;.1 01e3eV[ TTULW WZ6[ TV[ - 1- 13 Cctober 2004 PROCESS FOR PRODUCI NG A POLYMER
COMPCSI TI ON Mel d of Invention This invention is related to the field of
processes for producing a polyner conposition. Background of the Invention
The production of polynmers is a nmulti-billion doflar business. This

busi ness produces billions of pounds of polynmers each year. MIIlions of

. dollars have been spent on devel oping technol ogies that can agleh.ylHeodL
thi s business. Increasing production of-bolymers from pol yneriZation
processes is an inportant 10 area of polynmer research. In addition,

di scoveri ng new pdROEESSRORFRADUCING AR OEYMEFCOMEBOSTION| s a
continui ng research goal. Specifi | nprovi ng optical properties, such
as haze and gl oss, of such polyneﬁ@éh%gnhgagrghm into filmalso is an

i mportant goal ChisplentiBl isTEREAS fhe>fidld Of plobessks fup preduciiepdlpnaackagi ng
and other applications. It is desirable to provide a process for producing
a pol ymer eempesfian on. 15 Again it is desirable provide the polymer

conpogition. Once again it is gesirabl rovide a process for increasing
the ptoduction of polyners froﬂ?%?%‘ff’é@'teﬂﬂﬁeﬁ%esses by increasing the
bulI's density O‘fl‘h@pt@éﬁéﬂb‘ﬂ/oT?b%Er@{s MBI a0l laPbidifdss DTRR tAsin¥Eer by

u

i ncorporating a high nolecular wei ght polynmer conponent with the narrow

mol ecul ar weidytes billiens dfiporndsofimiymers egoheytear. Mildiops ofidelbushgysibpemespent
the o ari ¢ 9 deveinpititeptolngid fiticen ind SRS R BERS - Soul ar verght
di stribution bapRreaghy pRiduéiiond MGRIARES HolfpdlyhbALatital f264ks8ds a1 fliporaat v mer

conponent with the narrow nol ecul ar wei ght distributiion base polyner to
prodifte a pohohipolymenmossaichi dn addiios diseavenng navhpolymee hlendshavingsuperiomnce

ith nbodi.ment of thj.s i ti £ rodugci |
composi i oFFOPEtST 87 #arontung ressrch Bhaly SPRAficaly, improing onigdtprnses,
nol ecul ar  #Rh Ak hazd sl Ipldas! lof SRCHPSIPmBR!bISHS bRWh Mt Filih, 4150 RGwliRpoMait$ohl

pol ymer conponent to pr o_duce the pol ymer conposition; 30 wherein the base
- pol yner i sofgelan¢ryessarshisince fidm ik ofiemused inpackhgingaod olwem applications. and a nal t

flow index from about .Q. /10, mn to about, 20 g/ 10 m n; and.wherein the
i oh ol caul ar T Greretls R fter e atess ot RkuEmed neyier oGt ' "
15 Again it is desirable provide the polymer composition. ’

Once again it is desirable to provide a process for increasing the production of
polymers from polymerization processes by increasing the bulk density of a narrow
molecular weight distribution base polymer by incorporating a high molecular weight
polymer component with the narrow molecular weight distribution base polymer to

20 produce a polymer composition.

Yet again it is desirable to provide a process for increasing the clarity of blown
film produced from a narrow molecular weight distribution base polymer by incorporating
a high molecular weight polymer component with the narrow molecular weight
distribution base polymer to produce a polymer composition. '

25 Summary of the Invention

In accordance with one embodiment of this invention, a process for producing a
polymer composition is provided. The process comprises incorporating a narrow
molecular weight distribution base polymer and a high molecular Wci.ght polymer
component to produce the polymer composition;

30 _ wherein the base polymer is an ethylene polymer having a Mw/Mn iess than about
5 and a melt flow index from about 0.2 g/10 min to about 20 g/10 min; and
wherein the high molecular weight polymer componeat has a molecular weight



-2 13 Cctober 2004 distribution such that at | east a substantial portion of
its nol ecul es have a nol ecul ar wei ght of greater than one mllion, the
conponent being incorporated is in an anount to give about 0.1 to about 10%
by wei ght, based on the total weight of said polyner conposition, of the

nol ecul es having a nol ecul ar wei ght greater than one mllion. These

~ objects, and other objects, will becone nore apparent to tho |

ordinary skill in the art after readingythis disclosure. Eetnggg%Qr2004
Description of the Invention A process Ts provided for producing a pol yner

conpositign... The pr SS.conprises. i. ind ‘ r wei ght
di stri but %ﬁbﬁﬁ%%%‘i?ﬁn% ?%ﬁéﬁhﬂ%g’wn@{ gfclu a?&m‘glgé%&gpo lf/lgrr(\gdrﬂniorrponent.
The nar r oyeipRd s¥otbAEr thidh 8hé millish, the dbipondh® Heing MoviRirated idiaranianmitheto
referred to as a "base polyner”. Wen the basewgolymar is_incorporated with

t he hi gh give st &1 tesibght 1496 by msight obasecham the tofpd wisighk ofisaid pelymgF t he base
pol ynmer is increase t hereby,, increasi . | ..The bul k
density Ocpn}pﬁgltlﬁgf Qﬂ@F%@ﬁ%ﬁéi@w%‘&ﬂ%@#ﬂ’?@é%ﬁ%ﬁﬁ%ﬁﬁ%&to about
40%sover the bphdsedsfisist dndSthafobljéifs, RaH Beporhy fidte appardt dethobowitkhi eve the
bul K density increase, fhe high mol ecul ar wei ght pol yner conponent nust be

i ncor por atrduay skill imhelratsaftep pdagdingrthigtdisclosufe base pol yner is produced in a
pol yneri zati on zone. Anot hgr, he it .of in rat . t he base pol yner and
the hi gh nol ecul ar wei ght ﬁﬁ%ﬁ%%%%ﬁf%egﬁ}vgﬁ#%r ease the clarity of
bl own film proguygeshef {sGrviiasd ﬂﬁ?fbcﬁﬁ‘ PETRMer édmpsusitin. Theasbdesy/e this

clarity increasé, the i'ncorporation of the high nolecul ar weight Igg/mer

¢ RO
conponentcommprishe inrotpongtingsdwegrost mhkaculah weight distihion hase palymeprandd i

roguced in the polynerjsation zon r after_the Nelo] I i gh
Iroml g ul arlha]@?‘gﬁf R’B%H%‘&%M?Pﬁ ena%og‘r'\mﬁ?%’&gagz‘%lé gpar a ug? g%a‘%’g?
exanpl e, 5553 BeRAA MR ref@all 1Biad A “BRdeqsolyraEr"WaVEEH the BhsepRilymaiponent can

be bl ended together to produce the 25 polyner conposition. The haze of the
pol ymer coeqrpeiatédowith thre ligh thedecubis sveighy pe comppaetigtherhulk deasiefithe 60%

' the .h f the. b | . d t | .of th iti
one be 't e Reames ) inpreared: Belny ipsinsin Bie StofidioR e pB Bpi EhsFAGRAS ! ON
pol ymer . hﬁigmoélaéf?h_ PRitoTRSanbe inteédsae gy 850t &y dont A0% eatl fe bulki dhtitpol yer
e |

before t gh” nol ecul ar wei ght pol yner conponent is added to produce
t hel5pol ynefithe bagsqmilyrnem . In Bder heachigys iheingiegsen therhigh melesular ar

i ght distrjbuti t hyl I el - I :
Sash as) VORHRIBPuomarnCRb e B et i s VR B Er il ORR "0,
The b,aseW&ﬁgﬁ@&c@de&ﬁgﬁzmr@g@_ mol ecul ar wei ght ~Mh (nunber

ecul a

aver age wei ght) of "l ess than about 5.0. Preferably, Mw NMh of the
base pol yner iAnb&ssbmﬁhoﬁhompozahngﬂmrhﬁSmW@ﬂémgbmW@hﬁe base

o | n B qoephsRi e dercasd B by of BIoWHAIH BbYGCH 8RB, 021 21 VSt
20 polymer. In order to achieve this clarity increase, the incorporation of the high molecular
weight polymer component can be accomplished either while the base polymer is being
produced in the polymerization zone or after the base polymer and high molecular weight
polymer component have been produced separately For example, the base polymer and
- high molecular weight polymer coniponeﬁf can be blended together to produce the
25 polymer composition. The haze of the polymer composition can be decreased by about
5% to as much as about 60% over the haze of the base polymer, and the gloss of the
polymer composition can be increased by about 10 to about 40% over the gloss of the
base polymer.
The base polymer is defined as the narrow molecular wei'ght. polymer before the
30 high molecular weight polymer component is added to produce the pol.ymer composition.
The base polymer can be any narrow molecular weight distrjbution ethylene polymer,
either & homopolymer or copolymer, such as, for example, ethylene-hexene copolymers.



narrow nol ecul ar wei ght distribution polynmers. For exanple, netall ocene
catal ysts of various types, such as described in U S. Patents 5, 436, 305;
5,610, 247; and 5,627,247, herein incorporated by reference, can be used to
produce the base polyner. Ziegler catalysts containing nagnesi um and
titani um halides, such as described in U S Patents 5,275,992; 5,179, 178;

. 9, 275,992; 5,237,025, 5,244,990; and 5,%79,178, herein 10 i n¢ppRafiRt 8oy
ref erence, can al so be used. Chrom um catal ysts as described for exanple in

4. aaa, 065 bR Ao RbpAR e kM el drdlR Infolar b A RA AV, 21
produce t hlévae wedshityef lestihah abai’s)0. Proferdiriy, Mpiviy wf the tasppelymesid Iéssom

net al | ocene catal yst. Since these catalysts ﬁre wel | known to_produce a

nar row nofeasbart 4@ andmest prefeushly, Mw/Ma piihe base polymenjs leps f@pdfk  and of t en

are very efficient for the incor ' : ymer can
be an et hyl enehﬁgﬁ%ﬁm&(y Pﬁﬂﬁ%‘?%@?ﬂﬁ%@@%@&ﬁé‘ﬁ%&%nd at
| eass onengkd\e inclbdila-wéight distribtedh Iﬁﬂ_?;iei%emﬂexarﬂplb,lﬁ&ﬁﬂoceﬁé catalpstt efie. Most

preferably, the base polynmer is an et é‘lnene- hexene copolyner. Cenerally,

t he densi VeriQs types, $iobes dosoptbed in U.8. Ratentsahdiz0.305; 28804246; a8i05.69 %64 % 0 20

about 0.9 /.c Pref er abl th ' {geﬂ fr: 1 8ad N @ range
of about ééfﬁ%o‘n%?’%’ﬂ?%le%%é _eg%doge/qgs'ga ¥%ﬁl{?dnos Q%r&gef@?%%)ﬁ Bm 0. 915
g/cc to Oce&@lgﬂé@snta fafhdsiuch BRd RGN BALATE) subB as desofibéd inllnB. Pateex in a
range from about 0.2 10m n to about 20 81/"%0 m n. Preferably, the base

pol ymer hag75982] 5,179,8W;i5ﬂ5(992;5£3?&ﬁéb5 RPQed 6. 1798 7§/ hesRiRi n t o about
10 10 m t f bl y. . ' . in. 25 Th
010 BT B e P Suf ks BBl 7. 25, T

hi g { pro romnost any known
cat al yst gysh8in VIS tFi@dntd HRSNUGA 3MDISES; 319001594, OPREI IR 3caBaRoRRNt | S
produced si miltaneously wth the base polymer in the grjl ynmeri zation zone,

or separ afté#4.98hchentinrineperated by referenge ) alsocaan eyilised prpdusgabash of t he

hi gh nol egul ar | .ght. .po [ ; | | igg ted to,
Zidgior caRNRyE: EleRuB N ke SOTRRE Brodyf8 By milhodhl ity Sce
Zi r coni unitisb&ydtaysts BFOWEN BhGwh 8Eprodicd 4/drfow Mdlstlilad eeipght distrituyish s, and
m xtures thereof The high nol ecul-ar weight. polymer conponent has 8

mol &3 ul ar peleinghtare veryaciive, 3ndofienare venoaiigient for Hha ineprpomtion of ¢Rmonogper.

substantial portion of .its nol.ecul haue Relg) r r ¢t here
one mllion. Gih%ﬁﬁel @Rly'?]ﬁrecaﬁibﬁ ﬁnﬁgtf%’é%ntﬁmé)@ &%ﬁ%ggfefgn%@t%?%gﬁﬁfo ei ng
i ncor por atMgiehs ahd'afiRast HRY Bihel AlpHa-YRARD Oh 28.-1106xefe, Aniténe] OP4-biteliei ght )
based on the total weight of the polyner conposition, of the nolecules
havi ng a Msistpiefarblyethgbrsespadymernie en elenghexend qopalymery ef er abl y, the high

nol ecul ar wei g Q r .copponent, bei-ng ineo et s J unt to
e et Sbin BT SRR vle O AR AAR G iyl Coarmint |

pol ygrer Cﬂ_sm@;mm(yﬂec.qﬁrefebaﬁyﬁh@aéﬂsﬁgohmemagepoiwbﬁisuha&muoghmgp@aoer _
than one mllion, nost preferably, 1%to 3% by weight. It is not inperative

that the sigditae 2bawh0.90gicorandmestprefesahiyitirore Oy 2/ccdadetdagiec. 1oens8¥ur e, For

le, i gh nol ecyl iaht. pol i 51h, '
Cunstant | B baoav Bt St il g E FonB® BRI U7 1 AR R0RA0 1
can be i ngaoRRnA Pesketdbly) tﬁ@@as@?&l}mﬁ? iR ineRIW HRE i a Feiige fromdbioutd.8nt

anount of pol yner above one mllion in nolecular weight to cogri bute the

proper ans{l@migito sbowt ¥be/te minsandanest preferablydron 8% s HR min o3 0 g 19

preyiously. 15 hi the incre in bul i f r
Congbsi ti on, t FRe HgHRPubt FeleAERGIaRg: (opiteic SEHS srkaftod idf HOLOAEY

| ncor por ajoeshm\bdtilybtdrsteas svhiztey RMhigiimiolRulae weight palgiriep Bompaent dny net hod
known in the art to incorﬁﬁéﬁte_the hi gh nol ecul ar wei ght pol yner conmponent

wi th the preducqslsipltaneqys rt]lpﬂlwwmpm the RRlYBIEHZHION ACRP, % SEPAPBY One
o 7y o 8] FRRFR B0 Rbatfe pyded Rt lip LB nipL kil HERER gt 1 ©

pol yner i zaéhpsheadiiRludepbutexe il iimitdl BDEERRIEr catalysisbassd oretitahiumdridesnt  can
be added to the polynerization catal yst system which then is capabl e of
gendPat i n@r@qmglala\é@ﬁa girgonipm allerls, chipmimmoxidrratalsts, mgtaliperag YS‘%éPg ht
pol ymer c A second net hod of incorporating the high nol ecul ar

$ 11

wei ght pol'ynmer conponent is to chemcally nodify the polymnerization

cat al yst syst efThehighemblecilar weighhpolpmey comnponent hes ianolecularweights by addi ng a
second conmponent which will react with a catalyst in the polynerization
catal yst systemto create the high nol ecul ar wei ght pol yner conponent. For
exanple, a netall ocene catal yst system can be nodified to include a 30
titani um or chrom um conponent, either before the netall ocene catal yst
systemis introduced into the polynerization zone, or white it is in the




- The halided, titaniumcontaining solid oxide conmpound conprises at | east
one hal ogen, titanium and a solid oxide conpound. The hal ogen is at 1east
one selected fromthe group consisting of chlorine, bromne, and fluorine.
General ly, the solid oxide conmpound is selected fromthe group consisting
of alum na, silica, alum nophosphate, alum nosilicates, alum noborates,

. Silica-zirconia, silica-titania, and m xtures thereof. Pr eferlgg Yobe}5@04
solid oxide conpound is silica-alumna or alum na The soI | d oxide conpou

qoll ing” BistasfioRy a’t‘ayth%e aﬂmﬁﬂ“p‘éﬁ%’%ﬁé%ﬁﬂas s A A
hydr ol ysi greated tilliedhesdlli6n - Ghdchiliyattie ghsﬁdlecﬁﬂﬁ?w@igﬂfﬁél&m@fcdﬂlﬁmﬁﬁbﬁﬁg‘ be

about 1 to about 15% by vvel ght titani um based on the total wel ht of the

silica-ti mrmxatpdeﬁmra@urgqunwcmve ghost Bd‘ﬁfat@oaélount@%lbyw@h thﬁbst

r ef er abl we th t re r _bei silica.
‘Fl)'he sili cgdtfll‘[’% ﬁgﬁlgmlp‘?PB%B(\g&mﬁ’y Qﬁgg{@%@%ﬁé I 'ﬁﬂ ‘W@I ar tS:Jclh
proCesSes gahfy @Baifdr@%ﬁﬂ 1) PrbfSrab rofRilafHdigh FheADSiBEL;
4,436,882 15 4, 436, 883; 4 392, 990 4 81, 407; 4, 2 503 81, 831;

2, 825, 721ncBrResed 28in aa,m:ﬁmm@veamzoﬂlto about Spdysvaght; basné 0B i togal

di scl osur es ch.are hereby. in or referenc

silica-ti f"&f‘ﬁq’é gﬁ’r‘? H?&W&@“BVS%B@é?ﬁ%‘F?IB%'S&S %ﬂﬁ%ﬁ? ﬁ%"gﬁﬂv@ﬁ@m Bty
cogel | ati gﬁnldﬁe%n%ﬂ%s{: piFerMWNYL Q19 BYwdip@n, or by coatl ng the surface
of silicawth a layér of titanli’c such a5, for exanp reaction of

si | anol gr oups Ivis bt topemtiverthat 2ige a@dmn@bhghmplmarmﬂﬁlw YeRdrcompagent
Al hosph t b b th h

exall o, DR B ot RowEbls:  Bieb inloqiier gkt pelb iR Gommpaneyt s 9S8 GhiGRs e ©
4, 364, 855 guubeantidl ARBuntdf ?@ﬂmﬁ&? 8f moledtidr Weikht Towtd thaBQhe il cal @R inctid
4,397,765; the entire disclosures of which ace hereby incorporated by

r ef er encepoEed3hto ﬂ:abasmlymerqaqwdai irhaea pyffigient amouns of polywer pbovetmmear t .

The amount .of alum.na.in t. a um na“ca ou to about
5056 by woPgHonan SiRICGHa e spiBG e P er b P PRk RIS Yt abr )
from abou Q@cpﬁg, e%hsl and most preferably, 8 to 20% by

wei ght . C%nﬁ%ﬁemal c% silica- alumnals avail able as M5 13-110 fromW R
G at® and comﬁnmchievgtlmjacnmmbalkabnﬁetqfdhe@hmr gpmposiiorkdhg igh G ade L

compound. PR PBB PO cORERRIT et il Popet g b piSs B BT 06 ¢ o
about 800 erigiorBsife. ﬁéﬁ&&k&mwnm@h&&t%ﬁﬁ@ﬁbr&@%lﬁ okl 0 600

n2/g afte alcining at 500C. The specific pore volune of the solid oxide

conpound mlghypoiyaidrpompem withithebasb palyner n thegrolymerizetion gonacandecat er
t han aboutﬂ? cnB/ g, and nost preferably, greater than 1.0 cnig. The
hal i ded 288 um cont ai ni ng soI [ d oxi de conpound can be producéd when the

sol jgl oxide comgqﬂ&hb&oma@a g1 mbRRdlar Wefpht poFhier BopGicht [t 139

conpound and at |east one- hal'ogen- cont a| ni-ng conpound. "The order of

cont act i nglddtfg agmiljdenizatide cmalyptnysldm/beﬁreum addqddnlfhmmmmenpound
d the h t | i.ded,
1t ant am EOFERinG Coprdiat %%pt@anaﬁgét@i’sei{&&%?? kst 07 g
conpound g kyaehSRhith ther 8 8apibld of gévériitn % asag;atysndfra@un in
olid OXIde conpoun

the art to proddce a titanium cont aining s Ti t ani um can
be added the higlermedecudar aveighs polympoceripérsibr e, during, or after caI ci ni ng.

ally, the am)un of titaniumptes thetlta um.con n|n olid

oxi ﬁ% corrpoundArie"Pﬂ @Wg%ﬁ?hﬁhdﬂ olechlag et WIW Sl ggént
titanium %rcﬁeﬁui&uw@ﬁg %Enta%ohfé&e@sp@sw&ewnﬁe (HiET: upﬂlefpbl%'-
titani um contai ning”so e conpound. "Préeferably, the anmpunt of
titani um presigetinn Zane hmhtasﬂ:araddmg e@mﬂmwsmtmmm@ﬁu@hmw1 n a
range of ab&u € polymerization catalyst system to create the high molecular weight polymer

component, For example, a metallocene catalyst system can be modified to include a

30 titanium or chromium component, either before the metallocene catalyst system is
introduced into the polymerization zone, or while it is in the polymerization zone. A
halided, titanjum-containing solid oxide compound or fluorided, chromium-containing



- 0.1 to about 5 weight percent titanium based on the weight of the
titani um contai ning solid oxide conmpound. Mst preferably, the anount of
titanium present in the titaniun0 containing solid oxide conmpound is in a
rarige of 0.5 to 2 weight percent titanium based on the wei ght of the
titani um containing solid oxide conmpound. In one nmethod of producing a

. titaniumcontaining solid oxide conpound, the solid oxide coRpeylishefafode
contacted with an aqueous or organic sofution of the titaniuntontal ning
conpound before cal cining. For exanple, the titaniumcan be added to the 25
sol i d oxi gelidexneshpdindican bk aglizedds e ttaniunt Secitomiun oaipenenbnpound in a
solution of the titani umcontaining conpound and a suitable sol vent such as

al cohol or wat dhe helided; tGtanium-gondainingsplid gride samppBnd eomaprises AHSASTANG m
| cohol .. of. _t hej ,atidi | i i i
5000 i A bl PSS R BN

carbons, e dagp bersdsihg W Shibiiad) bfonfiSe, Aandifludfilne Gaudlhe the/solidokalel e 30
amount of the solutionis utilized to provide the desired concentration of
titani um eompeund is selgetedfrpmthe geap sensistigaf alpmipa slicaalumiaontiesirete:n t he

. le,. said dryi . . i - i
Fol i oved ByBERaTHcSE) SRtapROtusiy THOFARCOHEL st obinid 4ol et bRL 00
drying, Oprdf@bly, the$bhd oxilib compBirias silida-ak@ifah bf alamily ThésoliRaiidd s

4,294, 724; 4,382, 022; 4,402,864; 4,405,768, and 4,424,320; the entire
di scl osur esmpéundhianipe prestuced by any metbog newein e arte fuaheage for examples®t ond

met hod, the..titani um can be cogelled into the solid oxi .5 when
the sol i dBBYPES HgPiegn %ﬁ’& °B¥ 8dRe aosntoe%édﬁ% T ﬁ%@%‘g%ﬂg]ﬁat ents
3, 8fty, 494; 3, 1iPh&bflicattitdia idekkd, AS dorftert IR i€hia cdn e it 1 ¢o sk 16%bes of
whi ch are herein incorporated by reference, If the titaniumis added before
cal ci nat i wieight tisanivan based oinihy total weight afithe silisiadtijpriayprefemblynabeia? # ng

conpound i i le that can | egnat i i | ith ‘
1 tani m "ortd 266 Sl ef o HEFBNE SoubR b retS bitfnseaiaag ehd® 1
“halides, biihafipalied. t THE Sfica-titahiitak Be produetdby aity indthiod knowalinties aror  al Kyl
titanates, for ‘exanple, is incorporated with an aci r a silicate Etanyl

d .
sul fat e ( Si@emopesspsare disclpsedindyiSf Paterts 358d,494; 31 &5@&@%5%5 413038k

Forhed sofiteatrb RE R AT SRR S LR A 230 Y5 1 e
or broni dg 201578l ¥ 3,623, 86R iR entitd §iSED<hréd 1 Fvehibh b 1RFetB) iisydrpaatediyl  gr oup

containing 1 to about _12‘ca'r bons are preferred. |If the titanjumis added
during cateferencey, Themilicectitouinicambe made by cogsliation ebeaucoes mategals: o1 By

i it d i o . L
et rat 1 ofPeRatgn R GERG of e SPhonl YV TRl e e ligetwbied U
group CO“l@Eﬁbﬂ&aﬂia%ﬁch%Qf&Qﬁh&hpI&?b;?ﬁ&&ﬂﬁﬁofsiﬂﬁﬁa gogRswal tibaimmused t o

~contact the solid oxide conpound. If the titaniumis added after cal cining,
a p2@f er r opropohisis folowesd bygaleiningt e t he solid oxi de conmpound with a

hydr ocar bon solytion of the titani Q el y- a
{1 tani um hal | dAlspeepRomaRcar kERHEPY 8 Bl kaBRAia i an Ry R

Ti (OR) ZQl gxarfpld, thBg: hithds d1BQ6RdRn USS. Sateldsy,B6HB4714y4440965)8,364)856g 1 to
about 12 carbons. 25 Calcining is conducted at various ste&g in the

product i oft,50%,63854,864,854 i, 444.964n # AA4.862: A 4140065 and 4,38 %i78e: RS AP™ENd.
General l y,. cal cini i $ _conduc | iLnute to about 100 hours,

pr ef er abl QJSF‘?’SW%E%P@ aﬁ%ﬁ?’&?%ﬁg%%g{at%g’%%#s&'and nost preferably, from 3
to 29 hours. GsedaddihMinalda be dlade by agy inethodkeuwds tid ara. Themeowitiofe in a
range of about 200C to about 900C, preferably from abo;it 300C .t o about

700C) andalvwoyna gothg sidicaratumipa can mresSow abgud traboph 0% hycveighPasedone
duct ed i it abl e.at lci.ni - | et ed
Coman i nefie \aPrehith pEfe it FRERAE roferibly, ¥onf At 3 6 wBORIAAEE, REIGETD © °

oxi di zi ngafd fHdsPReferabl 80 20%: bPweight) Combiercidl gade, siliva-aluminhus angjlable
at nosphere, such as, hydrogen or carbon nonoxide. 13 ober., 2004 To

produce t BeMiui3-bidhirom|WaRi Grace a7 eommetyial gradg abumiga as Ke860 MR R LT 50| i ¢
oxi”g con'%%ﬁgg | deaiﬁgmc aﬁggg with at | east one hal ogen-contai ni ng
co und. e n !

al'ogen-containirng conpound is -at | east one selected fromthe

group consi sti iGenefally, the kpecificcsurfant area ofitheaolis oxidespnipound isciarnmbawt g
> ¥, FUC e _ .
COMPOUNdS, it 1000 m/g. profrably, frons sbout 200 to sbout 800 mi¥/g, and most preferably,




conpounds. The hal ogen-contai ni ng conpound can be in a liquid phase, or
preferably, a vapor phase. Optionally, the solid oxide conmpound can be
cal cined at about 100C to about 900C before being contacted with the

hal ogen- cont ai ni ng conpound Any nethod of fluoriding the solid oxide
conmpound known in the art can be used 10 in this invention. A conmon nethod
. is to inpregnate the solid oxide conpound wi th an aqueous SO??.I AbePhod
fluoride-containing salt before calcinigg, such as amoni um fl uori 3

[ NHAF] , ammonium bi fluoride [Nfl,~~], hydrofluoric acid [HF], amoni um
si |'i cof | ufsbm@50k6 DO nkff dftdr caleli®at 500PCLONObOr at e [ NHgBF, J, anmoni um

fl uorophosphate [t~ | ~PF6], and m xtures thereo 15 la a second nmet hod, th
f1 uori ne- cont akhe srecHfis e NAuBISP Bheﬁﬂl@s%l%@mlm@ A typicadlyi FH%'und

o mi i m PO R i B ARHT bl R Bl /A RO BR RSBl Bk, SLQ&”%y

an net hodihspeWWerhtet he art, such as, for exanple, vacuum drying, spray
drying, flashin dgyl ng, and the like 20 In a third nmet hod, the
f1 udri ne- cont ath¢ haji nw@mmmmn@gusnbépmeapwom9anb@pr@éuceﬂdvhﬁedh%en

producing sql.id oxide.co und t St t

sol uti ons® s e(a)érm %Fd%%gﬂﬁedr%}‘??e‘%?ﬂ%@ gn?lluﬁocroflﬁ%“ ﬁ? 0n| r(%gf'gcc?}rpound
can be adged ohehhhgeﬂ%ntmmr&nﬂfomagm&fdeabf@dntmgqﬂésdlm dxigduce a solid
oxi de conpound were di scussed previously in this disclosure. 25 1n a fourth

met hod,  t ¢npquad witethe ditaninmiceytaining eemowanddhe belogeneentging soBPAIRY . | n
this technl q{ the fluorine-containing conpound is vaporized into the gas
stream us¥® ¥ f | ui di ze the solid oxide conpound so that it is fluorided

from the gas p’h@gfbdué@ tiRdetite® RitdrunUoatdiing Batid bxias coBpe@id, ai 18ashgne
conpounds descri previously, volatile organic fluorides can be used at

t enper at utifeaivabovrdaiping qompovndpsoeontictad with thesolid @xisie composng by anymeanshi gh

enough t ause ea For .exa erfl r xane benzene,
CrT T Puonatatin bt 8 to pridperes RBFResuaRbia 1ol XK R, uighaRel

- acet onat %eﬁd@d%ﬂfe%ﬁ&o&f&k@ﬁfpoﬁﬂﬂb&f@r@ldﬁﬂﬁg 2R dfion¢hlcinih vmoehe:hny, thel i d
oxi de y 13 Cctober 2004 conpound at about 300C to- about 600C in air

or ni t rog@noummagvammpmsmnnﬂmmmmmmmmmhﬁe&d@aﬁnmoy@d pdngdangs such

or oot ot bt (At S Y ik AR 88 o GBS Bsnt a0
2 to abowhe%g@bgme tRERiGAdontdikiaE isBRd bﬁaedoﬁpo&ﬁm Pedfafablypthetdiubess ded,

titani umcontaining solid oxide conpound_ before calcining or the anmount
added to mmwm@mmmmmd@mmwymﬁmgosm 3to

1 dor i ne Sreeebof Soraehiacgie: R oo weleh o el Ebelfalithe, o

oxi de  congyhdnatidedon c}%uﬁaJ Md%t f&ﬁblymeaﬂiamoﬂtﬁaﬁddﬁpieg@tmmé Geahenned
sol i d oxi de conpoun od of "contacting the solid oxide conpound

wi t39 t he wmtainingsolidaxide nomgom&qgomnm of Re® t9r2 weight Pereeat tippigmdbasebund
known in the art be.used in.t.h ral1y the contacting
S conduc?tétg' #ﬁ?ol?etéwg?}@ﬁ% ! ﬁg%?@?%%iégﬂdum ng cal ci ning. Any
sui tabl e chl orjniieGadthed Bfﬁtﬁd&ﬁﬂg)ﬁlﬁ%lﬂﬁ—cbﬁ&mlﬂgsaﬂfl@ﬁdﬂbmpdlﬁdpmmohﬁd
that can deposit chlorine or brom ne or. both on the solid oxide conpound

can be uswdde @mpmu@mbpmmge@mﬁaﬂnmqngomms@hM9m HEnE®t aj ni ng

conmpound i ncl.ude vol at i ounds
and i nor g%’r??aﬂm(?ﬁf’ma‘én Efgﬁc&# %@ng %g%gﬁpﬁ@‘giﬁ'& cIagrl glé or g‘%m de
compoundssolidibxife coRipRfind By ffé:ﬁﬂh% BShAfythe Silid &hﬂé‘éorﬁf:ouﬁﬂhb@rsolutmn of
tetrachl oride, chloroforn dichloroethaae, hexachl oro-

the tltamum-contammg compound and a suitable solvent such as alcohot or water.

Particularly suitable are one to three carbon atom alcohols because of their volatility and

low surface tension. Titanium alkoxides, Ti(OR), , where R is an alkyl or aryl group

having 1 to about 12 carbons, is particularly suitable as-a titanium source. A suitable

30 amount of the solution is utilized to provide the desired concentration of titanium after
drying. Drying can be effected by any method known in the art. For example, said drying

can be completed by suction filiration followed by evaporation, vacuum drying, spray

p.
—




- 20 benzene, trichloroacetic acid, bronoform dibrononethane,
per br omopnpane, phosgene, and m xtures thereof. Inorganic chloride or
brom de conpounds can be selected fromthe group consisting of gaseous
hydrogen chloride, silicon tetrachloride, tin tetrachloride, titanium
tetrachloride, alumnumtrichloride, boron trichloride, thionyl chloride)
. sul furyl chloride, hydrogen brom de, boron tribromde, silic

tetrabrom de, and m xtures thereof. 25'kd'di tionally, chlori ngﬁgﬁhobﬁ (2)%(1)4ne

"nel udea SURE. Eb AP | s Srcthostis RPEBbat hY Ho S8R A48 ompound i t h

the. chi or kg 695! 24 B SOMAONH 1 4RDRTHNGNE BRI ANIRATR G 0 2ChT cve

hi gher activity 1 sdne’cases. n 1 norgani ¢ chlorine-containl Dg conmpound
“or br om nheremmineorporatpddgngefemertei s 30 used) such as titaniumtetrachl oride,

alum numtrichloride, .or borgn trichloride, i an al so_. be possible.to

achi eve the chi‘b? F@PH@“Eﬁﬂ“Ei;&ﬁ%ﬁ?%@ﬁ%ﬁ?h‘ﬁ%&?@%ﬁ phase

depositio V. - 41S] I . ber 2004
osi ti ognel afe s%ﬁd%dé%oﬂ%oﬁﬂdﬂmﬁé ggﬁeﬂbéé%?%xgﬁ]h%ﬁ) %)?Ulé Pabehts

The anmount of chl orine or brom ne use 0.01 to about 10
ti mes the3B88v.¢b4; 1119,569; Md05c6d, annd 4,486,882, ¢hereatira idisglosutes of whiclere onpound
before calcining or the ampunt added to a precal cined solid oxide conpound,
pr ef er abl herpm incorperatadygsierencss to about 5 tines, most preferably from

0.05 10 1 t i Moy 06l i D BiEn, iy Sk BASOR'RoRily Al OX1 e

conpound before calcining or the anount a to a precalci I d oxide
conmpound. tifaaived-abhtyiniigwniwiund iosiithblecthaipan mtiptegnate tiicestileichxidet donipoend
chl ori ne-%gtgt,ai ni ng_conpound, or, brom ne-cont ai ni ng compound at .a

t endfbr at uVEhtitanwa. 1n 3 capISFIPERRR msthod; 3NtagYIm campepnd syph A% HENYM oy about
200C to 7 q:ﬁgm-gﬂlsﬁi f VA ik -Emgtg tcher

enbodi rren?;ggifﬁs’t 'S Invgﬁ{elﬁ,gﬁ%ﬁgﬂﬁs%%ﬂtg%g cor?lp%%%gqéﬁg}]{? e a%gglg to the
hal i ded, éxdmapie,dsnincorgosated withsnlacill ond dhcatanflianyl sutfate{THDIO,) diseolsed invi t y
of the organonetal. conpound, For exanple, addi tjonal, nmetal , sugch as,
“zinc, sil vﬁm@sgb@@,pamﬂuﬂq&b'@m@a|cpmmmqﬁ%}hww isdgpgrited quio g

m xtures Lhere qngg . C ' 4o ali , .
titani um cont a?%?%g SO ? oXl gm(%?npoung W ?’h a met a| -c%%ﬁ?ﬁrg}ggnpound.
This i s echlexidsdr rontdyd, ot aliki] titarates) I THEORY; | wikere Rnip an atkyl or aryl greuphl or i ded

during cal cining. V\ha,%g used, these tals are added in an anmount of about
0.01 to aBANNE Info|abppp)l % 3 Bpiefednal i ded, titani um containing solid
g

oxi de conpound £ LiRirfR0 O convBhihi HBhEE i18 Valridla and
nost prefer ablg/f érgir%ﬁﬂﬂlgis{agﬁgg%# érral%'l'es (’)%0 r‘rret a+ per gram ggéhalai ded,
titani um eaatilaititdnigmswintainioy copomnd) suchtas tRusiimrtetrhohloridegréganiumitgraadded t o
the halided, .titaniumcontaining soljd oxi deﬁg&r&o&g to increase the

activity gFoﬁ%OTﬂ%lWMﬁ@ﬁ R wherf ﬁéséﬁ _ _ YR cpRiginng | t_°:
COBRC ! NehdulPy BALBAS duto'al 2 bR GOR BicBhiak e ko BxiigBompamAUNd i Lh 2
magnesi um contal ni ng conpaound: e anount of nmagnesium used can be from
about 0.01 to Hhhetitanfumi & adfided after catcimag, aprefanet niwthodfisdo impregnate the

titani umcontaipi ng solid .oxi de. conpound, .preferably fromabout 0.1 to -
about 5 nfolidioxdece m&ﬁ’ﬁﬂ%ahﬂ@% %‘5‘%‘? °étﬁ6m36‘¥‘§nt"8n@q’r‘?ﬁ FFTRUBS per
gram of ~hgalrdad, a?&%@ﬁhg@gﬁﬁgﬂﬁﬂiﬁa&%m%!sﬁ& gorprauAgoRicymgnesi wn i s

added, it" can be er c I ning. One preferred nethod of

addi ng neBi{OR)A, iand the lile) vhete Ris ar gkyloragyl gsouprhavingpbtoaborhl Zacdgahsocar bon
solution with the, haljded; 30, titani umcaontaini sol i d, oxide,conmpound.
Exdipl 65 of UCACEERBEHRBIISKEHLH EOUS HEPS P BodeAR offn Batiderl- g
MBgnes| UMdongli g i€ LT ha@lot&d for bt irfiite and
rmanes: uknlifs SRR U e S 5k
to about 100 hours, preferably from about 1 hour to about 50 hours, and most preferably,
from 3 to 20 hours. Generally, the calcining is conducted at a teruperature in a range of
about 200°C to about 900°C, preferably from about 300°C to about 700°C, and most
30 preferably, from 350°C to 600°C. The calcining can be conducted in any suitable
atmosphere. Generally, the calcining can be completed in an inert atmosphere.
Alternatively, the calcining can be completed in an oxidizing atmosphere, such as, oxygen




- The fluorided, chrom umcontaining solid oxide conpound conprises fluorine,
chromum and a solid oxide conpound. The solid oxide conpounds di scussed
previously can be utilized to produce the fluorided, chrom unm containing
solid oxi de compound The fluorine can be added to the solid oxide conpound
as discussed 5 previously for the halided, titaniumcontaining solid oxide
. conpound The chrom um can be added to the solid oxide conpoumg(ﬁ§ﬁg}§@%§sed_
previously for titanium Exanples of chigam um contai ni ng conmpounds 1 ncl ude,
but are not limted to, chromumtrioxide (Cr03), anmmoni um chromate
((1°1 H4) z Gr Q#) or A4EdREIhE BirEdsphére RCE a @b édrbon mehéEEE.C acetate
(Crz11303), chromc nit rate.g(l\lo'?,) 3), chronmous chloride (G Cl~, bis 10
benzene chroni d(wrpdyqedize halided; diapiteneontaimmasplidoxide sompaind, thesolidher eof .

The anpunt q{ chrom um present .i.s i,n the. ran of about. 0.01 to(fpﬂytAlo@b
by wei ght OXKiesPRipand i disp canthoted ik at ot oo Baloeqpatonfining cqmppind. The
pref er abl Mﬁ@%&aﬁ%&rﬁ%ﬁﬁi%ﬂ%ﬁ@n&&ﬁd%&ﬂﬁn@ﬁbﬁp BSsHGRE ofar e based

on the weight of the chroni umcontaining solid oxide conpound before

cal c¥ ni ng chlogngccontaimingreampatnds, irominesontaining bempoupds,rasidetuoriae-contaiping
P et al POREREe, s IR Rpficine e ghooR A b e A RS PR g t he
base pol yRBpordihdse? OEcRAdy HE 6IPSEASARIRDABA bO EABMEH BLatole] dicghto

nmol ecul arwei ght pol ymer conponent. Again, this can be acconplished before
i nt r oduct 2beutidPYC beferpbeingesritacied with thehalegenwontainingicampoypdl y 20

i zati T i L ts.,in th ity. bl fil d
from the base AuvyReRos oftisesdie fssaiaptide teppRe o e M SHbn bt be
i ncpy por aiethidiveieio | D dmRioR\thAHSd 16 t BhYeghhts fleabis Exﬁ}é%bﬁx'ﬁbiﬁ%ﬂ%fth%ﬁt i on,

or it can also be incorporated after production in the polymnerization zone,
such as, bquasks solptiemadf a fluoride-traainipg isglirbeforealchsing Fsych ag) Amnondmy| ar  wei ght

pol ymer c one get her. Preferably. . i cl.ard ty inpr ment i.s_obt ai ned
Phrough o bBRgcim s et bGuarde PR e Hobde el RS SeBansiiiar | 2 at | on
' can be cagilic6fudtide [(NHYLSIFIRARRontM® MioroBortattNH BF, 5 bdbhodsum f Or  exanpl e,
gas phase, solution or Slurry conditions, to effect polynerization. Any

pol yner i z8uprephosphated NERF {Inandrsixiyres therepf.oduce et hyl ene pol yners can be
utijd zed For 30 exanple irred. reactor. can be utiljzed for,a batch

bt Gbbes. or ¢ hih§ RGBT ipthogh Pisu e eaneBiRS Emam st b SRS BB cact or
Or in a CeRiahiRWeHPothd, suK ad SPAESHOL, HALESFPBIne SHd HAM: RRhYITRE befHreONOMEr S
into polyners using the catalyst systenms of this invention are -12 - 13
Cct ober 2c4jdiningdeminimizh shrimkage ofipéresdyringxiryimga Bsying can e rycopyilishat by at i on,
gas phase_pal i zati,0 sol ut.i on_pol yneri zation, and nulti:reactor

QoI nat | BRELIAkTBS iR s Ehahit o SO GTHEPIe, SRR ARGy EiEs A ch | s
referred §&imsand BR/iKec! € foray or slurry process, wherein the tenperature
is kept below the tenperature at which the polyner swells or goes into

sol2&ion. A | obpe thindonefhod dhe Anoninéantdiging compoursticandedhcgrpomtedrintodhe on
t echni 1] k in t : d_arg.di d, i nst , i
Nor wood. &1 SonetSnen 8 ANting 4014 Pfte Petnging iy AAG8 G oREHTS ot ea by

r ef er encesonitidsHRISTR pllatidn. | AN AVeRPHIR fRiofhechRdiniy dohepdun@ bl BASIRA 2
diluent in a slurry pol ynerization, ~Exanpl es. of such technol ogy can be

found i n 19.the geldefore srying 2 Geliation methdds30 praise a 4ol exide sompomsirweso; and

5,597,892;. the entire di.sgl.osures of which are hereby incorporated by
referencém&?ﬁgxgpgwgpﬂgd“ %é@gﬁﬁﬁ?e in the particle formprocess is within

a r@nge of abomla fodeth théthed ke ﬂB&ﬁF&&ﬁMﬁq_@&ﬁp&&d%ﬁ% add&{duriri@d t hough

hi gher or | ower tenperatures can be used. Two preferred polynerization

met hods feiciping. &n this technigue dbe fluarinesgoptaining eoropeyngyis Naparized info thesgasor of
the type djscl iLN. Norwood. and .t hose ut.i | i.zi Lurakity of stirred
reactors %e?'ﬁ]el}%ﬁ gc' b st‘ﬁg B@F‘ﬁ?’?ﬂ? cogppouglsp that ?tgﬁ ?ugﬂcg?@%?m&h%gaéﬁ n the
reaction siRell n EIRIEAD sBfeGf tiieelitinelddn edvhpouRidl dERRIbEpievicMBROEr S
useful in this invention are unsaturated hydrocarbons having from?2 to

about 20 Yolible erganimfuorgies cambe ysediat tompeptwreabayve thiiedecomposition peints.s

sel,ect ed 2 . Qu i stin f ethyl en p | - but ane,
318 byt - B epBarttes il Boc S el thadtont KO e REpicl ABUL R AEsane,

4- met hy| -gerflestobéiede, tRaoGacetic abidy triffiofssaticanhidhidy) hesfluctoRefydne,

| -nonene, 1-decene, and m xtures thereof._ However,” when a honopol yner is
desired, 8cetonatenan mixtures thegepfican be waporized andbcontaoted) with the selid gxideh e
nmononmer. Additionally, when a copolyner is desired, it is nost preferred to
use et hyl ene and hexane as the nononmers. 25 The pol yner density can be
controlled by varying the conononer to nononer ratio in the polynerization
zone.




The nol ecul ar wei ght of the pol ynmer conposition can be controlled by
various neans known in the art, such as, for exanple, adjusting the
tenperature (higher tenperature giving | ower nol ecul ar weight), introducing
or varying the anobunt of 30 hydrogen to alts the nolecul ar weight, and
varying the catal yst conponents in the catal yst system -13 - 13 Cctober

- 2004 EXAVPLES Pol yneri zati on Procedures Ethyl ene copol yners Ve etd-ER ‘ﬁd
in a continuous particle form process C§rso known as a slurry process?(IS y

contacting a cml st systemw th et(r&([ene and 1- hexene nononers. The
catal yst SPERS 6%@405‘% Grtogbayt AT in #er wFegemn dnergapicAluosissi um

dichlorid éiﬁﬂg q: ¥ buch v .ch Sl bed
subseque’nt(:%:iof/l I n ﬁ‘%@%’lﬁ{gﬁf%@%ﬁ@é e £nué: i%gy%rﬁéqqé%perea ue?ég\?\gﬁle Sel ect ed

such t hat fideeineopol yner was produced as solid particles and was recovered

in that form hyl ene that had been dried_ over, activated, alum na, was used
as the nmonomer. eméﬁ@¥%°mnﬁ%ﬁe§@§#§sﬂwwm%$®ﬂéw®n and

drieq over,al Ulhda MBS i't%eﬁOﬁfSC(f Qgi‘gﬂ{' ﬁéﬂ@éﬁi ﬂumwoﬁ%%égg{ %tﬁ?r e

prepared in cont i nuous par or'm process (al's AOWN urry

process) Ilidah titaiimgontafnitgsolidaixideydimpouhdbefore/dddifingvd the diexmNadded
nmononmers. The nmedium and tenperature were selected such t-hat the copol yner

was pr odud@a Prsalegerd golid pride cempaynd. \Praferablip itds abput 3 toeheuti25 wieight hy| ene

t hat had | i | vA ' L non .

| sobut anelbt?ﬁg?eh%(ggfgtéﬁef g"g’t‘ §\s{€%ag§/awgac@?8na |toﬁflu%glﬁé%8$a?ieoéﬂ§33ﬁ%€n na
was used aise hdlizled,) titufinin-cottdiniggiselid ohtile ddmpoweiddfcieetienif aaht @@puitavi ng a
vol EEE of aag@igal lons (87 liters) was utilized as a reactor. Liquid

i sobtht ane @enreepdcingosalid) compe¥ndccasi onal |y sone hydrogen was added

to regul ate th%[ﬁg]]' e! . I - .0). r eact or

pressure was about %ﬁ%gfiaggo%pgggosoip@ﬂ: %é]%rggté% or tt{é;%g?%{lg?%&%ﬁng 80C.

The r eact compasndahe binihe-cotiitg doafjoladReovwn frethefartlcad be iged . thisat al yst

was added, through_a 0.35 cc circulating ball-check feeder, At steady state
d

- condi t i on§vepHel| Genasaln the contacting is eppducigshinringar|afies cajciping, prsfarably he

et hyl ene {;684 - \Was L / - . . e Was
varied to con F%lf:ﬁ%rg: %@ﬁ%é%ﬂ°ﬁ§é?%%%égﬁéﬁ%%§%§?é%§%5 :
cont®nt r atorapourl thhtcadidepéeyit chierinetor broriik or pethoarthe sélid atiyis toripaiadtanat i ons
in the regctor ranged from 0.001 to about_ 1 weight percent based on the

wei ght of D¢ HEed: suiahle chlsrinepenfainingipmpaunds ind byorainerpontaiping oe@mpeyasm t he

reactor a . - L 0.

chamber . - YRR ioBife 8 8 btesalh i3ic R itaiths BAEPOGRRAEE Efboklhid 8¢

ni trogen atbrktdé céiipdiiids. BPpahicehleride of bromide icambyinids iih e dtledBdonal S0 was
added as indicated in a concentration of about 10 to 100 parts per mllion

by wei ght the8rewp eansisHag RErashen tetraghleride, phlerpforny glighlerpethene; hgxachlases | dup in

th eact . f o f - - ber
030 oo Bl b ki, SRy RB S o ey ol
Bi s( nbut yhwd/miixtpes tledecstn Horgaic cllofidewibromider dofiponhds eahdrtbeledteldfront grct or
as a solution in _isobutane tongi el d _a reactor concentratjon of 0,5 to 1.5

parts per SioUPCPBFisURgt Basrous hadragengtiloride, siligonyietragidoridey i@ tetgachlaridleene, TEA

cocat al ys§: d . - 0tg: t%ghil'wg

vessel analr et EC%EV\% @eﬁéﬂ owe Hm&fgc]?gﬁ@%?gﬁ)g gggﬁg?ﬂgrt&fogyp‘%g%g%’ nut es

bef or e bethigride)thydebgesBronkitle, Hobeh tiibasihide, silivdnaetrdbacinkit, whd Miithes depafer s.
25 Additionally, chlorine and bromine gas can be used. Optionally, a fluorine-containing

compound can also be included when contacting the zirconium-containing solid oxide
compound with the chlorine-containing compoimd or bromine-containing compound to
achieve higher activity in some cases. |
If an inorganic chiorine-containing compound or bromine-containing compound is
30 used, such as titanium tetrachloride, aluminum trichloride, or boron trichloride, it can also
be possible to achieve the chloriding or bromiding after calcining, either by vapor phase
deposition or even by using an anhydrous solvent. '



- Polynerization runs also were nade in a 2.2 liter steel autoclave reactor
equi pped with a marine stirrer running at 400 revolutions per mnyte (rpm.
The reactor was surrounded by a steel jacket containing boiling nmethanol
with a connection to a steel 10 condenser. The boiling point of the

met hanol was controlled by varying nitrogen pressure applied to the

. condenser and jacket, which permitted precise tenperature cofgif,dep28h4 hi n
hal f a degree Celsius, with the help afijgel ectronic control instrunents.

Unl ess otherw se stated, first, a small amount (0.01 to 0.10 grans

nor mal | y) of @%@%ﬁéﬁﬁt@fcﬁoraeoﬁbmnsmgﬁﬂb@rﬁdﬁﬁ abbut0o0IER dboutt10eintksy
m

reactor. Next, 2. Iliters of 15 a toluene solution containing 0.5

per cent bthewsiightiof tife alidéd, titaniyinesontainiog selid exide pompownhbefpresrlciNag 9de wer e
added, followed by 0.6 liter. of .ispbutane liquid. Then. .1.0.m lJ1ilistgr of a
1.0 ol ar thegreupAdsd t ?PWW&H’I?&HH%F ﬁ"‘ﬁ@ﬁ?‘é‘ﬂ&“ﬁ%}y \%éssﬂ%&i%&di,tbfﬁl | owed
by anot hefo&{)ﬁtéﬁfnﬁ, st ! B/ ¥orh 004116 1 GHH& the Wit @F Ehelialitad titanied up

to the specified tenperature, generally 90C, and final I&gt hyl ene_was added

to the r eamitainingsoRdoridazbmpotnkeeforsroatvining or themimant gdd&giogpresalcedr oduce
a reaction m'xt(ijre. The reaction mxture was allowed to stir for usually

about pnesWF SOmRWDAene was consufred, nore ethylene flowed in to
mai ntain the pG@&éh&i)ng&ﬁid%ﬁﬂ%Jﬂpd@&i%%twﬂm%mwnimm of

ethylene into the reactor to maintain the set pressure. After the allotted
tinme, thecenhpoundne bfdminewantaiing patipounddt & kemperaltroin the saugp of sbout 25°C

depressurized and opened tq recover ran L~polymer, powder .. |1 n,ahd
cases, t hio 3heacto eg"@ﬁ)ﬁ rRm WOHBS‘?‘%E?‘B ?Pﬁo‘?? Wpylﬁﬂv ;&ﬁaﬁ@cf&qr% 36&(): Sat i ng
or her ¢dgecof fouling. The pol ynmer powder was then renpved and wei ghed.

Activity was specified as grans of pol ymer produced per gram of Catalyst A
B, or C char gehh quethen embodinsmd of thisdaventibnDin additiosd crmpoand gandeadded 16 zed

was pol ynerization grade et hyl ene. obtained fr: Uni on r bi.d oration
The et hyl W@ﬁé@»%&é‘“ﬁ’&ﬁ?‘aﬁm dHB‘I‘&EWd'Hag}’ %%%ﬁ”ﬂ“qyﬁgﬁ%beads of
- Al coa A20 E’Hq%fglac"%‘gﬂm a %%fﬂgi glaes ' | ire0siver, \

| sobut ane;!’rgqj-1 15 - Octhbg.g{ra 2004 ’lﬁdi I zggm\/\%g@gg}lf/hng’i zati ore1r g?g%eé

obt ai ned fmtimorPh ghtliis tiRehickdl sungsBm, anBorigures tierzefs can be addpdbycpntagiing
further by distillation) and.it then.ywas passed .t.hrou a-col.omn of '/a

i nch® beadélcd’?h 8%@8%%%’]{&%&%@?@ | ?gﬁ%ﬁ’o Cin

ni trogen. h%ﬁﬂ i if5RY oA K ESSorRERIANS €o bé Eilbrided during
Chevr on. Cﬁ(]earé]?%dg]a's. tg\%@ébagl?li I ed ff urther by. ni@?{)gen pur%i!\t?g1 and storage
over 13X paltiniigl AWhai wsed, theset mbtals doeaddeddn av amountof o000 opt 10

13- 110 coRBRERSRpeL S0 9t Rl SRR TSRS S0 B R PRD AR 0
Sili ca 3l it 81718 dbouPP iKY FRr Bfand AAmobPprbfctlly/fibnd 06 @ SuilliioRes of ea of

about 450 square neters per gr 00 grans of the silica alumna were
i npp@gnat esktalptrheramd hatitiéd, titduburs-cohtatningsplidondds cdmpowid. cont ai ni ng 80

e in & vachEmapREL AR e Rt Bl p b ehia Rt OTe .

and activ redia 4 itinidd o ERYofShe& cht@lysicofPositiogluce a
fluori ded@éllﬁﬁ?‘%g-tg um ngftﬁéf%“@gpyhs"?ﬁé“zwo. 8 grar?s ofct.he sairarlg

si | i ca- al bycomaatimgdhd balided; tiapRin-gontainngsalid onidd dcompeund AAthFODEEICHID- e | ve
hours to produce a calcin silica-al umna. Afterwar t '

S 1T o a1 BAANARESompRIAL e SO bR ed Fi Bt for! ufOENT®ow
Wt hsa soligt.d: iggé'lﬁ r : ﬂﬁ]'ﬁﬁj'glm' iatdxidd agnﬁ@hd,qﬁeﬁfab % by
wei g?'ut Ti )ly?ﬂﬁ%cg&meg of gf%%%p%ﬁ—g& pr oduce g first mxture, Th?fi rst
M xt ur e wionsdbaked 1 téebauidhmillimoles psugram, miostprefenehly drom OHde 1gpillagoles o

vacuum oven at 1 Wih a.slight.nitrogen.purge overnpaht. T ,
sol ution BPYKWG&S%XA Ol RO i%é&)qw%%?fﬁmﬁgf “E’_r?ﬁm"}adge%dded
to the fitshy, gl X44Hdbeiore R AHECEI@NIREC ORE phifkired Methbltorwaa ¥éittinds Was

dried under vacuum at 140C overni ght to produce a dried second mi xture. The
dri ed secemcon2t ai mtganemegnesiinn cemphndtin @ Hydsocarbiogsplutionwitlythe halidedy' / o py

wei ght ampnium bi fl uoride. The dried,second, L€ Lped in

dry: Qi r %ﬁ%ﬂ@@?@em& %%Pﬁ%??f’gé'gch% nl.&g}&ggﬁ%’g?drgi ng

silica-al Y fiflinfiiall %6, )4l magnesium, alkyl magnesium halide, magnesium alkoxide or
aryloxides, and the like.




750 grans of silica-alum na described previously were inpregnated with 1500
nm. 30 of an aqueous sol ution containing 38 grans of ammoni um bi fl uoride and
30 granms of chromumtrioxide to equal 2% by wei ght chrom umon the ‘
silica-alumna to produce s mxture. After being dried in a vacuum ova
overni ght at 110C) the m xture was - 16 - 13 Cctober 2004 activated by
_calcination in dry air at 600C for five hours in a fluidi zedlp@g Julr PEpduce
a fluorided, chromiumcontaining silicagal umna. FilmBlow ng FilTms were
made from the pol yner conpositions of this invention and other polyners for

copar i son pur pR Afotidd) ehiifuiodutiniil SUNH S4B LREBERRIRbriskd Morfe, 2 cast

filmline. One blown filmprocessing ITne used a 1.5 inch di aneter
Davi s- St acitemiumyandadmlidexide conmpadindf The salid dxide nogmpotosis didcnssedper at ur e of

nour . ThePBEPPY 68 R Ao RIEds At e OT PR L B et ng a
0. 060 inc&ﬂéﬁnﬂla@helﬁdo?ﬁc%&(%@lt&ﬁle(%oﬁa,%ﬂhe(}% ' &g.é ditfhskett t0 0.5 mil)
eb 1 0 n pr o

t hi ckness we own on a 2.5: Wwup ratio a uction rate of 805
ft/ nd n. Ppesiocnslydohthediatided)titamiwswahtainingsalideoxidergmmpdiund- The clvohdsm c&inol i ng

1 S L b el A S

t over andc&bﬁi»ﬁlg%bnaﬁﬁﬁg@&ﬁpgmmd& ncdudeChdt ak@Rbt M&Ds&oﬁﬁu&@%&i@ Wi dth of

15.7 inches. These partTcular processing 15 conditions were chosen since
t he fil m {(Crpk amnemism chiximate ¢GNH) LrOgpamseniah dichrahate K@EE,) Lloid,ned from

I : ' I il m bl ow. i ti . Th b ,
br 00551 rgTPRHAGEA G e RO EHe (N Ciosd. BEomhgts GHATHEL SR mebis- L1 D
E ) . : i
mgiﬁ\;”gg%{ﬁ%%&@%e Eg@vgm’re *egxgéﬁgg%%ﬁ%ﬁmgl arnetéglrtﬁ die \l};nﬁt@ﬁ%o
m | di e gapowiof divemium frsentishn khetrbhge ofabobi @0h tmatidut 20%: By vadight, up rati o
d 24 inch_finstl|i i ght . bl e, flat SQ.i nches. | cal | t

Ferper at LREETIRAGUAU 9910 B105 STbOLBiEht Fib Riostprefrtbly, GRD S e
" Randcast | ge; Mhdgis RS thahi; ?hﬁg"tﬁéﬁrﬁﬁin -cBntafile- t

5Ig ?ﬁzh ??%L%ﬁkﬂgme%&)ew extaféuqJ er.éll'he e§<’I ru erévvas, @%tcg% w t aog
i nch (127sohdjoxvwlectonygiomnd deforevcalbinmgdi e gap of 0.020 inches (0.5 nm. The 25

extruder and die t ratur.es were i.nfained_at 204C (400F7 and 215C

Cashy o 1 oo pech ftind Hletiadagincamppraie the Wt Eqlaig HAgHPoLmEGEERORIES © 1o

screw sp ' t E?W%F %J’S?H{‘ 19‘%?# ngé{gmge t, 520

g/ hr. The nelt aglgb#'tﬁx)g‘%etcg t he |ec(§V\h/és q eﬁ?he usl ngég(;%%ﬁmgﬁﬂﬁll%h

vel ocity faist mefailveme doaipdnént preduciriRhetdsegivbynercand adseband mbteilocené and at a
streamof the die exit. The

di st f 4 i h .10 d 0 fi

shﬁsggﬁgnﬁ%%ﬁfpggiﬁm&&e%@ﬁ war wai re%lam&ﬁw%a%n%kémdg{sﬁﬁéfagh a
i f i . il i . _ d

pair o %@ﬁﬂﬁ%&ﬁe %&tﬁu&m&&g‘t&%ﬁg@ngﬁazﬁh& %ﬂ&j&rwhﬂ% tl%é;ﬂgcﬁyﬂp spee

was adjusted to maintain a nomn I ckness of 3 m m crons)
for2tal | smendation zone. 17 - 13 COctober 2004 Pol yner Tests Bul k density was

determned in Jbs/ft by weighing a 100.ml aduated cyli.nder in which
pol ymer fl uff ﬂfhdﬁ‘éﬁfﬁ?ﬂr@ﬁ?ﬁ‘a?}lﬁ%‘g‘?“w&% n%i‘ﬁéﬂaéeﬁﬁ‘gl {5‘8#’%‘?% ned in
grans perpdibCiietibh ML %&@ﬁ' pOfiner €64 et ko rat@ R Rscrftiea! ed at
about 15(? per F\our,é%nd conditioned for about 40 hours at room tenperature
i n accor duerdeusly througiTeatalysysiemaRodifichtiafTon iDtaPalso pe incorhoratedafter
production in the polymerization zone, such as, by melt blending the base polymer and
25 the high molecular weight polymer component together. Preferably, the clarity

improvement is obtained through catalyst modification since no blending is required.

Polymerization can be carried out in any manner known in the art, such as, for
example, gas phase, solution or slurry conditions, to effect polymerization. Any
polymerization zone known in the art to produce ethylene polymers can be utilized. For

30 example, a stitred reactor can be utilized for a batch process, or the reaction can be carried
out continuously in a loop reactor or in a continuous stirred reactor. Processes that can
polymerize monomers into polymers using the catalyst systems of this invention are



Melt Flow Index (1v11l) in grams of polynmer per ten mnutes was determ ned

I n accordance wth ASTM D1238, condition 190/2, at 190C with a 2,160 gram
weight. 10 ' High load nelt index (IiLNQ gl110 mn) was determned in
accordance with ASTM D1238, Condition 190/2.16, at 190C with a 21, 600 gram
wei ght. Mol ecul ar wei ghts and nol ecul ar wei ght distributions were obtained

. using a Waters 1 SO CV gel perneation chromatograph (GPC) W {8 .ober 2004
ttichl orobenzene (TCB) as the solvent,-1#@th a flowrate of 1 nL/mnute at a
tenperature of 140C. BHT (2,6-di-tert 15 butyl-4-nethyl phenol) at a

concent r akhéwin & thie £2t, 0dh #R foregRdpRSsiars polynierizetion, gas plase pdlymeénzativnect i on
vol ume of 220 mcroliters was used with a non nal polynmer concentration of

0.3 g/ 1 (&elutigopelymesisation and mubi-seasior cophingtionsthereafipl e in stabilized TCB

was carried out, by . heati at_1.60-1 : ] ' |, gentle
agi tation. The tBi% n%ﬁgwgé?égﬁ‘f; ﬁm%@?rﬁ? rf%ﬁig %@#?&Eﬁeg
col uMms  Wegreh, o2 klulfyairesksy whbréin 26k feinpagitire ilespt pelowethéientpeeatat atdhich

(Phillips Marlex polyethylene BHB 5003) for which the molecul ar, wei ght had
beens det e#hei prdymer-gwalls,gr goewinga salufian. i logpasecienis paskicularypreiesefo dchn

Gardner XL,211 haze rd/ lraze [ L 4 .

det er i ned® Wegg@%?’ggﬁﬁlgqmﬂe %%f}%ﬂ?%%mfgﬁl %H@é]ﬁ%é&r uo\rg?’csjlgd,
titani um sRpkasAITNS. 31248379 ahs Histidsireat ahicH is BirebRincbaotael byreference.

pol yneri zation activity 1n the 2.2 liter autoclave reactor with 1 nL of

TEA, but RFortherwire) ibiseaven niare prefameddel ussisgbutage a2 dibllepiinra shaey BRIYm of
fluorided, titani t ai pi i lj.ca-al um had
sero el t meaRgoh nEsaRg of ph R 15y 58 Setil {inBHl U et IR TR0,

of 204 m llsopmesThen guened 7371280, k@ 5598924 thb antirerdistlusives BF #lich are
silica-alum na produced a high nol ecul ar wei ght polynmer conponent that can
be util i zbdrebpimmosphreted biyaefstenggrer conposition of this invention. -18 -

13 Cctober 2004,.The fluerided, ti.tani um tainin | Lica- ' n was
retested for p%mﬁgmﬁel%ﬁ?%g@ﬁggmﬁ%%s%‘& 1c&:'}1§é,gée}%‘gég' t hat
~a metal | 0ggse YRghRAIS0°H QbbRBSPERS blitut Al 62CY, alttivugH hithePoiotveier

conposition. A much inproved activity of 4680 granms of polyner per gram of
f 1 uor i ded tenperatniesroan bauaedi Fryo preféned nalymenizatipe meathngs fovtbe sHEUPIRESS Thus,

t he_pol yner conposition abtained copybi. natyi. r unt
(abégt 1. freO};‘o etiploying Wﬁ?ﬁﬁ?ﬁﬁ%@gﬁg"}o‘qﬂ% i”gﬁltop%%qadygn@rtﬁ%%npone% from
the Tl uor bgglityloflsBRbATEERM @ttt Bsefikd, paAdie] sionsbiRaidnathiERdod whepeiwthe owver
mol ecul ar “wei ght pol ymer produced fromthe netal |l ocene catalyst. The

f | uor i ded reactiomnonditionsxan; bei different in ke diffgrantize2etorss contri buted a high

| ecul i | nent | to 10 0 '
pol yrer - conposMeBIRe HeERTRE ienfith Serrma Wb dbRs aiife ROEPER.,
3. 67 and ghsmho &aﬂ%ﬁ%t@ﬁ:s.%&?enﬂ?ﬁi@ﬁﬁ)réﬁ&%%eﬁ&lﬁbﬁBMeriiﬁlsJa&iécEﬁ'&m thabl e 1:

Bench Scal e Eval uation of the Fluorided, Titanium Containing Silica-Al um na
(Ca2@l yst gBupwWonkistingloféthylene, prerylineok-bulene,53-methyl-1-butene, 1-pentene, 3-

methyl-1-pentene, 4-methyl-1-pentene, 1-hexene, 3-ethyl-1-hexene, 1-heptene, 1-octene,

1-nonene, 1-decene, and mixtures thereof. However, when a homopolymer is desired, it

-

is most preferred to use ethylene, or propylene, as the monomer. Additionally, when a
copolymer is desired, it is most preferred to use ethylene and hexene as the monomers.

25 The polymer density can be controlled by varying the comonomer to monomer ratio in the
polymerization zone.

The molecular weight of the polymer composition can be controlled by various
means known in the art, such as, for example, adjusting the temperature (higher
temperature giving lower molecular weight), introducing or varying the amount of

30 hydrogen to alter the molecular weight, and varying the catalyst components in the
catalyst system.



Run #Run Condi ti onCat al yst BPol ynmer RunActi vi t yHLhf f Char gedYi el d
(g)tinme(g/g/h)(g/10(~~)100Wth Metall ocene0. 035017865. 246803. 5110W t hout
Met al | ocene0. 54283062. 1530 * Activity - grans of polynmer per grun of
fluorided, titaniumcontaining silicaalum na per hour. EXAMPLE 2 Both
catalysts A and B then were used in the 23 gallon | oop reactor wth bis(n

. butyl cycl opent adi enyl ) zirconiumdichloride to produce |ineaqs;lQulenghd Y
pol yet hyl ene (1 S.DPE). Both catal yst A-3&d B had sinilar acti v:nty. Fn this
back-to-back progression, it 25 is easy to see the effect of the high

mol ecul ar wei ght pol ymer conponent MXAMIYESyY Catal yst B. These results
are shown in Table 2. Notice thai althou the 1~ ML/M ratio did not
change noticeably, there is a HE’&QW?E'P%H’??‘FWFM bul k density of the
pol yner from abmmierdcdgdtyrhirs Wereiepired i 4 BetBuodhatitls Forapprocsss (415 K
density allows for an increase in polyner procucti%n. 51 -19(13 Qct ober
2004 Tabl émowe ks Bshinfpgrooese)i dontdcting o toBErst sysjeDe mithtefhylens Fodd diekeane
e ot RiaRpMest. 1he ChiRP et ativbed s WL Bl IS el RS Ot &1 e
45000018545 45163, 4 16cA20s AORERAGAOLES r T5 6t PirE bR BilTkqiRARY 59465 O
416.510. 917220. 2301853.86b1. 1915: 850. 917920. 2 yst B ( Fl uori ded,

Ti t ani um Qisclosingi TheShédium-aht dempradtuoowersi seledicd guah that bercaBianaswvas

1852. 8443. 2515. 220. 0024..21852. 7640. 0914. .918424. 9] 852. 5643. 2516.,890. 91
7824. 91753¥‘§¥89ff ?4@%%%.@%% ’gﬁé%tf%“%aé%y?f?f’ tﬁ?fﬁg’%c&tdimst C
were usedqofd dchfated aflihihg Evla%; QSR 45986 hRhoRRE ClsbhiRshPRailiad Heat 8ossitki bh

bi s(n-butyl cycl opent adi en zirconiumdichl ori de at 80C with 1-hexéne as
combdhoner finctiorakien gnd deisd oferl alureing Waswsetbas the diltentmBihylenemopolyessewero| yner s

are shown in Tghle 3. .GPC analysjs of the.polyners using a Vi sconeter
detect or BIBHEG AR ?f%ﬁﬂ%?%?ﬁﬁéﬁ%?%&'fﬂﬁﬁ APPETSC X ont ai ned
hi gh ol egoleadtinged SR R FHh CBYIRRDEA 1 -HERERS Hbndm&B erte AstifA %Rl ed t hat

the pol ymer from catalyst C contained about 2.8%of its polymer above a
"ol ecul ar tempegdtureowersrselentedisicinthatihe copalyikewpbptpdpeedns sdlid patitlepaact at al yst

ol yrer cBpSIreA gt BOAESE gt bl B et S il il gt
pol ymer c wn
i ntgs 1 m bg fRingdndnhrMibulde 158 hAd Sedtl REESRHBY HachbniiBA ahd BAEH H¥pVi ousl y.

The film produced using the inventive pol ynmer conposition had inproved nelt
st r engt h. alftimnarwias usedbesxthe flildént.m pr oduced using catal yst A was 0.78 g/ 10

Mvent | ve pol yAdieig b darstit e op irtide avpbieor EontiRy ety o

1.16 9/ 10wk QtiRAH o5 £r3a8br OL #hid isobutane was used as the diluent, and occasionally some
hydrogen was added to regulate the molecular weight of the ethylene copolymer. The

20 reactor pressure was about 4 Mpa (about 580 psi). The reactor temperature was 80°C.

The reactor was operated to have a residence time of 1.25 hours. Catalyst was added
through a 0.35 cc circulating ball-check feeder. At steady state conditions, the isobutane
feed rate was about 46 liters per hour, the ethylene feed rate was about 30 Ibs/hr, and the
1-hexene feed rate was varied to control the density of the ethylene copolymer. Ethylene

25 concentration in the diluent was 8-12 mole'pei'cent _Catalyst concentrations in the reactor
ranged from 0.001 to about 1 weight percent based on the weight of the reactor contents.
Ethylene copolymer was removed from the reactor at the rate of about 25 Ibs per hour and-
recovered in a flash chamber. A Vulcan dryer was used to dry the ethylene copolymer
under nitrogen at about 60-80°C.

30 A cocatalyst, triethylaluminum (TEA), also was added as indicated in a
concentration of about 10 to 100 parts per million by weight based on the weight of the
diluent. To prevent static buildup in the reactor, a small smount (<5 ppm of diluent) of a



The optical properties of the filmalso are shown in Table 3. The high

nol ecul ar 35 pol ynmer produced by Catal yst C contained in the pol yner
conposition resulted in inproved optical properties. The haze of the film
usi ng pol ymer produced from Catal yst - 20 - 13°Cctober 2004 A was 9.92%
15.13% and 12.7% while the haze of the filmusing the inventive pol yner
_conposition fromCatalyst C was 7.83% and 6.6% The gl oss of lg%tct 'ek,%bléi ng -
t he pol ynmer conposition produced from Cd¥al yst C al so was i npfoved over the
filmproduced from pol ynmer produced from Catal yst A Table 3 10

RunCat al ys¢qmmercia] gajistatic agentrald pg § Bis(n-

tadisRed X
"o0asoct. 1eRiTgeetgatorbly ot efibiglyed del o isingio b i, T
denonst r at isobutade forgield\wadadisrapacéntatioh bOOS td €. SRl FeF milnsPbadediopthean be
seem fromthe follow ng-blending study. A netall ocene-based LLDPE,

commer ci al Weightef thesiluent, Jhe OCPRe, wcalalsteng Gatalat AgBageC I8, was
bl d w [ t f th I ' | yet hyl :
a1 20 sl o Wie Bl e HRAE xon Ry Hlovisift T bR oBBE BNE e
used as t hpp hasRedidfprEtei idtrbdited int6 thechctbrniPeoffacted vit the néndmefeNSi ty
of 0.916 g/cc, kg))ol ydi spersity (Mv M) of 2.3, and by GPC determ nation,

cont ai ned al nosPolypepizatjonaunhalee wereamadsl iaad-alitens teghayeaeenter eguifpedn.

D257 was utilized.as the high cul ar. wei ght . pol yire omponent . D257 is a
chr o um bR a RRRSE ribate A 0 FefofliaS b iR AT RGBT Yoot y s
cont ai ni Nosuardun@s h%@ﬂjaékev\&ilﬂmjn@%w%fm&ﬁﬁﬁmmta conbicdifsh 18 alfRdel | ndex
of 0.2 g/10 min and a 25 density of 0.923 g/cc. By GPC analysis, it was

est ilfat ed edndensepsThe beiling peiat abibe metiangbywps canstollad by vanyinigynitre gdrapriessyre,

mol ecul ar wei.ah reater than.one m.,l.lion.. se .t ol yners re _bl,ended
Togetner. dipLte Beithitsbind aie, Puitl S PoR e RuB Pt sautSii S o

pr evi ous| yhalf edpréd CeRivs/With the'lielp M é16dtrohid dontré@sttubBidtest | ncrenent of
D257 added was 20% of the polymer conposition, which equates to about 30

“2.1% by wei ght Unleshethporigmsiated,drstan smdll amounie(Odd to Aek0 gramp noimalbi ofiavi ng a
o ecul o A 95531k 2 bl ol B PRRRL 960 A OB L1
4. 15 4 toluene solution containing 0.5 percent by weight of bis(n-butylcyclopentadienyl)

zirconium dichloride were added, followed by 0.6 liter of isobutane liquid. Then, 1.0

milliliter of a 1.0 molar solution of triethylaluminum in heptane (TEA) was added,

followed by another 0.6 liter of isobutane liquid. Then, the reactor was heated up fo the

specified temperature, generally 90°C, and finally ethylene was added to the reactor to

20 equal a fixed pressure, typically 550 psig to produce a reaction mixture,
The reaction mixture was allowed to stir for usually about one hour. As ethylene

=

@ =

was consumed, more ethylene flowed in to maintain the pressure. The activity was noted
by recording the flow of ethylene into the reactor to maintain the set pressure.
After the allotted time, the ethylene flow was stopped, and the reactor slowly

25 depressurized and opened to recover a granular polymer powder. In all cases, the reactor
was clean with no indication of any wall scale, coating or other forms of fouling. The
polymer powder was then removed and weighed. Activity was specified as grams of
polymer produced per gram of Catalyst A, B, or C charged per hour.

Feedstocks and Diluent

30 The ethylene utilized was polymerization grade ethylene obtained from Union
Carbide Corporation. The ethylene then was purified further through a column of % inch
beads of Alcoa A201 alumina that had been activated at 250°C in nitrogen. The isobutane



- 21 - 13 Cctober 2004 Table 4: D 143 Bl ended wi th D257Pol erHaze /0Q oss
60100% D14316. 837100% D14311. 45080% D143 + 20% D2579. 357 EXAMPLE 5 Anot her
bl endi ng study was conducted in which D257 was bl ended w th anot her

net al | ocene derived base polyner. This base polyrer had a nelt index of
about 1 g/10 10 mn, a density of 0.926 g/cc, and a pol ydi spersity (Mw M)
.of 2.4. Only 3%of D257 was bl ended with 97% of the base pol YRy 150 2bHAt

t he pol yner conposition contained abouti6-3 % of pol yner having a m)FecuI ar
wei ght greater than one mllion. It was then converted into 1 ml film

usi ng t he utilfgedfvrdsmolynmetizatiomgratié obtanhed frontRinllips PetroleainyCo.FBerger, Tiexas; nal |

L e o b S ol g 1
or 39 Dot BERIR Re ee O b ee Pl Eedeai
for the puwpsopalynierizdtiongradetdberined from CheetonChernichdsl It ovab putiified further br eby
and Scope RHERELPUEERARBEIETIE A ARk AET AT ot bR BB D

Thi o base pol yrer had a mel i nder BN eLpRRR R TOe T enei ty of 0. 620

g/ cc, and a pol ydi spersity (Mwv Vh) ofCatalgst Anly 5% of D257 was bl ended with
95% t he base polyner, so that the pol yner c ositign_cqntained a 0.5%
of pol yner haviﬁgs%an%WIW%%éﬁngﬁéﬁéﬁ é3TﬁBI"ﬁ°BW.m”11$ Pﬁ%é’)& hen
30 convert ' 11y of ' +- | ok [ ' i

descri bed ‘S{ging%lus ya.rgnlc:lvge?:/{' P*#%igg?}%'%l{;@q%e:lﬁﬁayl %pix{aaéigg‘g %ﬁﬁaﬁ'g{é%g SJI) glrﬁ

wei giot  pol y.oes/gemdpcsnefate stebibtund S0 guifeimeaters pengrany f08rgrains obfikeistzda-

properties as may be seen fromthe reduyctionp in haze. These data are
sunmar i ze@IPRInAfeRE gpregnatgd Witk TS 9 W“%@l‘ﬁ%ﬁ@gmﬁg%é_r Pol er

abensi - ccHazaRATGRRInifh BifR0AE (O pRREc e TEYLRRAFO A stiricd in 2

vacuum oven overnight at 110°C, pushed through a 35 mesh screen, and activated by

calcination in dry air at 450°C for six hours to produce a fluorided silica-alumina.

15 Catalyst B )

470.83 grams of the same silica-alumina used for Catalyst A were calcined in air
at 300°C for twelve hours to produce a calcined silica-alumina. Afterward, the calcined
silica-alumina was impregnated just beyond the point of incipient wetness with a solution
containing 169 grams of titanium ethoxide (or about 6% by weight Ti) in 500 mis of .

20 heptane to produce a first mixture. The first mixture was shaken thoroughly to ensure
uniform wetness then dried in a vacuum oven at 140°C with a slight nitrogen purge
overnight. Then, a solution of 47 grams of ammonium bifluoride in 500 mls of water was
added to the first mixture to produce a second mixture, The second mixture was dried
under vacuum at 140°C overnight to produce a dried second mixture. The-dried second

25 - mixture contained about 6% by weight titanium and 10% by weight ammonium
bifluoride. The dried second mixture then was calcined in dry air for 6 hours at 450°C to
produce a fluorided, titanium-containing silica-alumina.

Catalyst C

750 grams of silica-alumina described previously were impregnated with 1500 mL.

30 of an aqueous solution containing 38 grams of ammonium bifluoride and 30 grams of
chromium trioxide to equal 2% by weight chromium on the silica-alumina to produce a
mixture. After being dried in a vacuum oven oveznightat‘llO"C, the mixture was




-5 Wiile this invention has been described in detail for the purpose of
illustration, it is not intended to be limted thereby but is intended to
cover all changes and nodifications within the spirit and scope thereof.

23 13 Cctober 2004 CLAIMS 1. A process for producing a polynmer conposition,
sai d process conprising incorporating a narrow nol ecul ar wei ght

. distribution base polymer and a high nol ecul ar wei ght pol ynen;¢Qupepenssto
produce sai d pol ymer conposition; wherelbr sai d base polymer i's an et hyl ene
pol ymer having a MV Vh less than S and a nelt flow index fromO0.2 g/10 mn

to 20 g/ 1@ctivated byrnalciasioniin desaivatGOFPC fu fiseehoxrs e Bnidized bpdis Prodvgschent
has a nol ecul.ar I ght di s&g{'.but'.on uch that at | east a substanti al
portion o up{@edn% praron Engs#rlfﬁf' wei ght of greater than one
mllion, said high nol ecul ar wei ghtyipglBigRingconponent being 10 i ncor porat ed

in an anount to give 0.1 %to 10% by wei ght, based on the total weight of
sai d pol yner cBitmosvdre made dions the golymer cotnpesitiond ofthis inwention) aad oflisr ght

reafer th one.mllion. 2. A process f i ncreasing the clarity. of bl own
21 Tt £ r orrPAYARSF B PP ISR AR R PR g O e bracegig nedrafast’ '
conpri si Ng i, HE! BRE Hidvid fith bloceflitk RRs@se@!1Y31Rich Aiskhetbt DlvigTHamdtar wei ght

pol ymer conponent to produce said pol ynmer conposition; wherein said base

pol yrer | sximmice withl.eb® @24y hhaving\a bagrebtempentuteds 4 907G to 208G da screeBpeetl] ow
i nd f Omnt 0 10 nmin; d ' ' [ |

wei ght  ponhakt R dadaneuipaEos &t par g 1 DRV S Rbfed iR EhAL o
least a sy tm&ét@ﬂ§apﬁr r‘}éBQviBéaEEO‘Sofiﬂlh%é'bﬂﬁ m@wbg@wb.001@%wwht of

greater than one mllion, said high nol ecul’ar wei ght 'pol yner conponent
bei b@ i ncét polk.5el thickmass seoaibipwnong 2:5:1Glawtup raBomhy 2peddjistion iselBUn t he

ol scul ar Nipirg Rros e et W SRR b aneS of s iy ChofRe HB i o e
bul k densh&&u?gﬁ%d\ﬂ%ﬁ\ﬂr@m iR RinpBsSHY laBbratory ithbiefit) 2 dhabeut7s.S0rEr ,
Ising |

sai d process orating with said base polyner a high

ol ecul ar Afier gvlingptherfim passaicheeugh povqedenitake-updowep and miprroB omsaBik i on;
e i S BT SRar 5P P AL ARG ok Lo ©
mol egul ar weiiGiHs WAL ¥hBden GRIZE BREMIn PRperficd B S6iinel arbicpiisemtativh efithoseut i on
such that at |east a substantial portion of its nolecules have a nol ecul ar
wei ght of obiaixet don kagerporenmedcial scale fbm blomigs consliéons. ar wei ght pol ymer
COmpOne Nt Del g, | O b Sroomsstiy I af Bl &lirdhet wifh 45300 HERAL!

24:1 L/D Egan smooth barrel without grooves having a 2-stage screw }vith Dulmage
_ mixing section. The Egan extruder fed a Sano 8-inch diameter die with 60 mil die gap.

20 Thus, a 50 inch bubble was blown with a 2:1 blow-up ratio and 24 inch frosline heigﬁt.

Bubble layflat was 50 inches. Typical melt temperatures ranged from 210°C to 250°C.
The cast films were made on a Randcastle Microtruder CF [Model RC-0625]

which consisted of a table-top 5/8 inch (16 mm) single screw extruder. The extruder was
fitted with a § inch (127 mm) wide slot die with a die gap of 0.020 inches (0.5 mm). The

25 extruder and die temperatures were maintained at 204°C (400°F) and 215°C (420°F),
respectively, resulting in a melt temperature of 196°C (385°F). The screw speed was
adjusted to maintain a constant output rate of about 520 g/hr. The melt as it exited the die
was quenched using a pair of high velocity air-knives, held 1 inch (25 mm) above and
below the melt and at a distance of 4 inches (100 mm) downstream of the die exit. The

30 film, subsequent to crystallization and solidification, was taken up through a pair of
primary and secondary rollers onto a film winder. The take-up speed was adjusted to
maintain a nominal film thickness of 3 mils (75 microns) for all samples.




- 24 13 October 2004 wei ght of said polynmer conposition, of said nolecules

havi ng a nol ecul ar wei ght greater than one mllion; wherein said

i ncorporating of said high nolecul ar wei ght pol ynmer conponent and sai d base

pol ymer occurs in a polymnerization zone by nodifying a polynerization

catal yst system before or after said polynerization catal yst systemis

., added to said polynerization zone. 4. A process according to

preceding claims 1-3, wherein said Mv Mh7of said base polynegggﬁt egggétan

4.0. 5. A process according to claim4, wherein said nelt flow index of

said base polymer 10 is in a range FolymeoTests 10 nin to 10 g/10 nmin. 6. A
a

process accordiﬂ]gk ' | ' “Q@@ﬁ?g I | C

catal yst sel ecte ?rg%‘érin the ‘g‘?‘%‘ﬁ%‘%@g‘ﬁg@ﬁ’ﬂg ?éﬁﬁ%@g@d@%ﬁ%@@%@

Zi egl er cavhitlypolymes fiufl HaidbeeHgltstapadand titani um hal i des, and chrom um
catalyst. 7. A_process according to claimé6, wherein said Mv \h of said

base pol ymer i $olyner deysity,was detormiged in Faps percubie esntimaien (a/ce) onian 7,

wher i n saj t 1l | ndex of id.b r is{4n_a.ran from,0.8
0/ 105 - cateRgsion ptied BEgse, Kookl abAET 387 pet Ty A pfiisRORe AR
base pol yrurstasodin hivird i adchrafge vith ASPIODISoS-cBand AR 91028, 20 10. A
process according to claim9; wherein said base polyner has a density in a

range of @reredwedl.cc to 0.93 g/cc. 11. A process according to any one of
precedi ng cl ai 3 rei i said high.nol I wei.ght L yner .conmponent
bei ng incorpora eelépfagv %ﬁﬁ@ﬁﬁ@? B%I%Gﬁ%‘%g{%}%o‘y%?%mﬁﬂﬁsed_ on
the total asgirg@dtice@ittSARBTM DI YIS cof GifiBR 390/204t190fC sditch ZMbE gHhSeight. havi ng a
mol ecul ar wei ghtggreater than one mllion. 12. A process-according to claim

11, Wher ei n saittighiopd melt tslex SHLIE; gfho min) yesdetemsmipedh mccprlapgesriticed from a

catal yst ¢ leSLd f Zi.eql t al S titanium halides,

Zi rconi umﬁiwgéalgggzé?géhf’gﬁg(?@r %%ﬁﬁﬁg}i@ﬁ(ﬁ%%‘?’ FySts, netal | ocene
catal ysts, and mm&maxeﬁeifgh@ra@afmols&lé&ei@tmm@% dbfagheli Qsififai M 12,
wherein said hi %h nol ecular wei ght pol yner conponent being incorporated is

in an anplMetensd SgiGN gebparmeatio atgaraph KGBE) wath trighlorahenarensTgh} avthe sai d
pol ymer c I LEOn, - 0f sai | ecul.es, having.a I Lgh 25 13
Cct ober 2004 gt %@@rﬂ‘}vﬂ 8 ﬁé%lgﬁfat %&F“PK‘%SI‘B g’g S}gﬁﬁc g%?}m’g*‘f%ﬂa ai m 13,
wherngi n $®u@1—h¢:ﬂﬁh§l@h@ﬁdl} 8 a MdicEiitiatiph o¥ 10g/L S Ased bs 2btabilioeTh #HeTBCB.
substantial apount of polyner of nolecul ar weight | ower than one mllion
provi ded Wiigjeptiemvelamecafi220 mistoditers pas ysedrwidvapomingl prbanes canceniretionnf 5
amount of ove one m L.ion..in | ecul ar. wei.ghs_ .t ontribute the
pr oper amy 5%/ y@?‘%ﬁg '"r'r%er%q?{fﬁqaﬁ %ﬁ&ﬂ? °§@’Fﬁ%§? ?ec%l .loCﬁ VS Earrlel
out by heating at 160-170°C for 20 hours with occasional, gentle agitation. The column
was two Waters HT-6E columns (7.8 x 300mm). The colummns were calibrated with a
20 broad linear polyethylene standard (Phillips Marlex® polyethylene BHB 5003) for which
the molecular weight had been determined.
Haze was determined in accordance with ASTMD-1003. A Gardner XL.211
hazeguard/hazemeter system was utilized.
Gloss was determined in accordance with ASTMD-2457,
25 EXAMPLE 1
The fluorided, titanium-containing silica-alumina (Catalyst B) was tested for
polymerization activity in the 2.2 liter autoclave reactor with 1 mL of TEA, but no metal-

locene. It produced 53 grams of polymer per gram of fluorided, titanium-containing
silica-alumina per hour. The polymer had a zero melt index, a zero HLMTI, and a viscosity

30 average molecular weight of 2.4 million. Therefore, the fluorided, titanium-containing
silica-alumina produced a high molecular weight polymer component that can be utilized
to produce the polymer composition of this invention. ‘




15. A process according to any one of preceding clains 1-3, wherein said

I ncorporating of said high nolecular wei ght polyner conponent with said
pase pol yner occurs in a polynerization zone by nodifying a polynerization
catal yst system before or 10 after said polyneriZation catal yst systemis
added to said polynerization zone to produce said base polynmer and said

. high nol ecul ar wei ght polyner conponent. 16. A process accor diggdik; 8hgd M
15, wherein said nodifying of said pol yd8ri zati on catal yst systemis

achi eved by adding a second transition netal conponent to said

pol ymer i zat i on Thet Sioridedstitanimm-odritaihingisiicaiaduroinadhdnewar retested fat paly

I mul t ly.said.1l5 b I . and ' i .gh I L ght I
conmponent Baaiad aotivil & GadBed Meviotel ot ther hingiplpartg ares ALl
catal yst W@Mﬁﬁb&&% ﬁ&y:ﬂﬁlc%hig%ﬁﬂﬁ A0SR RSOV ddlivity bF 4680 grams

met al | ocene conponent producihg sal d base pol yner "and a second netal | ocene
conponent qfpotjusr pgr gendohiftgdrided) titeniewcontining silivhyaleming peploovetas 20 18. A
process accor di o claiml6, wherein di f.ying sai.d pol yneri zati

Catapyst YL obhth pilyme; sommmosiign SRR R ARG S HEOR i ng
sai d seconghdubf@Bbid LY bélath i ot i

pol yneri zati onﬁ(c%gt al ystﬂ?gg%gﬁéﬂgagﬁ%ﬂ hi gh rrglll cu a?ﬂ\?eﬁbgﬁté'ﬁtg%ﬂng/%er
conponent flubgided fitanims-somtamngisilicy-dlominaandhalifgjorityesfdowesmblicylat weight zat i on
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pol ynmer ¢ ?ﬁﬁ’&ﬁé‘hlﬂ@ﬁﬁéaﬁmab&dgﬁef 6'?2‘9%‘6\9@3{3%9%%% ‘P&%g lbl gwng

bol yrer 4 ?3@?@%@%@?@%@@%&&%. Tl e ™ i
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" hi gh nol ecyl ar. wei ght pol yner punﬁw a ol ymer .are produced
separatel y }22.. A process acco tho rein said base polyner

and18ai d hilgfRuk edul aRunGiogditiopol \f stalysb B Redymerdr cRpn oddedsityyHEMIrbeess
conprising|contactijng ethyl ene, |-He&baged |Yield(g)] time | (g/g’h) | (g/10
bi s(n-but yljcycl opent adi enyl ) zi r conijum @j chliori de, |a (fdinjor|i ded, { min)

chromi um cqnt app! N SWHHCAIINR2)| Q63507 T[T 178 al|UNg3W M|l 3680 | 3.5
ggl:g::rglr Lléa | O[i 69[]& Wfﬁﬁﬁtﬁétﬁggﬂh iﬂldﬁ_ihlig\t:.‘[}UIsIol (0) Sﬁff’ /-\. B 0OcC 5%) L
wei ght pol ﬁ, CHVE s STARE 0&?@%@%%%@%&@%@ ngsileht act i ng 10

- et hyl endlumunyperur. pi s(n- but yl cycl opent adi enyl ) zi r coni um di chl ori de, a
flud®i ded, titaniumcontaining silica-alumna, and triethylaluninumin a
pol ynmeri zati on zone under pol yneri zZEKAMPLE®RIi tions. 24. A pol yner

conposi tion obtainable by the process of any one of preceding.clainms 1-23.
15 25" A pol ymBOULEABIEEA #HI B Y P Herddn e 25 splam 1oem Teartor idyhisca-
di stri butj c%@ﬁ ?ﬁﬁg : ' I | gfgpéﬁgent ;
wherein 32?%1 asge!%% y ?@%ﬁ“?@%ﬁfgﬁ@%ﬁ%ﬂ@ﬁ?@%ﬁﬁ ess than 5
and a el (LEIDBE). i BatbocatalysinAOarid Byhddsimilar dotivt§. §d dis back:tovblaek piogressibm, #hi gh
mol gcul ar . wei ght pa r conpanent has a nplecul ar wei ght 20 di st.r.i bution
sucfP t hat sy rach tad gﬁ%@iﬁfﬁ high BBFCP‘I‘B%WB‘SLF Pl Mwﬁmgﬂ@m ecul ar
vel ght - Of CafaRAat B HI8rR0Rs Helshoilin P2 CRERGERiA aliRhugd I MPMIMPRES | N an
did not change noticeably, there is a substantial rise in the bulk density of the polymer
from about 20 Ibs/ft to about 25 Ibs/ft. This increase in bulk density allows for an

increase in polymer production.




-give 0.1 to 10% by wei ght, based on the total weight of said pol yner
conposition, of said nolecules having a nol ecul ar wei ght greater than one
mllion. 26. A conposition according to claim25, wherein said Mv Mh of
sai d base polyner 25 is less than 4.0. 27. A conposition according to claim
26) wherein said nelt flow index of said base polyner is in a range from
.0.59g/10 min to 10 g/10 mn. ' 28. A conposition according tq ]§%§6@4
wherei n said base polynmer is produced b§?a catal yst selected ron1 e group
consisting _of metallocene catalyst, Ziegler catalysts 30 containing
magnesi umland titani um halides, and cifasiei2um catal yst. 29. A conpositijon
according|to cl ai m 28, mherelnhﬁg;d MV Wn of said base pol yner |slhg§s t han

3.0. 27113 Cct ober 4 30. npom“ﬂ ccording to whelr ei n
said nelt \ ] ai d %‘F.)ol . 16 ge fﬁk&ﬁtg] @hsﬂ m n
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conposi ti @¥0accor di¥fy to cl &4idm 31, widdei n sailé.4Pase pWYh¥F has282density

in a rangglof 0.91B8%/cc to3F693 g/ c64.633. A dGuiositi ohdb&Tor di A8.8t o [cl ai m
32, whereipzosai d higsh nol ecglogr wei glgs.0dol ynerigesinponend.9brd ng 1 20Qr por at ed
Is in an unt tolg ve 0.53igg 5% by epaoght, based on tdej4et al weizght| of
sai d,pol yiET gn[ 10
aredder | NEHERE o, 1oy e Sino- AREIR xS B, WO G, |
sai d hi gh nNmLEBY) 450°@i ght pol ynmer conponent is produced from a cat aI yist
consi stingsgf Ziegigy catal gxus baseds @y titaniswm hal i dggiori r copjom

hal i des, kyI s ghgom um gyigde cat glyyst s, chgof@mecene ealbal ysts,
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~wherein said high nol ecul ar wei ght conponent al so contains a
~ substantial amBuoth cathlysDAyiE catalystnD kecased inthic @Btgallombvoptrbatoraiescribdd i on

provi ded sai d high_rmol ecul ar melght Jpol.ynmer conponent has suf ficient
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GPC analysis of the polymers using a viscometer detector showed that the
polymer produced from Catalyst C contained high molecular weight polymer component.
Careful inspection revealed that the polymer from catalyst C contained about 2.8% of its

25 polymer above a molecular weight of one million, whereas the polymer produced from
catalyst A contained almost none.

The polymer from Catalyst A and the inventive polymer composition produced
using Catalyst C were successfully blown into 1 mil thick film on the second processing -
line described previously. The film produced using the inventive polymer composition

30 had improved melt strength. The melt index of film produced using catalyst A was 0.78
/10 min, 0.90 g/10 min, and 0.94 g/10 min while the film produced using the inventive
polymer composition produced from catatyst C had a melt index of 1.16 g/10 min and
2.03 /10 min,

The optical properties of the film also are shown in Table 3. The hlgh molecular

35 polymer produced by Catalyst C contained in the polymer composition resulted in
improved optical properties. The haze of the film using polymer produced from Catalyst
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high molecular weight polyrner component. It had a melt index 0f 0.2 g/10 min and a
25 density of 0.923 g/cc. By GPC analysis, it was estimated that D257 contained about
10.3% by weight of polymer having a molecular weight greater than one million.

These two polymers were blended together during film blowing on the second
processing line described previously, then blown into 1 mil thick film. The smallest
increment of D257 added was 20% of the polymer composition, which equates to about

30 2.1% by weight of the polymer contained in the polymer composition having a molecular
weight greater than one million. This amount provided a reduction in the already low haze
value. The results of this study are shown in Table 4.
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Table 5: Blended Polymer
Polymer Type Density (g/cc) Haze (%)
Base Polymer 0.926 30.2
Base Polymer + 3% D257 0.926 18.9
20
While this invention has been described in detail for the purpose of illustration, it
is not intended to be limited thereby but is intended to cover all changes and
modifications within the spirit and scope thereof.
EXAMPLE 6
25 Another blending study was conducted in which D257 was blended with yet

another metallocene derived base polymer. This base polymer had a melt index of about
1 g/10 min, a density of 0.920 g/cc, and a polydispersity (Mw/Mn) of 2.4. Only 5% of
D257 was blended with 95% the base polymér, so that the polymer composition contained
about 0.5% of polymer having a' molecular weight greater than one million. If was then
30 converted into 1 mil film using the first blow film processing line described previously.
Even this small quantity of added high molecular weight polymer component yielded a
significant improvement in optical properties as may be seen from the reduction in haze.
These data are summarized in Table 6.
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NA7/ weight of greater than one million, said high molecular welght polymer component being
10 incorporated in an amount to give 0.1% to 10% by weight, based on the total weight of
said polymer composition, of said molecules having a molecular weight greater than one
million. '
2. A process for increasing the clarity of blown film from a narrow molecular weight
distribution base polymer, said process comprising incorporating with said base polymer a
15 high molecular weight polymer component to produce said polymer composition;
wherein said base polymer is an ethylene polymer having a Mw/Mn less than 5 and |
a melt flow index from 0.2 g/10 min to 20 g/10 min; and

wherein said high molecular weight polymer component has a molecular weight

.

distribution such that at least a substantial portion of its molecules have a molecular
20 weight of greater than one million, said high molecular weight polymer component being
incorporated in an amount to give 0.1 to 10% by weight, based on the total weight of said
polymer composition, of said molecules having a molecular weight greater than one '
million.
3. A process for increasing the bulk density of a narrow molecular weight distribution
25  base polymer, said process comprising incorporating with said base polymer a high
molecular weight polymer component to produce said polymer composition;
wherein said base polymer is an ethylene polymer having a Mw/Mn less than 5 and
a melt flow index from 0.2 g/10 min to 20 g/10 min; )
wherein said high molecular weight polymer component has a molecular weight
30  distribution such that at least a substantial portion of its molecules have a molecuiar
weight of greater than one million, said high molecular weight polymer component being
incorporated in an amount to give -0.1 to 10% by weight, based on the total
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4. A process according to any one of preceding claims 1-3, wherein said Mw/Mn of
said base polymer is less than 4.0.
5. A process according to claim 4, wherein said melt flow index of said base polymer
10 isinarange from 0.5 g/10 min to 10 g/10 min.
6. A process according to claim 5, wherein said base polymer is produced by a
catalyst selected from the group consisting of metallocene catalyst, Ziegler catalysts

containing magnesium and titanium halides, and chromium catalyst.

7. A process according to claim 6, wherein said Mw/Mn of said base polymer is less
15 than3.0.

8. A process according to claim 7, wherein said melt flow index of said base polymer
is in a range from 0.8 g/10 min to 5.0 g/10 min. '
9. A pfocess according to claim 8, wherein said base polymer has a density in a range
- 0f 0.910 g/ce to 0.940 g/cc.

20 10. A process according to claim 9, wherein said base polymer has a density in a ran'ge
of 0.915 g/cc to 0.93 g/ce.
11. A ﬁrocess according to any one of preceding claims 1-3, wherein said high
molecular weight polymer component being incorporated is in an amount to give 0.5% to
5% by weight, based on the total weight of said polymer composition, of said molecules

25 having a molecular weight greater than one million.
12. A process according to claim 11, wherein said high molecular weight polymer
component is produced from a catalyst consisting of Ziegler catalysts based on titanium
halides, zircomium halides, zirconium alkyls, chromium oxide catalysts, metallocene
catalysts, and mixtures thereof.

30 13. A process according to claim 12, wherein said high molecular weight polymer
component being incorporated is in an amount to give 1% to 3% by weight, based on the

total weight of said polymer composition, of said molecules having a molecular weight
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14. A process according to claim 13, wherein said high molecular weight polymer
component also contains a substantial amount of polymer of molecular weight lower than
one million provided said high molecular weight polymer component has a sufficient

5 amount of polymer above one million in molecular weight to contribute the proper amount
of high molecular weight polymer component.
15. A process according to any one of preceding claims 1-3, wherein said
incorporating of said high molecular weight polymer component with said base polymer
occurs in a polymerization zone by modifying a polymerization catalyst system before or

10 after said polymerization catalyst system is added to said polymerization zZone to produce
said base polymer and said high molecular weight polymer component.

16. A process according to claim 15, wherein said modifying of said polymerization
catalyst system is achieved by adding a second transition metal component to said
polymerization catalyst system which then is capable of generating simultaneously said

15  base polymer and said high molecular weight polymer component.

17. A process according to claim 15, wherein polymerization catalyst system
comprises two metallocene components with a first metallocene component producing
said base polymer and a second metallocene component producing said high molecular
weight polymer component, _

20 18,  Aprocess according to claim 16, wherein modifying said polymerization catalyst
system occurs while it is in said polymerization zone by adding said second transition
metal component which will react with said polymerization catalyst system to produce
high molecular weight polymer component,

19. A process according to claim 18, wherein said polymerization catalyst system

25  comprises a metallocene and wherein said second transition metal component is a titanium
or chromium component. |
20. A process according to claim 19, wherein said second transition metal component
is a fluorided, titanium-containing silica-alumina or a fluorided, chromium-containing
silica-alumina.

30 21.  Aprocess according to claim 1 or 2, wherein said incorporating of said high
molecular weight polymer component and said base polymer to improve the clarity of

blown film of said base polymer occurs by blending said high molecular weight polymer
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polymer is in a range from 0.8 g/10 min to 5.0 g/10 min.
31. A composition according to claim 30, wherein said base polymer has a density in a
range of 0.910 g/cc to 0.940 g/cc.
5 32. A composition according to claim 31, wherein said base polymer has a density in a
range of 0.915 g/ce to 0.93 g/cc.
33. A composition according to claim 32, wherein said high molecular weight polymer
component being incorporated is in an amount to give 0.5 to 5% by weight, based on the
total weight of said polymer composition, of said molecules having a molecular weight
10  greater than one million.
34. A composition according to claim 33, wherein said high molecular weight polymer
component is produced from a catalyst consisting of Ziegler catalysts based on titanium
halides, zirconium halides, zirconium alkyls, chromium oxide catalysts, chromocene
catalysts, metallocene catalysts, and mixtures thereof
15 35. A composition according to claim 34, wherein said high molecular weight polymer
component being incorporated is in an amount to give 1% to 3% by weight, based on the
- total weight of said polymer composition, of said molecules having a molecular weight
greéter than one million.
36. A process accbrding to claim 34, wherein said high molecular weight polymer
20  component also contains a substantial amount of polymer of molecular weight lower than
one million provided said high molecular weight polymer component has a sufficient
amount of polymer above one million in molecular weight to contribute the. proper amount

of high molecular weight polymer component.




