cation 7, dans | aquelle des nasses nol ecul aires noyennes en nasse du

pr‘é-ﬁ'_ er eb du S@mﬁlﬁbnp@lbﬁ' AREVedicatint1, B6mB faqliellé RtsBEord@ pdlynerta dlkCiedEmificatsing eR V0.

ss 14. Conposi 4 ioogue sedi@Ipolras 0en/emmbs@akardide.7, qui est un produit du nbl ange

en splution du premer et du second polyneres. 15. Proced6 d'extrusion des

pol yprer es d@nsCamgpgsitn seion pobvwendicationCh) dbrsi laqoalené sdce®l dolyrip @bnstites asmaits 10e% en

copoj yner es depolds@iimglange. est extrud6 a |'etat fondu et |e pol ynbre extrude

est yefrcd®di pour produire un polynere extrud6 solide, caract6ris6 en ce

qu' ayant ou 5pe9R3m%'“°|" selen rla ovesdicatign [0 Hanareaaeelie de smrsbs@vmﬁvecqmrelnd @leg] molécules

pol yfrbre, ' gyent? a89rervificationgion ¥ A enenechadiet ol H0Qtemesn darbdnens non

g6lifiant es non oxydantes. 5 16. Proc6d6 selon. |la revendication 15, dans

lequel |'ir rsad?%'l'lpPﬂ nselon J eyqapication §0?f§s ipaplle cet-homenoymargeled&inypne) 3 moins de 2

revehdi cdPi on’ 'f@' '°aél%{ﬁ§" @d‘ﬂi‘@?e ‘Fha\"? P‘a’& OaQOPGW’"é%‘Fe @Ot uee a une terrper ature

de 180 a 30 oc6de rev |cat n 16

| "irfadiati gn "f::;%}o% éevzi"{l ﬁﬁ@ 71 2 ég‘gﬂ un (E"’d‘igéé B3 8(}&9

seloh la reve ¢ %‘edd':f y|e"ea t s° Vr'g Ig o %mar‘?/??é‘?‘

| " ethyl bg,g ayant “'une densi t6 d au rml ns 0, 95 g/n1 20. Proc6d6 sel on
o

| a revendi c@t i Qpbst %@taﬁ id RAGikatibn 7! G Eéu&’rb Rdibngh 3BLASE 50 U7 dichRRdTS

de r@yons gam"qgnga'ﬁ onggg,@ 161600 to?:; neka;l aﬂ ngl\/%a% 20 21."Procede

selion | a revendication 20, dans lequel [|"i rrad| at ion est effectuee en

expggant une, NEUwipBsifidR selon la revendication 7, dans Iaquelle le second polymére est présent dans le mélange
40 dans une proportlon de 18 & 60 % en poids.

10. Composition selon la revendication 7, dans laquelle le mélange obtenu a une moyenne de 2 4 5
ramifications & longue chaine pour 10 000 atomes de carbone et une énergie d'activation de
I'écoulement d'au moins 50,2 kJ/mole {12 kcal/mole).

45 :

11. Composition selon la revendication 7, dans laquelle le mélange obtenu a une énergie d'activation de -

I'écoulement d'au moins 83,7 kJ/mole (20 kcal/mole).

12. Composition selon la revendication 7, dans laquelle le mélange a été effectué en faisant passer le
50 premier et le second polyméres 2 travers une extrudeuss.

13. Composition selon la revendication 7, dans laquelle des masses moléculaires moyennes en masse du
"premier et du second polyméres sont dans l'intervalle de 120 000 4 160 000.

s5 14, Composition selon la revendication 7, qui est un prbduit du mélange en solution du premier et du
second polyméres.

15. Procédé d'extrusion des polyméres dans lequel un polymére choisi parmi les homopolyméres et les
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pol'ynmere en mouy.em rr;‘téregdun,gf\e%onnterrent, Jntermttent. 22. Proced6 selon |a
revendi cation 15" danc’ e E]e soujegz ceﬁ%lfffd fat faRsiu sb |eyPriumere @xirudg pst erfrpidiPonrapieduire
des condi tions de Femeral Hoe %tl';ga?foginﬁ u‘;é:f’f"fa %Pdfét’gn 5 PrusiRg y pplymere. on expose
| "insaturation dgs,@0Upes tern naux 2APPIRTIPR 9, €es) anqigns, gy g lifiantgs, non
Proc6de selson | a revendication 15, dans |lequel |le stade d'irradiation est
ef f'e¢t ue dansqg b i ' - f ion de nplecules a
ram fication éﬁﬁé{)cﬁgﬁg%hg&gﬁ%&%ﬁgg%ﬁ% 'éz)q?fg Iﬁ?%%'ggges%ﬁ? easﬁlg’;snvér?t er |'energie
d' activation {2 pebcstd s8R 8 Bvendlhidi B, Bank Fqudt MAbddioP ek ThecllEs D&WQIR%?&&‘I’X 00155
et des copol ynener cde |' 6t hyl ene ayant une energie d activation
I nferieurema 83,7 kJ/nole (20 kcal /nole), caracterise en ce qu' on nel ange
| e prem er poisy Ferdié 2Y6E lalkBvohdisa@dhth 6D Bdny RGP I'itrbiati6 8% Sfeclldy A ineUEMpsrature de 200 2
honmopol ymer es et8addé€s copol yneres de 1'4thylne, et choisi en outre par (I)
des polyneres ayant, a |'etat non gelifi6 au noins deux ramfications en Y
a | ongue chaTWe Petédésplorsiadeveddiatin 16, dans Badef ie@allinea Sstain BEHEPLEMED AS NEthyRAS! byahD
000 at omes’sde carerionsité diay mpihg 0.95i@sl. pol yner es ayant un exces nuneri que de
ram fications en Y a | ongue cha~-ne par rapport aux ramnfications a chatne
courte, et urf® {0s88 selencia ravendicativn 4B aladsridaue! ieradiatiomesBré@iiséh ogs la Risme @ roymesigamma
sel on | a revendfe2f9osmdon2 4Qjakkg . ey dMRadle nel ange est effectud en faisant
passer Ied%rgzgi gr et 40 | e second pol yneres a travers une extrudeuse.
26. Proce 1 (’gzjéa SPIRR, I8 {afeRdigafion20p dans dpqhel Miradiglien ogt sffepiibe A7 expesent ynp freasseude
en’ di ssol vant cRRCUP LUK 2y BYoneamept e Bieiner es dans un sol vant commun
et Neh recuperﬁnp,roclz gsglorl.){nbres, SQus, f8rme solide a partir du-solvant. 45 .
27. Procéde sél gn ta rd§ % rlzg'rg'tcfttgﬂ 65'4 a"ga\?%ell'%dﬂaé‘f'a@ed‘,’ ?@ﬁ?@@gﬁ?ﬁ‘érd@"%des
une densitg d' ajj Hehte Boimer Pt 9 1P LB RO ALY S sptutior s pLouges terminaux
ong

ram fications en a e chaene pour 10 000 atones de carbone. 50 28.

Proc6d6 sel ongl pofsay SoicH i %yb%al%‘rlmsfj&fj lobRAR Stadd g'jré&&%ﬂ?st%ée\’uge&’aes §83 Condflions
produi t de | i1 esedlob @ Grrdfon s ARBbAILS X0bmAlbkidel 1V bl LRET € A 1 €t at
fondu, dans des conditions nop g6lifiantes, non oxydantes. 29. Procede

sel on | a revendpoaté pour dégmeBNBnér§isl d8ttivatien BEFRHbniS pYipRErE (a?Eho‘sté%ied& fidmopo-
pol ymere sont nph&sgetdes BogoRnsds te PARRAS agehiBhb lsAGE 8 Rtivatien BY iRtBeBie 3883,7 1B/mole
second pol ymer e@o &calmlé)atardc@hisionicd §u2nEH@anGS le promibH 1RIyA¥SHel NELEHS Scond Pdlymere (b)
produi re un pr ochaisit pagmit desi hemogdlymeles @€ aekecopaiyriiesl d rétyRR] ie oisDBn dftre FAANS des
| equel | e produpdymeses ayai ad'état ren \géilfie aambinedeak ramifidalionstkavsa IdRe &AM et moins de 10
d' ext r usi &f- soumhiiicatjenset cogrd chafna pefrot0rNe0 etomendeacdriond, @t (P ddscholy@Ered ayant un excés
11111! 111111111’&'@1‘]]:‘_91’@ tamifications=pn ) & IdhguecP@ineRdar BipporiRup cefiGatises 2ochaih@courte, et une
revendi cati on 2¥scosi@ ingingégupiaiEriqureen®@ ¢ilde d' acti vati on du second pol ynere est
d' au noins 146,5 kJ/nmole (35 kcal/nole). 32. Proc6d6 selon ia revendi cation
24, dans | eq@®| Prpeade; ez reppricatien &4 dans lgswel domélangn A effestugen faisans pegerde premier et
prinr}?er et du JREHA RIBMSTER R daverrAie OMHEPUBR oportion d' au noins 5 % en poi ds
du | ange. CG%fg‘néefl on.la revendi cation 32, dans |equel |e second

.o Pr. s A .
pol yner e est gi%’r'?i%cgﬁﬁ : P"ﬁ’"‘?‘nﬁ'%{%g% dﬂéfq'gq‘ﬁh@ o) %PiﬁieaﬁFt‘Bgenl‘BssQ‘{a@bCW‘éhdes
poi ds. 1o 34. @rﬁrj‘;%gle :if)%o% %trgneé?f %P AVANtCORBHD 65 71 TeEHRErad despplvmerss gous forme

quel conquggdes revendicatrons 1 a 14. 35. Article prepare en sounettant a

une extrusi oy, soukéd S5 1d @veﬁ&]égﬁgr?étlt, ely Iealflell Brarel‘nlielrl B(ﬁyn%’eeé G "4Lis Sigusmoins 0,95 g/ml

revendi cati ons gl isekfind polymere a au moins 5 ramifications en Y a longue chaine pour 10 000 atomes de
carbone.

50 28. Procédé selon la revendication 24, dans lequel le second polymére est un produit de I'irradiation d'un
echantillon du premier polymére a I'état fondu, dans des conditions non gélifiantes, non oxydantes.

29. Procédé selon la revendication 28, dans léquel le second polymére et le premier polymére sont
mélangés en faisant passer simultanément le premier et le second polyméres & I'état fondu 2 travers
55 une extrudeuse, pour produire un produit extrudé.

30. Procédé selon la revendication 29, dans lequel le produit extrudé est envoyé 2 I'état fondu dans une
zone d'extrusion-soufflage et est transformé en un article moulé.
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15 [Pat ént anspr Uche 1. Zusarrrrensetzﬁlr’lg,m‘-'?%altend ein Gem sch aus (a) einem

ersit en Pol ynmeren, das unter Ethyl en-Honopol yneren und - Copol yneren
ausjgewghl t 3. Strocs8Nsbicd0a revendicatlol )24,8das @liet MénetgfeddhddttBorL N SdcbRNSHmers Bt LaS
Poljynmer, das nirsgesilkiriotd 3¢ keeiory. (1) nicht-gelierten Ethyl enhormopol ymeren
m t° m ndestens zwei | angketti gen Y-Verzwei gungen pro 10 000

Koft'enst of BatRoavidéuseibn Wervaydicatiod 24, Behskeoualke sédofrepoljeneroest gﬁsvgeaanplmél&gaeﬁ)
Kohl enstof f - pedniev®e} du(sBgond payméragelansané prapdrdtoh yilae miios1® ficdn\paiels dnméiarge.

-copol yneren mit einemg-Wrt von weniger als 25 0,9 und ei ner

| ntrinsi c- % Jkesddé wion eomventicalioned2. eens leguedlecieagd pgiB)eraest hrésegwaneletmiange dans

Et hyI enhoerpGF'éPfelPPftl?ndeJQ:Q)%%VﬂE@'@n mt einem Gehalt an Ml ektllen, die

ei fen nunerischen UberschuS von | angkettigen Y-Verzwei gungen gegenuber
kurlzket t?f gé‘h Av@ie Prépoie egy wavj@h'aamm@r'@é gelon [ Hep qualpongiedes ryendicatiopehi 14.

Et Ryl enhonp /[Ter en und -c ren mt einem Cehalt an Molekllen mt 30
m rldest ens %{?que‘i“t ?°Q'@?f8 %//léﬂez%‘l's{j’ﬂ HYERIP ForoneeBon SKhi en Sydrorae dite
und ei ner FI i"8B¥k vPdtungsenergi e E von ni ndestens 83,7 kJ/ Ml (20

Keal / Mol) . pd. tgr%% gngnsetzung nach Anspruch 1, wobei es sich beimersten
Et hiyl enpol yneren um ei n Et hyl enho- rmpol ymeres oder -copolynmeres mt einer

Di chte von, maéaga”@,{? @ur%5erﬁ“a nd gﬂ%gﬁgg . Zusammenset zung nach Anspruch 1,
wobei das ZWel [ gihéph ideh Polipin, Bhsuy 'Lmﬂalsﬁ&,ﬁobaﬁne\(e Vo6 2GS A3Genhpist 0
000; Kohl enst of {,af one au wei st . Zusanmenset zung nach Anspr Uuch

ir‘ZZWEIzg e Pol yyBk 8urtd §}Qﬁ§r{gedﬂﬁltéh9s Cxdles PhyHRE afdibgewdh ist unterSCheEs ausmacht .
S usanmrenset z UithidhegeilerSh Em{rlbiﬁnbm&»olymbﬁhut HHiRlostoNg P lahikbaigaR vevelAabiglgérpre t
7 bis 50 | angket foi @6 RohfenstfXofidRing WEELRN a1 RO kukske A VEMBIGIESA Hb 10060 Rohlenstoff-
aufei-st. 45 6.agmesammenset zung nach Anspruch 2, wobei das
Et hyl enhonmopol yney echugsiense EtrglbshoRogolymgise fuhd g:epowmekéa rraiteegLgrg/Rn vt @enlgar o0
Koh enstof f at oned,sunkd\wbi—ibtrinsié-Viskasi noveresigbrzisrgp) dvgch Anspruch 1, wobei das
zvvel te Pol ymer e (@) wichPgaliertentEtijienhomopdisrengeid btdpdigmerem mi) ivem- @balt ara Mblekiiggny e
Pol yet hyl en i n cainen Suieristhee Upersabul mkienghetigen Y-VeclyeipundensgeReripert Hurzkattiger Vere 50
Di c_ te von m ndexmeigvngeaudBisglmd auf wei st. 8. Zusammenset zung nach Anspruch
7, wobei das er HAl nibhesligenEtyipnhomerolymaren gpdykenotymgien Wi reing i Ggtaias Maigkiglem it 000
Kohl enst®f f at oneMiBdesiRes aei langkpttigen YZ@(SW%@[%W%O fafianstafiplome e, 9"79’ Rigfaii
das: zwei t e Pol yn¥awosensraie f e indeptaas fbt kidiah 28 Keafiolk 8 bi s 60 Gew. -

vor{ i egt. 10.. Zusanmenset zung nach Ans ruch 7, wo das erhaltep eE Gla

dur thschni £t I%“ W"??VE”%"aF R’éf"t f"ih' 'Tﬁe iLﬂ /'e'ﬁmym g um ein Eth enho- -

Ver zwei 35 ungefB ? ?foﬁffdcck?) eé?fs’? EARVRLA BN vi er ungsener gi e
e cal /.\b

voni mi ndesg e gm;g Jach
Ans ruch 7& %%a E ag z ,é%"g%l it rucm%{%?be' i%éw%%wgﬂyﬁgerggieﬁrla\llgdgr e?g\{eézﬁgigvon 5
m npestens 8 J nol aufwei st. 12. Zusammnsetzung nach

Anspruch 74 Wgﬁheq{éﬁutw e %Eprqw ¢ heedi Qas Ewéﬁ@ rPg@r'ﬂerb Hindedtdhd A GTR 1. ARS GBhSt ©
un ‘; ZwWeid € PQlnslBlsBadil Ch el nen Extruder leit

5. Zusammensetzung nach Anspruch 2, wobei das zweite Polymere Molekiile mit 7 bis 50 langkettigen Y-
Verzweigungen pro 10 000 Kohlenstoffatome aufweist.

45 6. Zusammensetzung nach Anspruch 2, wobei das Ethylenhomopolymere weniger als 2 langkettige Y-
Verzweigungen pro 10 000 Kohlenstoffatome aufweist.

7. Zusammensetzung nach Anspruch 1, wobei das zweite Polymere ein Produkt der nicht-gelbildenden
gamma-Bestrahlung von Polyethylen in der Schmelze unter Vakuum ist, wobei das Polyethylen eine
50 Dichte von mindestens 0,95 g/ml aufweist.

8. Zusammensetzung 'nach Anspruch 7, wobei das erhaltene Gemisch 1 bis 7 langkettige Verzweigungen
pro 10 000 Kohlenstoffatome aufweist.

6 9. Zusammensetzung nach Anspruch 7, wobei das zweite Polymere im Gemisch in einer Menge von 18
bis 60 Gew.-% vorliegt.

10. Zusammensetzung nach Anspruch 7, wobei das erhaltene Gemisch durchschnittlich 2 bis 5 langkettige

.o* 4 L M S *
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*o 13. Zusammenset zung nach Anspruch 7, wobei das Gewi chtsmttel der
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oxtrudi ort oht ! 9?3@;;"@&"“%& ?fg‘:i;ﬂi’;, Shol 55 o R Horf o 4t R or
oder wahrend ge_r 'ngrum o%ﬁ 2s" _07 yrreréunere'ﬂén Teil des Polyneren in der
Schrel ze, £l ez, Basle | = . i '
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di e Bestrahl ung unter Vakuum 5urchgef0| hrt wird. 17.- Verfahren nach Anspruch
15, wobei dise zB@RinoRddlzitOnabie AnsBhuBIey, WoBBRR sk W SPBroduROdedl Verma@fbnEindBsung der
dur chgef Ohrt \kstel undléwerdogMe@mMndmadd Anspruch 16, wobei die Bestrahl ung bei
el ner Termperatur von 200 bis 280 'C durchgefihrt wird. 30 19. Verfahren
nach Anspr utsh PaigmerexrisionsefatBenCibei Béth eifl @6y d4E B IEthyiBAHRInGpolyinBish Gt eupbIPaéryiTEr
m t einer D clabsgewtbh ispiimdbe Sthemetze Gxtibiog vird und aiasi@driidiertd Polyrve uhtalBildiingdmedfesten
Anspruch 15, ‘\exioudiprieti RoliBesdnr avgékiitiy wird) dedureh gekanngaeimat- &i8r minl eon oder edhrepd der
Dosi s von 1 biEgtrugion Ky Raynfefenlsiien Jeill dbdRBalymethnric igre$dhineite winar dBest@Buriglunter nicht-
Ver f ahr ef? nac leliaresganridnt @@ieranddncRedidgungdBemteititl ung dur chgef Unrt wird, indem §
man ei ne sich bewegen- de Pol ynernmasse einer intermttierenden Bestrahl ung 1

uter wi r ft . 162 Yerfalrep nach Aesprushdth wobet die Besraniang upledakuugh durchyefiart wihg  des i
Pol'ymeren unter Tenperatur- und Zeitbedin- 40 _gungen durchgef~hrt wrd,
di e ei ne ErYoMefahrendechnApserues 18n wole) cieaBestrajiusg bei ADer e%ﬂ@?’ﬁ'ﬁ‘pé‘ﬂ‘ 130 8130t en L

bewi rken® 23 YFORAPEN S ach Anspruch 15, wobei die Bestrahlungsstufe unter — §

Bedi d fUhrt wrd, di i on | kettig Y:verzuej
Vol ckal o 16 Rfeven radh, Arbl 16y uibel do Boskatii $ohape POt Syigf Rt
ei nes ersten E"gf)?ﬁﬁr"evﬂrd(a), das unter Ethyl enho- nopol ynmeren und

(50" Ko Tl Ttenh R Apiblel - ARG SE 0EH 84 SR BfefiRolind itk
Pol yneren mt eﬁﬁem zZwel ten'glgog?@nere.ri (b), das unter Ethylenhonopol yneren -

und - copol YigEu&nak A5tR WakHnich 15, twobé Giel BREHMRRInG iR IFiin oh barRa-Stranier 1R leXER08E vori €
i mnicht-geli gguRungUsi B9 MRaBIRREGRB 4ird.angkef f | ge Y- Ver zwei gungen und
weni ger @l s 10 kurzkettige Verzwei gungen pro 10 000 Kohl enst of f at one
auf wei sen, 24nd¥erfahron nd2alAyERAICR 20, Wobei @ieBRBraRAEdurcREIURA widh 6rdsM Widn @ie sich bewegen-
| angketti gen e Rgyniaveisgaisigpe termittidiendgh Betdaniing ukterwvizket t | gen Ver zwei gungen und
einer Intrinsic-Viskositat von weniger als 3,0 dl/g ausgewdhlt ist. 55 25.
Ver f ahr en redc Nerfahsp nach Angbdych IS oedbeicklies Ervidnmumgs ddscRolyabere @ fTleinpdratwit urel, Zeitbedism
man das @r st egungeh DweligeShPolirg.ndie eeirguFErbbhueg Wesn ARtitsr and engeségiigler t VinyRGdgruppen im
VexFahr en nacRolymegrhewike®5, wobel das Ver mi schen durchgefihrt wird, indem
man das erste und 22 | lilll11 Il 1111 11~ H 11 11 EP 0124 722 Bl
Zwei t e Pol yA¥e VeriahreguapghAnspuchi e nelgi e iBagablengsstide ume Seripquagen| dyehaefig wir.gdie
Pol yneren al s 24t Bilquag ymlangkpltig Y-verzweigten Molekiilen fﬁhren.

45

24. Verfahren zur ErhShung der Aktivierungsenergie E* eines ersten Polymeren (a), das unter Ethylenho-
mopolymeren und -copolymeren mit einer Aktivisrungsenergie E* von weniger als 83,7 kJd/Mol (20
Kcal/Mol) ausgewihlt ist, gekennzeichnet durch Vermischen des ersten Polymeren mit einem zweiten
Polymeren (b), das unter Ethylenhomopolymeren und -copolymeren ausgewihlt ist und ferner unter. (1)
- 80 Polymeren, die im nicht-gelierten Zustand mindestens 2 langksttige Y-Verzweigungen und weniger als
10 kurzkettige Verzwsigungen pro 10 000 Kohlenstoffatome aufweisen, und (ll) Polymeren mit einem
numerischen UbershuB an langkettigen Y-Verzweigungen im Vergleich zu kurzkettigen Verzweigungen

und einer Intrinsic-Viskositét von weniger als 3,0 dl/g ausgewdhit ist.

55 25. Verfahren nach Anspruch 24, wobei das Vermischen durchgefithrt wird, indem man das erste und
zweite Polymere durch einen Extruder leitet.

it

26. Verfahren nach Anspruch 25, wobei das Vermischen durchgefithrt wird, indem man das erste und
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dém L6sungsmittel gew nnt. 27. VEPfoai2age2Bach Anspruch 24, wobei das erste
Pol ymere eine Dichte von mndestens 0,95 glm aufweist 5 und das

zwei te Pol ymere m ndestens. 5 l.angkettige Y-Verzwei gungen pro 10 000

Kohl enst of PA%ISFIYRErP jgapilstin eineg gereinpagion &psupaseiiel Aps WWOQIZI‘G’%B&“S@P&S&USZ\AH te
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10 29. KP R "AENCRSPRYEE S YoRei S erii Balymae,eine,ietts von midosinos 0.95,oip! ieish 5t o
Pol yner e vé*P %fcﬁ'{e' PRBFIS "TaReRe o Andigtioee ¥‘E’€""I9H‘E?°%\Rié’| . °°ﬁd$°§}'ﬁ‘EF°Ea ome

gl ei chzei t| @i ch einen Extruder unter Bil dung ei nes Ext r usi onspr odukt s
leitel. 3o van @M%%ng BRCROAEP LG ps erewps;o Rrshws %ﬂér%%g gk 10
“Ror nk Jper%\%terv\gg %”% \?ineré %% ?hlgHren nacﬁ nspruc 5% d e

AKt i Vi er 34N Y5 RRRh Gh& ARSuAVER! §&Bi fag | %57 P ljmbre WHE SsCdrste e \L&J.A Mm wdi i,
al / Mol')  hRbh adn: dad Qrste und 2weR€ PolYRérb HMicRLbitY Afulth Ahed or2thter \BRAY em@s’S

zjvei te Pol fm.ensbmm.ﬁp aus dem ersten und zweiten Polynmeren in einer
Enge von mindestens 5 Gew. -% des Geni sches vorhanden ist. 33. Verfahren
nfich ANS3or vedahda ,natko Abrucla 2o, wo6di tdas BrtuyioRprodukiTh GaNBaeidizé Aurch BRs Bl¥BRER- VON
18. bis 60 Blongszone Geluitet Gd\rDgileh Egrimkordel . velwagiemsitand, hergeste; It durch
rfor men der Zusammenset zung nach ei nem der Anspr'che | bis 14. 35.
G genst ad Verfabreg eadheAnkrruatl L2 ohpb 8| diesAldiviérangsepergid alps ZweitenRolymeeh mindgstenad4#6.5i nem
d r. AnsprUGMM°|135d1cei/'\®0betragt 14. 35 40 45 50 55 23
:, j 20
; 32. Verfahren nach Anspruch 24, wobei das zweite Polymere im Gemisch aus dem ersten und zweiten
Polymeren in einer Menge von mindestens 5 Gew.-% des Gemisches vorhanden ist.

33. Verfahren nach Anspruch 32, wobei das zweite Polymere im Gemisch in einer Menge von 18 bis 60
25 Gew.-% vorliegt.

34. Gegenstand, hergestellt durch Verformen der Zusammensetzung nach einem der Anspriiche 1 bis 14.

_ 35. Gegenstand, hergestellt durch Blasverformen der Zusammensetzung nach einem der Anspriiche 1 bis
30 14.

35

40

55.
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