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30 Linear Low Density Polyethylene (“LLDPE”) is another type of polyethylene
which differs from LDPE in several characteristics. The usual type of LLDPE
usually does not contain significant amounts of long chain branching instead,
LLDPE usually has only short chain branching. Short chain branching (*SCB”) is
defined as a short chain coming off the main polymer backbone having a length of

35  two carbons less than the length of the comonomer. Long chain branching (“LCB”)
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1-octene, and m xtures thereof. Preferably

ol EPPFISNY et AViERe RivRYIShReT Bukesied | ABRGNS, HSmETHT @ﬁetene 1-

1- hexene 1-cterd shi hestutdianeebs. Fraferamy ane figtk blefiels dif@ene and
first olefi d olefin.is prefera

ab iR STO0B DB '%%&H%en Bes ONBP LTt hef??fe%?ém‘af ratio of the
ol @fdtroléfh wefeegécolna @éﬂrﬁl@p&’@fer@lﬁly&hmmfabﬁuﬁomh eo%boat 1,000.

the reaction m 0
15 oS tre TRt gt Bse i Amtne’ apo R ifeeo about 20
noIneol&6%4 of H"Hﬂ@bctﬂﬁl mdter&oaniti thheecambd)lemm isnpresemten ahrangount of

f ir vari a | Q t d esent
§ @ﬁ] f% b?‘f@@ n%g%f erred a\%éﬂégﬁ)&ﬁ{ <ont ai ni ng
cat al ystn sfrst emiaition oStbis, enbrelihentsif the rs‘éseﬂ’tnrﬁleph@}:.\&mn the most
in 0
GBI B ARV B AL RO, 8BS sent
20pr @seamount ofabeutdumpledh tabbott 1G. Bolkdh ©f thar r@aamml@re and the
m)lsg‘g% ol%sﬁﬁis Hr@ #rpa(h éﬂﬁéﬁﬁh’t oFabdt Otg‘llh% VAT %g@cr& mole% of the

rst olefinis et ene,
polrgaitieni mixtuse n’éuthwvarrwonewh@m thast fntshéha fise wiafions gtnylene, the

be é)%ly'dg?ﬁ fohﬂe@rb?tﬂ:\@rmethéa'cﬁtthth\%fnhBr'i”vﬁH %@bé)@{mi@t In another

nost préferred vanadi untcontaining cataly
25 vayatiarefitais ew@dlm% whiep die ppeiprefeired yanasimg- CP'htaEEWQ catalyst

25amysenPk 1BBOUNe ﬁr%l&in% br%sé@tqman a%uﬂi@bﬁa%u@% rﬁdﬂ@ % to about
reaction m xture and the second olefin is. present

an &MBelRt% of theaﬁ%qnonsmﬁtereeam;% thg sgpeA 9'§Em [FeRESa 5y 21 rgount of
r e@]gz)bup@ nmI?(KMF %bobtrBdh b %@f tlh@]tcre%tbon\nﬁlmre t ﬂﬂl&l&l‘slvéﬁét;ﬁon, when
ipnis yl ene e efinre the .
T frsbpiefn s igin Pl Bebde P e R gif Ivention
m %x¢ grnepirEed in the net hod of the invention al so
|nclude

nmol ecul ar, h dr oge refera in.an _anmunt
30 Fo e e TS0 et MR P EhBT, of the iAfRsR Yo ncludes
hydn@gaﬂawmydrogmspreﬁargbiyﬁn amatﬁo;anaﬁrtbreabouh@omﬂ)@mmrut 5 mole

ht‘rhgnamcgﬂft 2%2%%9&2 wlor{;/]vggﬂoﬁn anIC%r gff?é(t thg‘?nolecular weight of

nti
the polyolefin resins formed by the mventlon For example Iow molar percentages

of hydrogen from about 0.00005 to 0.5 mole % will tend to form high molecular
35  weight polymers. More preferably about 0.01 mole % hydrogen of the reaction



of hydrogen from about 0.00005 to 0.5 nole %w Il tend
to form hi gh nol ecul ar 35 wei ght polynmers. Mire

w@e@spo@id y about 0.01 nol e % hydrogen of the PERUB10041014850
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6 WD 2005/ 000919 PCT/ US2004/ 014850 mixture is used to
produce hi gh nol ecul ar wei ght resins. Wen a | ow
rmﬂnemu'laas us&ek tghtodues highi mokdesiar w;ghhyehlrmgémhersa low molecular

| % o
DR RLab AR, PSP B APl S sl moe
f r%m\/@b@urtefdramsal the Wydrogemiiite Besaitén 86 amoant fmm about 1male %
L85 n%?% s 4 %W Mole ?mgf\%f ﬂf'resfh gf&% ired.

vana Ium contal ni ng ? € emao ﬁ resent
| nvent i dre Vaiﬂ@ﬂwmkgontalﬂlr@r@éﬂwlsMﬁ@mﬂﬁtb@ﬁ@@@ﬂUnVeﬂﬂOﬂ includes

to@% n:l_ Hﬁm\’@&ﬁﬂé ﬁ&/&' NYL& %ﬁhbflﬁh ccﬁ'ﬁéh%ﬁscatalyst
aI SO cl u r onnt

roves the activit
of SHsHRINE altsanw@daﬁlﬁ wr@m%rwl%g@qr@v@s B @ECHivrRS tha eatilyst while

NDhigE UbBEsiNpi et¥diffihgt 'EHeb%b%'&ulaF' faighy d\Hﬁ%utton Finally, the
vanadi um cont ai_ni ng_cat al yst SM ens optiona

i NE@NAGREN-§ORBHNING a'h%t\wﬁgmﬁ@u@ ally incyides am@d'fy@f hayipg formula
R4 1 1 where R and R2 are each i ndependently al kyl

and x is 1 to 3. mogdi fier is wuseful in tailor the

nol ecul ar wei ght (%I 3 Rbut i on and Ibng chai n branchi ng

of whée RPpahy ®efrk Rich @l‘iddﬁ)‘én@énﬂ)h@lkﬂfaeﬁie)ﬂts i ltb/ent'lmeodlﬂer is

Th di fi
{ of e B Y s s i 4 oncaie b MK R eag of the
i n;ﬁd)lyﬁiEfll’fS)feS&?S&ﬁfpﬂ”le présenprimgytip2 SiTheMapaifier is added at any point

L L L e
;@mnyﬁ')@‘sigbwlwﬁerl zmutyjnSt(@Me)QccuMSZSWOMh)a metjiHudy! )5 (OMe)s,
@Ydoﬁgﬁ@& Cﬁ\/lé) qgtég%kgerl ts sone di scussion.

carried 20 out in a
cont i nuﬁusmthdddmwmmh $fee pelamteczatsaﬁstheh@ccnyqaincthemethod of the

the etk %tle{;ﬂé&( s SGné gf ?’gr ?ﬁ@ggfgﬂ%n%ﬁcﬁ%% B8 carried

vessel wtht uent, ecu %
opeutdmalcpptimiees oF b@f@hwvwﬁ re@ﬁ@rsys‘rgm N@'ICEW Hiegreppfion mixture is

S efb‘?r‘?lgd yedHargind '&greg?,‘tﬁﬁ véé"sg?\'iwtl’{\"tr‘ief‘ dlldgHt Crhol*eﬁ@l%? hydrogen, and

onents ar e I'S not very crit
Powtrﬁmail& ane @rrioqffayf the ﬂra‘fﬁiquépédh%%qu roéﬁi'@c iThg expet order with

CalyBlcy Shesy §<§rﬂﬂbhéﬁt§ aFethdl&ﬁ%tﬂ\&W dyeéﬁtﬂial f Pb|yﬂ¥@ﬁat@n may be
addition of the first olefin and the second

25 ol efi
i f méiaéfhje 2 H“ésodﬁamaih% SR S¥HeMiR e 1§RCHOY 47§ MWWGd by
of addntien BOkNERISH é@tﬂhcuhdl hist ée%bh@rbleﬂnhﬁ? e%@naﬁ@@hunhmaay been

d cocat al the nmodifier
hag@%&ﬂ dBng afasia @n p‘?fo'ij?bst gplygneélzgﬁl%rb lnl%@@d they grganoaluminum

r ea@fﬁp@mwmodatm;&t pthe @rfodiﬁbrl drid thathagyehycohtsnisg pmmﬁdteudare also
ano

I
¢ ol dne PR MR Py 1 atalebo Py ol Er FIpPer B fatalvs
i scanpymeted. Moreover, the nmethod of this enbodi ment

30 Sa, o BBE AR A Qb P BB 2B P s povor
systsémis provided. Moreover, the method of this embodiment can be separated into
two discrete parts making it suitable to be carried out in a cascading reactor system
having at least two zones or reaction chambers. A two reactor system will typically
have a conduit connecting the reactor so that the contents of on reactor can be

transferred to the second reactor. The specific temperatures and concentrations of



having at | east two zones or reaction chanbers. A two
reactor systemw ||l typically have a conduit

W@ omsmeding the reactor so that the contents oPCDNS2004/014850
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reactor can be 35 transferred to the second reactor.
The specific tenperatures and concentrations of 7 WO
200 &fir0aeiL e, PEEU 0SZeh4c8td8ae chobed taysrodnck 2 desérdd inmplecular

2l Bkl BRI IRl bOnERRO R TS PRVERL, The st parto

i idisxmethod méighohynee sarrizdeutis adirstgane oufeactOhc@mnmwdrmmg a

We%&rdm%lx?ﬁe %Pé EbfﬂGeﬁHE t]o%raf"furfe tb Sliovt ARG alén 61‘??@{)&%0!6-% resin
rses q ion m xture at a suf

t é%p@mblmné niejee rrdwdfczgerraa ifitsth olgfin sRlecisd| fiawn &t grope spmsisting

5 Mengas éHGPQCE@ s CLHERY, a'ﬂ%%@ﬁﬁ'&inuéﬂtfé §§<§o |cﬁ’£ﬂrﬂseleoted from

sel ect ed fromt group ‘consi sting of ene and
c3hegrauR FTSIHINgA cptensnand a.@ec@w oleémséemaom'éh'uﬁnt and a

S%a@&l&ﬁ@y@feﬂmhai f&mgﬂ&&&c@n%ﬂaﬁkhé&oﬂé p@tyh%ér%@@ktﬁﬂ@ he first
lefin onal dil ue

d
sy@r@m% Riierardythan |tf<s<§@eem ﬁ'erfif‘anyi‘ﬁeé”eéﬁmg oﬁéh'§rrérbod'ment is
bq&&m@@ cél'rlﬁlédfon sttpresyued leBs trandivblieTodotpsighametpheierred catalyst

| 2?%%2% e spEascnt KD feute Sa bs SGLTERL LSS ot ol
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1061 e \ganaainrm pmr&érarﬂga;btm%talyyt@m isIyebeme A ttidreh above. At

¢ RSt T ARG T o e e R e igen. ano

Sytbe alifuest tnhg lmaopmoaallys&tmcb\mdt hif abiowcereabtor siybfiesn [3ousd, these

onge r f efl n
orcatia R s o ety EesRp b REER DB b Ratpry mtne
r esaooed partfofﬁmst methrogladtion caylse eemfmrma;ﬂsea setbed roriebor reactor a
c VeSS

RO SIS R S Gl B o g
meadsisd tthwa@mﬂ pixtyer Pedifiedaliameunizeidhe fnzscb akefio rand mo\ecular
r eﬂfh‘f&? en &re ?&%@inl% Rketiticsehaal Qciif rf\ é&‘é‘dt %rg{e Bre, additional
co 3 Cé ded to

| ene an efinis d

t h@“@@@tépg’@ﬁ serid;elefin mrdrtnerddnamt r@arbam e @pthrra@y agqest Fmany
ol ﬁdrrbr@neoé%r@@t%raaromm@rr@&ﬁarsarb% RAdaht s amt. The2r80drﬂer

reaction mxture i f needed. "Furt hernore, addltlonal

anHanPe Infodiaed SaryRierRinéng Meliod, boe\E| itis Rrefaraplvanteesiuced in

best@pbl qrﬂakdtbcdaarqiﬁpbr trFé Sedony orer@%utth@@@dmr@rm afalMsstof the first
gg onoter na dded at

0i n
W 8rY %fpr%@% ‘Htarnbﬁdhr ‘Qerdora?"eé“n‘i)n%‘f yt h'gh%gttrﬁgactron of

homey@blefm:; caasea:r eddtiadl polyrerigstiteed ddclur skrepedier, the resulting
intro u tion of

econ efin t he addi ti.onal
L le S B ety Gt aitapis L U Aduiinidg i apouto o1
ortdeabaut oy eamdsa nard alnmnLmbwchrﬁdwmdeatgredﬂectthm abbu2b. In one

| ef d t

ocER iSRGl IS ef MaREe oL hPRGeR St JBFLAfRt PElid fyatn another
devesiatign gf it eenbadiaerngbwuthalh ©2nckingildexisfdex abowm to 6. In still
ab%gé)zch%rr \%i’lr trér? 9@@%%5%%080{|m%9td Hd éh%ﬂgbr\%g?ﬁlg md%Q%Wr@ﬁ about 2 to
endodi ﬂmats@cmritéembdlma!itﬂ,eﬂae|fsstfcrl©fm ahd the eecbndoolain Wllhbe the
anégrﬂﬁras s\éf‘f&rfﬂtéb%@e&ltgtthé%aﬁ{gqﬁgl'ema:g@ ?g Q@t fBPﬁ §8ve Similarly,
anﬁbnere@row pibe rst end secandenigingiwikhe thetsweme:mwt forth above with
bL@Bgﬁb\ﬂQo Hd e 4 aoaﬁ@mgawer@ rsit8 thé’)totell%n’ichjn‘%s ?@&é?ﬁf%r all the
enbodi nent, the in

L, |rst ol efin an second
wi $tEPp ef thireembodiment.



sane as set forth above with the sane nole rati os as
set forth above. Simlarly, the anounts of the first

warassedond ol efins will be the sane as set forChUsIIOVE14850
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with the proviso that the ampbunts of each refers to
the total anmounts added for all the 35 steps of this
enbodi reatstill 8naileEMisIde iy tHRIesSR0D4h0d4 850ethpbd offorming a

e @sin‘%gg&%gzgg:gﬁn#n& B BHddMEN doibris8s forming

. ormn ene resin i '
Thereastipo dnixitire hy soe melecuEn ingdioges, étbvh@haga Ca-Cg o-olefin

cyl
et%%ﬁdéén’ci‘efra?n%@%b%éi@(:oﬁg?’@?dn‘éffﬂ;%ﬁrfeeg bf%;'toﬂ{r%\’ qﬁ%%?éhe g-methy-1-
c aIesitens, digh@engr dpelasige and Mhyiuegtethereqien dinent, and a vanadium-
4- dB:‘nttem{lhg Jca@alfl‘ﬁ%@t‘éﬁw afl a2 REXRG té'mB&%ﬁﬂ’@ to ANSwForhAHFSof the

t her eof ent and a vanadi um cont ai ni ng
c RAJeftn repiny diveaenadigireanéaiaing caiasbisdbesame as et fewth above.

f oriediorn réfo bihtBe eRBiarR! t@fﬂhé‘CE@%'oDoleﬁ_ﬁ% from about O 001 to about
cat al Is the sane as set

um contal ni n
abﬁ@@é fherﬁ@'erFHiaéPyﬁgfaﬂ?%'S eft%'rb%fﬂwfgrﬁr@”i PLE- C@@Oéﬁo about 5
a- rﬁbl@f%nahé thes polyaleatitedin Bad atdbn%hp@teatér 88.abbl€ 0.92, a melt

n anount from a
Gk S AL 0870 b0 508 T banymnaﬁnq%xreég?fﬁrthan
hmoaxt dens iohy vgrigtidtnesf thlbwmk&famuént()t%emmb(tus fromdgbout 0.1 to
A S
vaahoat itdn &f Irt Kiilsamathardvamation of tes eelodinelex thescHaibranching

Znﬁgécﬁ gréﬁg?tn% QP%%*OZ PI@ anot her variation of this

ai'n branching index is from about I
to 6. [Thesfolldwingmaamelesilistratd e \eiiotih iesbedinoehtaehthe present

t hﬁv{rﬂu@b&f%?@%ﬁé&ﬂ tHeSar:thfﬂ%c lgerrﬂgﬁ)apaqfé&logs {2t Bre within the

exanpl es 1 ustr
erfidddiofiia Breéﬁnttlh‘@%ﬁ@@éﬁtsmmﬁv‘éﬁﬁ\ﬁlcdﬁ’tmﬂhose skilled

in the art wll r@@lWél@lZWNW@@ED@?@Eé hat are

within the spirit of the present Invention and scope

of t he TheGatalystpysieNsraiZAP ErtaPRNCEDIGRES 72 sTefd forth above are
Caﬁs@'d%ﬁtthegﬁb%\@fﬁ@ é%f)eMn@wtsP%@%c%lys?mﬁﬁésé@%pe@%e?ﬁ% is Al(Et)s

forth above are” used | owi ng experi nments.

THET e APRA J3] PloMaiRds @%%&Wﬁt Al RblyerEEayigns are carried out
(' ﬂ BALJAllcAbIR&GiBEONPERE! b réih'?gﬁh% s(en@%Mtc)n mé\ﬂé The reactoris

neri.zations are carri
P ITeitE Jeiga s e g ge s santel B SR BRN By dtroduce,
Thitlueegcsuah assisobithhedr Wekéms, eﬁméépﬂéwlﬁﬂrﬁg&l’f 'Mdriomers such as
b FREHE EOPhU e H Rt st oMo din Gfviene mass flow
hyrde’@gea ussdntoeraitsiu tHe aﬂqylehehemmmemr dilmrngttb@qulymenzatxon,
C t t An et hyl ene ! .

¢ PRk e aRR Bl ons ARG BIEHhREs Al AhIE R affdation. A
dm’thargmglhaehqms greeaddedtat dmg begntigd ehdneiranadded
copté &OWRFF%%EﬁmeH& to main a constant

concen er Irngredients are added at the
begi nanrii‘@ Nof pUrred re@ator @Gsealedandgh@ﬂ hedettawingiprEdded as follows.

Expesd HRB%Sunt from a 500 ml vessel and added to the reactor as a pressure drop
to control the Ml to the desired level. Typically from 10 to 750 psi pressure drop.
1600 mi of isobutane as the diluent. The stirrer is turned on and the temperature
control set to 80°C. Optionally, a quantity of 1-hexene or 1-butene is added to



The N2 purged reactor is sealed and then the foll ow ng
are added as follows. H2 as an anmount froma 500 m

woe@spbosand added to the reactor as a pressur ePAr/Up2004/014850
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control the M to the desired level. Typically from 10
to 750 psi pressure drop. 1600 m of isobutane as the
difredure. thatrygst dansity (foshigberncmnsﬁm typilly K -1 @hmwés) athe aatalyst

250888l el aaenghn, SBODH Lie BB Yyl an mon

PEINOSZTUa/0tPvadBy. The deiaeter isheonngrigettodem seagjor(thipugh a quick
h'cghﬁéctq'@ B%IH Xoﬁt&ﬁi iohwlﬂﬂ%atép%%ﬁ%;eﬁh% lﬁ@ g}e\g‘§ur*e Ny line is

cocaay ) |er are ad

i fPBeeeEed Eba)ﬁi tfbaddmgethe inadedals. dihewopaialst HEol g/PE@ily 1-RHels of a

i nj ﬁﬁM@oldtR‘onWﬂﬂﬁﬁﬁ@% ihj@cteh entb ERLIBE ot WF%%@BI‘@} SGMIHSIK typlcally
conngﬁﬁt to avoid contam nation with water and

1Ho g1 el aF RENGSOItR8 17 Beniape ARadided. (9e siyiang s then added

adeltigrdaetri@t-es pail fressihe bermainel dssired it pFasRURAAS the reactor
1.5M solution in heptane is injected

f
ﬁfacp Séglt ggbf{eg}pera]tﬂrgn DBM sol ution typically 1-6 nis

of a lWhetafaBist iypically @n té 0. 5@@1ﬁ’1@@n&b&d&ddﬁt¢hte Heaun. As soon
et hy

h d to -.5 i
o PRLE NGB S REE bl HRRSLShe' G cemidbelndvapo on.
stlgbickl rees ety preducee@pedtatgrams ol Polyiner. Clat rainjrsite the lmpaCt of H,

t%%&ﬁghé{mgr étmcgn& ?on% gﬁe,ssﬁurfngltﬁ%}'lg%tetggh{rmlts:i%hgtep msmake
| s 180 gramd afrob!yinhe. eV\ﬁnyehethe atisyléne trgdlizen indicies 400 grams of

Bﬁln@yar rrﬁ?de_@e%g lgqgmgﬁgcgﬁ b ftuﬂ'ﬁrﬁ/ gﬁr’che E?n 'éﬂspzp%/ and

e | npac Conpnoner
d@ummﬂq the reantey ceatsints througd a kotipet demp aalnakeo a¥a_c@a®/|ng vessel.

gﬁ'%gsv&fatll@o 4t nts \éﬁs"\@d&@zsé WHP&{Q% ‘éoglﬂ vent stack. fo the

i ndi cates -100 grans are rra
t @iRPsRiEsd by tur ni ng of f the et hyl ene supply and

dynBifite faeidr ¢ROPE expRNERAE S through a bottom dunp
valve into a receivi n%avessel The vol atile reactants

are vapbese BRIy Plavdle samesroerdure eadhe HPREhexperiments
ataﬁ@%’@&b@pt ds n@té&b@lof/\ﬁa% Wwéﬂ—r%’ﬁn@%ib%bh%ﬂ*pe?&ure typically

%gse er| nts follow the sa edure as
H éﬂoef?;}@ ﬁtb@edé%awdé%%&foagndg iergal‘evcawe/seﬁcewenomer
pwognl?use asdd tg;blcél%'l ﬂm]@t ra%me df)éﬂlh@raﬂ biten&06r ﬁ@n@xééwtb%r&ﬁlce the
use avoj eact or er. . vol ume

SRS oI 2Bttt bEHe YfloS 4880 b Braiee e desired M

e|3t MEaschdd vdamt® simulhtitrex gaseraioprptediuee the desi red

densi t he .amount, of be a oduce .
Che velimdatar R Ghe Joallor 1N SRS LEh it LRrRRRE HF ither
gemdealiapweigbtd (M, Bhgudhaire travebingd andeacboronpors tapeoduce a

?%Fg'ré$%ﬁg%§w£h%%g %Hsrkﬁe %Enc?uctt%f I thggérgg Y nq‘ééilon%"@eagt%? described

ranc or ¢o
pebdvee a desired polymer. These runs are conduct ed

| RdRfr 28RG ISRt YT AASE Qb HRFRELARAR. above.

Add the ingredients as described for single reactor HDPE Experiments.
However, the polymerization is run until 100 grams of polymer are made. The
reactor pressure is then vented down to the vapor pressure of isobutane at the run
temperature. The polymer and isobutane remain in the reactor.

10



30 Reactor conditions for the first stage of
pol yneri zation. Add the ingredients as described for

wa@Rogloaooneact or HDPE Experinents. However, thRCT/US2004/014850
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pol ymeri zation is run until 100 grans of polyner are
made. The reactor pressure is then vented down to the
v dpemctreesditioes bfr the sdndnarsegage oft fodymenzatibenper at ur e.

w0 2008 B0 meR OB 350 TTRLR R A fad e hahexafR, H. and

f athyiléree. sldeoniat s tyjealiyfrupdoly HRd graat |adstlon'¢ieﬂe1@wTMaramount of
gﬁi(}w érorﬂ?d@ﬁﬂdérlngﬂﬂ Qét' (ﬁ%oﬂaltleﬁf% c&t%ll?@lg)‘cggﬁak%’e desired

amlww"nﬁrop)eﬁ@s:d Ncrtﬂéid@tm@htcatﬁlystpél yarad. nedetianadyr additional
e%lgat%gjst ef pr%ﬁ%ﬂdw&;?‘%e'a%d@@m rollable to make the

desire properties. No additional catalyst
i a%%c@deamqt@rn%muwoad@ichabﬁmerm;%ﬁat al yst or

pr onot w tHERe BRardsleeda-49. a%%ﬁﬁ&eisrfgﬁﬁéd)bysélrﬁwaﬂhg %ﬂcascade
act ual F|§>er| ment I n these exanpl e

ol yme
id e?@%we% eRficgl rihegamrnone: d%?é@%ted .t%ﬁ@tfwh M siad of the MWD.

Sm@é%aﬁﬁiléyeWeQQWexbﬁe LRzBetRE drerih§a ravddorMensity of
si de of qdu% 10 The exanpl es explore a@rang%rbof y
th

hdR@ SN P us offering a range of density of

t Fedotsi conpitiods e dhe R&&Gtﬁa@é of pofthieriesonf or the first
nerizati staels S|

t |ated b
o ot aitheny, 6 Ieat B BV i Bt 3t Shadupperature o
smoupwmmgmﬂmytem 016D aanwf cétalgzﬁt Abhnysdf,1.5M TEALodnd 3mis

i P PoV VR Tl o tha e bal FreRe R GLp gRgane: injectors

r esMiValellrythergld\/eet)ogl de itjestor thecmnneetetddo thearsactor. 1600 mls

CRTER R NPV ERAL R 1000 sy i A B0y p of i were

uent were a e reac delta
P asidegifroiethe addiids dessadnT hé eagtidivtais dnoughd slerto teﬂ?‘rp@rature as the

F SBEA108 YN m%rré’ggéﬁt W}"g rE5OBE “rﬂ%;é‘i@lég%h\}i/{?add%%“tb e a final

DBM wer e 1 nj ect e reactor
aduiespUue ofjpRepal fiheatataipstyyasssisctedAndape rmponmwéd to produce

cafiRLY 9boWRsmb %f%ﬁgeranqlhé h€adtnuaeMhdMVEHteli Qo RIRANG Qapor

about 100 grams of The reactor was then
vtieeyre of Bobutgs) t@\fﬁ@"@k’e eﬁ%ﬁs@lﬁ@ |t i sobutane) to

r Q’i@é&%r%ﬂhﬂtt@ﬂ@f@ﬁ@e EcorfdedsdObf Mﬁér‘iia@ﬂﬁ f or t he
second meri zation. reactor
mi nt aREd %@fow%)a%w@r\@ BhiETIngER I, SEDARIAGF0 mi of T-hexene,

1 ﬂwee fassuRSdrbp oPBib afdl §H1ENe td BaPabiretBiraBe3 R PyivRNE added.
wer e

coith HLFQ%'D@ BB oh et apoRotrd Bl 5 SaHipTRIgMer. Upon
pCdoymmeétxonLMQne rurotind ethiyiene déed Wweas stopped Bed eidwr;elaem;e was rapidly
o e et rE R S SO BP0 at 1
gases. The polymer was vacuum oven dried to remove residual hexene before
further analysis. The material was stabilized with antioxidants and the M! & HLMI
were measured by ASTM method D1238 with conditions of Mi 190°C 2.16 kG and
HLMI 21.6 kg respectively. The results are Ml=0.21 and HLMI=76.
Table 1 provides reaction condition and ingredients for polyolefin
composition made by the methods of the present invention. Table 2 provides
samples made by the methods of the invention. Example 1 is a single reactor
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hexene before
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not intended that these embodiments illustrate and describe all possible forms of
the invention. Rather, the words used in the specification are words of description
rather than limitation, and it is understood that various changes may be made
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While embodiments of the invention have been illustrated and described, itis

without departing from the spirit and scope of the invention.
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WD 2005/ 000919 PCT/ US2004/ 014850 WHAT |IS CLAIMED | S:
1. A polyolefin resin conprising: a polyner resin

wo eoos®oanolby pol yneri zati on of reacti on m xture PCT/US2004/014850

10

15
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25
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35

conprising a first olefin selected fromthe group

consisting of ethylene and C3-C8 a- 5 olefin, a
cHYAY 48 MER iBhat f or ns Iong chal n branches on a
pol yney, baCKB@NSIeﬂﬁ?éisn@BorﬁBﬂéi second ol efin

sel ect ed fromt e group consi s |n of ethyl ene and
C3- C8 a- ol €t iRPYRleFesi™h fPWée‘?lbrysPOBlT@F'Fﬂ‘qrb ofji reReaEnMixture

t Béﬁh F@iﬂg %&lﬁ&@%ﬂ?'ﬁ@féﬂéﬁ&@n iHéQgro@&bM%l thn{; @gétﬁylfB@é/érﬁtGC§Cg o-
er a ou me I ndex

it 4 63554 &St PatIo S 1o &7 A5 RsAGHiES P ARERPRackbone,

| @dcmaj;phgilﬁ@as‘eetind biefin aé@utedkroni&&grombeomémgl ¢ffelttiylene and
| ai _wherein e c tem 0es 10t

GG ¢ ol ol B o i TSN haB RS SREREafis bna the

whelyeien rédie hmahg a dmhsny gmaftasrothmaiabum 0.021a hteltabalwi frd@.about

4 h efi [ f vvhe ein the

R B RRLL R el BB e reh i ing bR el Ma ity 1

5. The2pol ytieepolyolefsiesinodf otdimi Inwheratmethe icatalysésysterg does not

chaj.n. s index - is fromabout 2 to about 3. 6.
TE@H%E{J Pr%mn resin of claiml wherein the first

ol ef i n3and Tepdpdefiresil efdaimal whemihtheehelt indgx fis Biom about
ge{ QIR §gnsi sting of ethylene, propylene, 1-butene,

20 1-pentene, 4-nethyl-1-pentene, 1-hexene, 1-octene,

and m 4t ur eEhe préyalefin regin of Rleinp dMierain the leresthairgirarshingindex

ISVW&H%'bBugh%g%Lﬁ% ratio of the first olefin to the

second olefin in the reaction mxture is from about

o 001 Po abbifPoly@ein regin of Rin & Whsrain ihg Iprashaingrapshingindex

ls\"(f’&h%!bﬁutﬂt?atﬁddt%t olefin is present in an armunt of
about 0.2 nole % to about . 25 20 nol e % of

th
reacti %n mi KiaRdyolefinresinet skdpdvhareinithe frst ?J?fé"s%‘i‘ﬁ thegecond
aele@mu@éa@fseamé@ fr@mlhé@ioap %)ﬁsvsn boéthylaﬂe wbfieref 1-butene,

erern

t R T Poefy i R RenneT-HBEETE. tofcdeth ARt RY - gaereor.
preseny. | N Bie pdipdlenn rebinaforim 0 \A%@é?ﬁtkﬁﬁh(ﬁaf’/ﬁatl@oﬁb@ﬂﬁst olefin
o8t ERpfie RO e BRSHar g i 2t 0 DB o apautyy000.
is prsSePt tThe polyalafiruresirodf ddiout wﬁemtm e %to aboluég 15
o e RS OR oS , Ah R PBEFTE PN B s
aB@umols Y%hrof e reactidnemixeaetdron m xt ur e.

the second olefin is present in an amount of about 0.1 mole % to
about 30 mole% of the reaction mixture.

9. The method of claim 1 wherein the reaction mixture includes
molecular hydrogen present in an amount of about 0.00005 mole % to about 5
mole %of the reaction mixture.

10.  The polyolefin resin of claim 1 wherein,

the first olefin is present in an amount of about 5 mole % to about 15
mole % of the reaction mixture; and

the second olefin is present in an amount of about 0.5 mole % {o
about 5 mole% of the reaction mixture.

13



13 WO 2005/ 000919 PCT/ US2004/ 014850 11. The
pol yolefin resin of claim10 wherein the first olefin

WO g008tomphiene, the second olefin is sel ected frpOT/URE04/014850

10

15

20

30

35

group consi sting of ethylene, propylene, 1- butene,
1-pentene, 4-nethyl- 1 -pentene, 1-hexene, 1-octene,
and m Xtur edhelpelyelsfin reaimdf didien Holiyerkiefthe firstslefin issthylene, the

HREEona cﬂ@ﬁ EhéaelQ@cEé( i 'ﬂﬂa-( rgﬁ)ﬁ.]pa%cg{a&s%ﬁ e%th)ﬂ‘%% ; .rgpylene 1-

the first I'S presen
molPlgens, t1oo%n§@mﬁ, 41lBethfstbll-@e%e@ﬁ t-hexensatociene mna mixkires thereof,

anﬂwdﬂﬁ%ﬂp%%%ﬂ rgg,ﬁf,é g HSe@r esent in an anmount of about

5 nole % to about nol €% of the reaction m xture.
10 13. 1'?he B_B?)P@lyéfqﬁﬁ reelgioh clgim d|vdiareino wherei n t he

first ol efi fd frsedion BMResdnbp arﬁé‘rﬁ@uﬂq o%@c‘;ut% théle % to about 15

sel ect ed fromthe %@dup consi st ng of et hyl ene,

prBp\p ‘eind therreagiigneiixture; @Rkt ene, 4- met hyl - 1- pent ene,
1 hexene, 1theOSHcBRE olefiRh ISPeééMﬁrﬁén e LRI abodBIMbRE% to about

$ Eef/l {iwgSInlsah.gDPE 14. A nmethod of formng a

Q//B"IO P AT NEJPACIAHEXHEBhod conpri sing: 15 a) form ng

a react1l30n I’fhébuiyeleah r@enﬁuﬁlalfﬁ ?Whér@iﬁiﬂﬁé%ﬂcﬁl@ﬁﬁ@ethylene the
r olefin resin i nin

ot SR Pt st o SR VBB sohe'sB3h S b omgene, 1-

grmuene:dﬂmrmﬂmg méthgthxabeﬂeeemde@}e%oateab,@fndrmlxmﬂes thereof,

Opér{aotﬂ Ipog%%glgr}?ﬁ %é—ﬂg‘s"? ected fromthe group

consi s C3-C8 a-olefin, a diluent,
and a ddt al &\st\e@ydtoéfmnmgja ROlyblpfin nédin, dhé ngpthod comprising:

| ‘ o .
Prrdt ol el B 1's P BREER B LE Sumtieff Gfbet e to atow
t Hermalisiny o téfeumlyo@‘inrreh@sbxac@ehigingwgleelaiaehydrhgen ab st olefin
0. actéd 'ﬁ%httHengr%ﬁRfcfo‘ﬁg? ﬁl*?é’lég ethyithe 3y 8%’ﬂna9rq dptional

| ong chain bran ex 0] eater out 1.
15980%@ oledif g lgctsd fﬁqreuthﬁ qrznumerﬂ%astmgtqﬁ ethyﬁml et Csstraiefin, a

dQﬁ@,eﬁpgnggrga@{{gth&eﬁh%gm um 16. The nethod of claim
14 wherein the Tirst olefin and the second olefin are

each sel ect BY f rigiiptingPrelymeizationardhe mgcten sbdyeene,
pr opyl ene, WwhBri®R®s fikt o[é@lﬂt@rbﬁferéﬂtmﬁbn%e %e@cﬁ{bt 8@% and the
1- n]c and m xtures
R IGH B S EESBESTER I €145 Aokt o7 el Gidet flgm about 0,01
Bltgfgﬂfo?i 2], Ieﬂdte@l&m%8hélh€br§ﬁtﬁm{!}jm§e>€fﬂ @e?ﬁerliﬂaw@tﬂﬁ@ut
c
vhor ai 15 Enale TEGOGH G T S dR Aty S SBlARes st contain

ambmbmmlm? nmole %to about 20 nole % of the reaction

gif X;ggj'p. S-nfht heéﬁqfé)fgcgalr%l 194 wher'e% tﬁe ?rs?olefm angﬂwe second olefin

are each selected from the group consisting of ethylene, propylene, 1-butene, 1-
pentene, 4-methyl-1-pentene, 1-hexene, 1-octene, and mixtures thereof.
17.  The method of claim 14 wherein the molar ratio of the first olefin to
the second olefin is from about 0.001 to about 1,000.
18.  The method of claim 14 wherein,
the first olefin is present in an amount of about 0.2 mole % to about
20 mole % of the reaction mixture; and
the second olefin is present in an amount of about 0.1 mole % to
about 30 mole% of the reaction mixture.

14



35 about 30 nol e% of the reaction m xture. 14 WO
2005/ 000919 PCT/ US2004/ 014850 19. The nethod of claim

waQaZoosoerded n t he nol ecul ar hydrogen i s present PEI/USI004/014850

10

15

20

25

30

anount of about 0.00005 to about 5% 20. The nethod of
claim 14 wherein the catal yst systemis a vanadi um
cont ai Mithg Jdaeahstbod skdainm4 winsrewndnaoholamuzo hydiogemiy presentin

g:%@%%/ﬁ%gm%ﬂb%mté%%éé?d d;t55/ (A) a supported

repare ‘the steps of (i)
pr eheatdlhg dJiheinsethad oaclamém@ewwthematmetrsaﬂfgm igfa vanadium-

be(g &fin Q%@I;a-ﬁ%?ﬁec A ﬁ‘éﬁnuﬁgg&italgwln:g)ca‘féqgét%%ﬂeprgcompnsmg

Sal pre eat a contac

sel ected fréf tha sgpwtﬁob@wv@tqon@ooﬁm(grpparedm;tb@ﬁtﬁps of

or 10 conplex wyjch pbr@ﬁéé’c%ssnﬁéa a?aaStterﬁﬁ‘&aﬁﬁ‘é be hEorange of
magnesi um coval ent bondbauhgoapconpoun i ncl udes

at | east one caPp¥Fena a5 aoytipog Iq of t he
Periodi c Tabl e ofjt heconEéc@iﬁE@é@ peenezkandiliRamth A8shtddihg agent

bot h a conpound or co i ch includes at | east

one carbon to na@ﬂ%%tﬁgprﬂ%\;a? SHPUPL 5OPYRGafl (R @ compound or
conmpound whi ch i BehplgswHdh ln@m@bs@mﬁeaﬁs@bh@rtambn g ®dBnesium

of step (i1 wi ¢ ROVAR Lot (2 St gt Tsbiescabistst one
and (2) that doesaroh tec@ninatdl os @rdup Pit ehﬁﬁ Pdrisdit iTadle of the
o ted 1 satd o FREEERhiTng &) BoBlAisy g pr complex
step (b); (iv) wobichdctiudes sialedsqcxnrmjuazboofto shamekiuin) covalent
or LT i th 2 oR0adi U Samnou OGNl 0 898 %rRcarbon to

| east one hal ogen
product of step Grayp Wirnétabeovalenbhohd; 25 (B) an

or ganoal unm num Pﬁi@‘pou%té?c%sts%dyﬁllodaéﬂ% 4’[&3 (Q"} with whichever of

hal ogen- cont ai ni pronot er “ compoun
structural fornbordadingHsoom G +andl (%ht?hGé d@sl BOft Rentact said

same or differenpapgdiSsifd Lh‘? {ég)e \ﬁl fPur '6}8895 that thls step is

bromne; t is an integer o
i nteger of | toom*tfeé’riﬁs%@C@)taFﬁﬂgt@%nff@'S employed in Step (b);

pol ymeri zati on ofjy\t he5@a68dL8aidl ¥l 6t i bh i
first olefinis g\l/)ffercent tt?gnalt hRS secoﬁ%ﬁfm ?m) with- @

the polyol efin YERAGHRLOMPYEANRIG dcizdesy ak leant 86%&13'096”
0.92, a nelt indgwni @ about 0.01 to about 20, and a

| ong chai n branching i ndex. of eater than out 1.
g (v) g contacting sa% product of step (ailv with an alcohal;

(B)  an organoaluminum compound cocatalyst; and
(C)  ahalogen-containing promoter compound having the structural
formula Ci Hs X*a142. Where X? is the same or different and is fluorine,
chlorine or bromine; tis an integer of 1 to 3 and s is 0 or an integer of
1to 7; and
b) initiating polymerization of the reaction mixture;
wherein the first olefin is different than the second olefin and the
polyolefin resin has a density greater than about 0.92, a melt index from about 0.01
to about 20, and a long chain branching index of greater than about 1.
21.  The method of claim 20 wherein,
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21. The nmethod of claim20 wherein, 15 WO 2005/000919
PCT/ US2004/ 014850 the first olefin is present in an

warwa009ed about 5 nble % to about 15 nole % PET/URID04/014850

10

15

20
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30

reaction m xture; and the second olefin is present in
an amount of about 0.5 nole %to about 5 nole%of the
reacti on m Xteufiret ol&fir2i2 prédent imetnhardowtt of BaduhS2holatie tealout 15

H\g‘ﬁ]@tgﬁgf%g ?ea%&ylln g\pue second olefin is selected

group consi'sti'hg of ethylene, propylene,
1- but ene, 1thgeetoedenlelin weiragdnt in parareadt of -Abexend, male % to

1- dof W of, and the polyner is a
HW%?OlgzeOﬂn}é Léc?(fﬁg?wﬁgﬁ%m 20 wherein, 10 the first
ol ef i n 4% priésenethpe chnlaimalmheseindbe vief® imsthylene; ére second
abQufin &Osel Ja@_fr%'rpfheté?@ttjﬁ e8didt cﬂﬂéﬁﬁyﬂérﬁé, @Bﬂllérg@ r%—)l?uetene, 1-

second olefin is present in anﬁl‘g)rmunt of ‘about
% Retem frmetyl-hpeatgnsf 1irgeredcesione. Andtiixkeirepiperegieand the

neég] ek Lcipbm 23 wherein the first olefinis
ethyl ene, the second 15 olefin is selected fromthe

group consi SPRALBRd et Hynea@Wheiedpyl ene, 1-butene, 1-
pentene, 4- med firgl oldfDi &Rt inlarl@NEM& of AbOGIEMBIe Bilabout 15
mxtur?s ther%g_, —W the polynmer is a LLDPE. 25. The

oM Ee PR

meT RG> g & t he or ganoal uni num conpound

cocat al yst lise dddobli bRfiandprebenthahe gepuadsttabont Hgole % to about
pr@dmt %ro/ii CH2Br2. 20 26. The nethod of claim 20
whet BIoF 217

LR AE AT ES#AEai ni ng catal yst systens
f ur t her24. ncmhdesethodoidtldimel3 tsareinghd sl fa it ethylene, the second

R B etp M BleSr G SPicar S8 P POPTER okl e, 1-
at pamgneyci-methyil ipegtanke 1fhexemnd, i leocterfie, tdne miatuyes dfereof, and the

re@ﬁl”me?n% azl?tDJ@e nmet hod of claim 24 wherein the
modi {1 er is a conponent sel ected

f ron(i -35 opyhe28ethovf Zlaiti 2B uthergiz $h¢ orggrealuminum compound
Me2Si i - WSi - :
Gk T g ST e

met hod 48 f dinei Mgthad péicladin el wheredl e tanadiwsi-aeefaining catalyst

co | Sd AGH ' i&SRRAA ixtiure at a
su%?%:rﬁéeﬂ?thtez%gggg S:}goﬁgé al | oriv%]/oﬁ6 ggb% ol'r mati on of the

pol yol efi n resi n{fy)edRbixni ng nol ecul ar hydrogen, a

fi fBéreR eI R? 58lcReh fRichEATRANIGT tPx BONBI S WnBERIPThe modifier
ethylene and a C3-C8 a-olefin, an optional diluent, a
seEAH8e8 12 ANy PaiBE dtnadhe fIMATRE oFsURPRIAET ESihg of

et hyl erngy andha rkath68of dhaifl 2 WilereRith@Rrodiealk allohppRtnt selected
ang 2SR5 8 ahomsst e TLENaL,<l BV, Ng,SMB0D),PT 3RS ome),,

(cyclohexyl)(Me)Si(OMe),, and mixtures thereof.
28. A method of forming a polyolefin resin, the method comprising:

a) forming a reaction mixture at a sufficient temperature to allow
formation of the polyolefin resin by combining molecular hydrogen, a first olefin
selected from the group consisting of ethylene and a C3-Cg o-olefin, an optional
diluent, a second olefin selected from the group consisting of ethylene and a C3-Cg
a-olefin, an optional diluent, and a catalyst system that forms long chain branches

on a polymer backbone, wherein the first olefin is different than the second olefin;
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on a polymer backbone, wherein the first olefin is

different than the second olefin; 16 WO 2005/000919
wWEINs0BRM04/ 014850 b) optionally renmpovi ng onePOF/URINE014850

of the first olefin, the second olefin, nolecular

hydr ogen, and the diluent; and c) introducing

addi ti onal MDunb§tl@fallmm@ﬂhgibné1Uﬂh@M thd et blefislihe second

ol ef |.n, ndo nal |y nd ol efin and the

di ?'8@?7@8]%0%&?5@&99%@Pfitt'&%g'l? gl%rl zation occurs in
step ¢ and tche pmtrpdliehg addities ambastsaf Avleulay hgdregdre the first
than about

melt ndex fr out, 0.01 to about
80 i i At e St S AR M bt 1t o
5about 6. 29wh‘éln@nmddlhonial@blyoiaizmiQBOWma|e|S|te|ddnendthepolyolefin

Ca}e%lr%’ﬁ s@%?ﬁs?t%@%%r tﬂgﬁ a88 ? ?ﬁ %I@S? ﬁ‘omlaoo %(PR oWS about

A aHY

se2@rahda @hgmha@rkﬁa@d‘cmg @db)eof e@bLﬂHdmaﬁbhe’t @r oup

consi st4qng - - -

pens enc 3 maeTHAE BB AL SRR nd 1S sidhh doss pot contain
mi &ramégnt her eof . 31. The met hod of claim 28 wherein

1ot he nmolgy r q{h'e%é’cf\o& B\eclélh{ﬁé whbRh trHetﬂPst ol a%@qgé‘gecﬁ)nd olefin
000. 15 32. The

olefinis fromabout O. to about 1,
medBRPOBselgighiro® tmémprpontswén@ of sthylenes prapylgne, 1-butene, 1-

pr Eérﬂ@ﬁe | NpRhyRrenterl 13RQuke O gctgﬁé %n%tﬁ&t@@@ﬂ"ﬁereo%o

mole % of the reaction mxture: and the second ol ef

i s present imMednehngd @helasn 28ydiarey the mslalr retie gf thgb‘tggﬁtoleﬂn to |

SOthgtzﬂeeP/m@Bleifuhes fr&AGHoAN0. m)ﬂélé@outaooéiﬁ The met hod of
claim e| n hgogtéll ecul ar /drogen is present in

an ano S%% 805 26 §'Nghdit 5% 34. The met hod
of c:jal m 28tw1ﬁ1rseb|@fm Irseprieaéralnysh aPWRING BT AtsoLA 0.2 m(ole)% to about
vapadi um cont ai ni ng cat a st system conprising: (A a
sug%ﬂr%é’ %%gl%cttgﬁ dpr epared by the steps of
25 (i) prehdas secgarsjl blemansapreaemtarrrzef anhooet ofrakddue Orlamgi % to

150 and bout 800C, (ii) contacting
sal %D%g?% FZdO K thxg Sont act | ng agent
20 sel ect éB.fr d'metrhﬁhgd otmalmﬂﬂswlsdsnemghefnoqa:).lla hgdrgen iscbresent in
O an SRR L £ ook WiaBotiss) east one carbon 1o

bond,  (2)

magnesi um ovalen a conpound whi ch
i ncI ude¥t. at Theastetbed ofcatdyvn 280 wierait atheofca@ystipsyistam is a

of dﬁg%?)ﬁﬁgbﬁgﬁrﬁng@gg@sgys{mCorﬁkﬁg‘ﬁ&ts coval ent bond

a conpound “or conplex “which includes at
I east one ca&fbonasyrpeiiEtesitalsicepranangnt prepared by the steps of

25 () preheating silica at a temperature in the range of
between about 150°C and about 800°C;
(i) contacting said preheated silica with a contacting agent

15

selected from the group consisting of (1) a compound or

complex which includes at least one carbon to magnesium
30 covalent bond, (2) a compound which includes at least one

carbon to a metal of Group Il of the Periodic Table of the

Elements covalent bond and (3) both a compound or complex

which includes at least one carbon to magnesium covalent

bond and a compound which includes at least one carbon to
35 Group Ill metal covalent bond;

17



bond and a conpound whi ch i ncludes at |east one carbon
to 35 Goup IIl netal coval ent bond; 17 WO

wWQeO50000919 PCT/ US2004/ 014850 (iii) contacti PQr/g8i0d4/014850

10

15

20

30

product of step (ii) with whichever of contacting

agent (1) and (2) that does not contact said

preheat ed sili caii)n stompactibg said prlodutieofpatew i(i§ ovitrhahichever of
this step is i f d t

enpl oyed in stegké‘{)?&mg ??é’ﬂt g ’Tm ﬁ)ng%ézc% ppéd&)‘lﬂgd said
of step (ii) or pieheytedisilisadn stean@iliwith thenpoviad thetitiil step is
i ncludes at |eas

contacting said %{,ﬂ% nh?al (?ggrﬂac%igoé\'gen"f‘w éé%plglyed in ftep (b);
(B) an organoal u nunﬁ@@iﬁﬁlﬂ@néa'éo@@ﬁap‘y@f stegp ({)Cpr 4ii)) with a
hal ogen- cont ai ni %éﬂﬁ@ﬁ%ﬁpoﬁﬁmm int¥de3%at R8st one halogen
structural formula & HS X2 2t, 2 where X2 1s the

sane or d| ffer en@toﬁhé’np‘s fluorine, chlorine or

brom ne; is an nt GG&ﬁta@cfndsa‘icppr%d@@tdof%téps(l\g v@fh #alcohol;

I nt eger of I and an o t| on havi ng formul a
;15 (RLOf 3&9 R91 05ganoa QHHH O%ﬂj‘%'y%tach

i ndependent (g) al kyhio céﬂnthnﬁmb pkémster @tfiﬁlpéiﬁ}d hBR#Rg the structural
net hod of cl a|m3 ein, the,first ole

present in 59{% ﬁt+2&%‘@{e§ ﬁgh%s%lgerdajﬁsr&nti@d is fluorine,

nmol e % of thIohE@Otbr@mnﬁﬁ X istreintegBlof20totIndsLie @t an integer of
oIeflnlsptig in an anount of about 0.5 nole %to
about 5 m)I f Me reaction m xture. 36. The net hod

of clai m 35(®heran nptdnml bbehg formsieelt hyl ene, the second
olefin is sel ect rsi the gr oup c,onsi sting of

et hyl ene, pr op Kt ene, 1- pent ene,

4-wieerayR’ ancb%narer&achindmeedentlylall@waeda is &rfd 3mamd ur es

thereof35 an%%‘fhgéopﬂgﬁ@w'ﬂgr HDPE. 37. The net hod

of claim 34 rst oléfinis present in an
amount of aBwiirsEolai i PYEsent BRNAMAB ofBbeutd pplet’héo about 15

r%@ﬁe'%%f‘ﬂ%é@e‘éﬁﬁon f:mgu,tehgnéecond olefin is present in

an anount of about Yot o about 30 30 nol e% of
the reacti oHﬂenﬁ%qmdeolefeBis Wﬁ@enﬁém lEpcRBeUd|diakegly0.5 mole % to

Wi Rit B rﬁ&l@%fd)fftﬁé réd@bh Mikereet hyl ene, the second
olefin is selected fromthe group consisting o

f
et hyl em®; progyneined of cigifp @,EféNhe_[em the olefin is ethylene, the second
olefin is selected from the group consisting of ethylene, propylene, 1-butene, 1-

pentene, 4-methyl-1-pentene, 1-hexene, 1-octene, and mixtures thereof, and the
polymer is a HDPE.
37.  The method of claim 34 wherein,
the first olefin is present in an amount of about 5 mole % to about 15
mole % of the reaction mixture; and
the second olefin is present in an amount of about 5 mole % to about
30 mole% of the reaction mixture.
38.  The method of claim 37 wherein the first olefin is ethylene, the second
olefin is selected from the group consisting of ethylene, propylene, 1-butene, 1-
pentene, 4-methyl-1-pentene, 1-hexene, 1-octene, and mixtures thereof, and the
polymer is a LLDPE.

18



pent ene, 4-nethyl-1-pentene, 1-hexene, 1l-octene, and

m xtures thereof, and the polyner is a LLDPE. 18 WO
wQo@50000919 PCT/ US2004/ 014850 39. The net hodrof/usioas/m4850

37 wherein the organoal um num conpound cocatal yst is

Al (Et)3 and the hal ogen containing pronoter is CH2Br2.

40. The39ret howe ofetiiddadihe!3in @i ewledraint the organoaluminum compound

vaE!@%é't# %ﬁ(g't)g'aﬂgor nu b@@# ocgﬁé(ynggigég{e} %{Z«[HI gl udes
wher e R40 andTwmt@de@Cq'\a'W%M@ﬁmmeyvmadwm@ndtamm@catalyst
dur%téms &ttt m%fﬂle?ﬁavrh@fcﬁﬂg%dl at any point

ng the formation In resin. 41. The
Smethod of clai m 38 QwaR&-n the nodifier is added

dugnBe: Rt 8Rd R? are®@ach: |no|_éb%n85rﬁﬂ(}péjkﬂfan§k@é MAB WRREIB kHE modifier
the reaction m xture is forme chargi'ng a

r e 53445 afesy denkdERng ke fPW%ttonocPfé“FﬁF ROIYPIREN §8%¢BHNd
ol efin,41he TRd memoarof Blaehh ﬁﬂ@\ilgberélﬁﬁweoﬂhgaﬁ@ﬁrlsléﬂﬂéﬁlﬂhrmg step c.
conpoun tal yst nd .t he -cont ai ni
pr onot e? angﬂl m\éﬁ]oﬁl ‘? tg"l'mn%? Y gre%b ArYolt m&urleds formed by
10f Obl‘rart;hfg @(Bea/@rloﬁfvesséle/ﬁtl'ﬂthbyﬂrstl cﬂéf mdh@ls@loﬁidwlefm the molecular
R rted ataa¥]st component pe rea%,tl1 Yes
9 rogen, t eorg oalumin mcompoun coca alyst, and the ha ogen contarnrng
promoter and then initiating the polymerization to form the polyolefin resin by

introducing the supported catalyst component into the reaction vessel.

19



