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conpared t0 a Thepdib)orek Hidhasaal nibiNiies HIMNCQE ’ie mek IGRR EMIR loRslessétt & RLMIMI, hidicates
copol ynmer s péw easne the anaher polydgsr fHowst hder préds@é (The LK ratifac opblghiers biathis invention
t ough, | i neasually aewititimthet rgnge @p @b YoTES0Spreféablyl witldn tha rénige of 8l ©CI120,Snd enostoprefbrasly
chai n br anc witfiSBByangsofd8ta 19@.d as a | i near or -branched 10 carbon chain
connect ed to tThe taugmeésy ordmpdstresisiana® of swbrivmer is shdwo bEEB dad impact@nd Spencer ndpact test
car bon at omgesulisniligher test resylts mean that the golymer hﬁéombﬁdﬂmmatﬁha@km i9auipRinkis Amitedand
of SCBs per incapableof testiog BRowe Ceriain lyalues. Inyentive W@e@&mgé@ thisrricayg usially
this invent "M alf@ﬁama?tqfafﬁ s*hq"r‘*SMfms fop 0-9¢5gmm 'e'!)é pietpraply grpaterihan 450 ggiost
Most prefi®r & F@”Vt ﬁ%dﬁ‘ﬂjﬁ‘ﬁ prapertofige | @"“‘@@W"E?d%wmé"aﬂ é?% floghdaftfmpact test

hin th %’"a%?"ﬁé’ﬁgﬁ B TOH g The
\rMaﬁlgleg %rgmh o ?%‘Fg' 'V“ :ﬁlv %]&%?W (129"'9 o
0.930 g/

0,520 o g Kﬁ & &Sifiw %z%q ik "%?g'e TR

exhi bi t decr ase he po ynerl ZatT on ‘reac g the
pol ymeri zat |Egmp@§ct | on Decr eased polymer swelling is advant ageous because
the pol ynerizattom reactor is |less- susceptible to fouling during the

pol yneri zat i OregiAené-Rexdne SophiphdtsRere prreb g thdouéjbh"rﬁdbgfoﬁpbm& by Bbritdeting the
usual |y h@s cataight with b rfondh ehb!b)lin Rfuid U, lodd Yelackbl) | ey a {lupRUE BY Wirds)(23 gallons),
expressed 2@obuldie @5 GeRiildht, pmi atoElongiy Gk Bdropar to Géghlleafie rdléolaledight oF b prodiain
be i ncreasedhs Wactaiwas epbratsetd hevs a redidbrick dhi yfl 1.25dirsOTheae®t Binpariture vat Vatied1®vsit the
ef fective t engooit8§0ab S8ATG! torbamirelimmiscpar| weigbt, asibé biessyre WasGBOIpsi (9 Mpa)i Atateady state
char act er i srorditiorfs, thadsobutane ri¢sid\rate wap a6 Yimethe pihwbnedess! ratk avab 43.8 kgl B ibs/yr) amsicthe
(HI), whisehhéxenaiteéd ratedvag yarisi do goniral khe dansity eighe preductonelyaner. Relymertwag kdmjovedt fromdthel
by the numbésacianatfhgdae il 6vdeS Wapdight (Mh), is relatively low. A high HI
si gni fi es a_bridadpsifiieEcandyete Hing 19ite fellowing pieeedwi®l a | ow HI i ndicates a 25
narr ow nol e®gt HPpa%éQ)gﬁT”H'P é'fqgﬁﬁ “P'ESYI needgdhig|ryRHES ene il thigk fim |“H‘?Péﬁ??°b?f a frep, ffling
have a HI \/\nd?’thﬁ'st °F'e£ P’@Ppgm "‘\/6\‘ P?'ﬂhh ec é?ﬁ hew WE'Q"

)
to 18, arffl B?' ‘g “h‘?&te 8% P
hi gh | oad wgﬂ" ro %rq 8o 'é""?‘r‘}?f"t s gﬁe‘ °°5'x 7 finswas O l"’|!1L“'|\/P/
[ Ingl ca’?gs how TR ﬁ?gssq? 1' d'ca:gd yner fI ovvs asm(?: pressufe The HLM /M

ratio for copolyrrers of thIS |nvent|on usual ly are within the range of 70
to 150, preferably within the range of 805to 120, and nost preferably




30 within the range of 75 to 100. The toughness, or inpact resistance, of a
pol ynmer is shown' by the dart inpactqpyéj%%ﬁ}(r:er | npact test results. Higher
test results nmean that the polyner : Unfortunately, testing

equi pnent is limted and i ncapabl e of testing above certain val ues.

I nventive CORglYREs (iq FQ\@TI@ICISQ.%B Rihs i at dcfiicdibf ¢ Soiythat ln! diabt8d frorfd AT €
i mpact of Bi@AdoR Mtedr kY 0!095@9?5 Thi® rme@m@%ﬁteﬂ?ﬂ’ﬂeé IheMavbrhgd briety iR'cRdnfa! B&Uindd to
greater thagpdhab adear mgh 35 b {2 iRdn8d) o/ silm it e HaEHine| oiR@ioh diRICRIAGMDYor Fenstdigy
| NVERL Ve iRBIhYTDY &S intiSatdll ARl Mstaicas e HHOwd.0.0YD fkm @ aHilf in kilgRAdes. t st equi prrent
has a maxi Mumersity A¢/MROASTM Bl 1505-68 agy RSIMD 1928NCofditior0 . Detérmined @R alcdniprdséién
hi ghest r eméidétisampib,coligest abdut 15708t miatb, lkfd Sdnditidhed atiivoaeinpeatard fod kiyoie40cholrs.
usual | y gr eatHigh liohdiMett .irdlex) (HLMB@/1D anin)0 ASTND Dn1a38.1Deterimined bt 190 * Gwith ar 21{600 atzlvy,
greater theeight. 4 J. Most preferably, the Spencer inpact properties of the
copol yner s piMsifinded(Miltat10 min)rASTMAD 1238.Delermivadiat 199 ° Gwith g PAek gram whight 1. 2 J. The
hi ghest 70 npa@PemallmeacbmsatamUU)eAﬁiM%@O 40" Spencer inpact testing
equi prent i s Fijnewere madefeom the Bsips ofjthivinventionen high gensieprpgegsingdiness Begding ysed a 3.8
EXAMPLES EEM-2 et liameiss DevigSipadarsaxiryger t’," VB P&l havindaa Sl fempergtyre rat"?@l e
form proce%%o By scon azepﬂﬁ 3 H’é“ &5‘ amoulp 1 kg @eriotioté e 18 @?(;E:Fsoﬁﬂ r‘?(g-'
96f°5§? mr (3P o) 32’3':' ‘{f

I d ful

iquid el &?ﬁ@ - ta?ﬁaé’mf wgfs whg'ara %lp@dlfcﬁtg\
mol ecul ar | 8A8 /"E' ﬂ 'E°8 nﬁ g il passed
r esi dence {ou an ;? resu atten Id o

Cange o rlJ\l ie \égTthll.'S
psi (4 L{ps ,eavsﬁa gaﬁg‘ &mg "1'915%531 ﬁ&ﬂ&gtb iﬁ%’ gﬁ@ftg&;vxq ﬁﬁs i

| /s the g Béhd?ri@z cREBe! AL ndGHne kb Tém g plc em&t”e
feed rate {éﬁ,?era%g@ Aokl Gomn @ {oqgo-tch en5|ty of t he product pol yrrer Pol ymer
was renoved fromthe reactor at the rate of 11.3 kg/hr (25 Ibs/hr). The

tests werepgmpdyct ed according to the follow ng procedures: Dart | npact
(g); ASEM D 1709-75. Energy needed to rupture one mil thick filmupon

| npact of a fThie@exdnpld de@nshiatod the Treiaradiirdtedliree sit polymietidatioh dcbeedingeioghis invéntibh e
dart dr oppiigh poroxity ailitectitapiat (26f cofgb 560ME/G.65 iwaightas)centhiitaiunt sontadings & Ivelght gEececient
of the sangiredun wapadiakied Bhduidizaion Dadre aivet 1662 G for eix ddurs.oThd etatalysti wee dobled B0
percent f aitragerarideaxpdsed tedi Ot valsmeripersent earkaai narinexiderie nitsogsn tior jasotied twy. hopmy ahi350° C,

i nst anc s, folldwed foy | anpitiegen PuD Zndnepdiing fa £3°C i nittepenk This catalyst| was yisest tecpaliimetize

i ndi cat ed. ethylene aEI“G"”S’B& imthe lgop rercir degedbhedt akpnecat (88 G 'Pf)b"w')!?SWeE) ag ghep dilugj o

i s a nodi f¢te¥ane J¥es radded 9y gﬂ%‘?‘" 7§ M°!9d%ﬁ5‘teé‘d°ff ﬁhbrﬁ"‘feﬁe @F%ﬁ’t?érqddﬂdegfr maigiaip a
used for piseethylpnew 2hd 8@9%"? @ﬁ ; "\'qugg:o PO “‘? kS &'?‘T ed

t a5 Vit dri P
L e Bl R};@egg‘%am s smeﬁ@ GRS

i nstances ol & fj A Payind a bulk b8 glec,
% %}fﬁd,g LWIIK:F :Er%zj E:i%”%&fg%’ :'::v:

(g/m): ASJN
conpr essi 1 ﬁ? &

coweli | ge 6 ofo R %rmsﬁ. o &0 o 61 Pé'fasc
( HLM ) (9/ 16thnd B3 bloR-ag M ard 3 35.5 R (84 IRLH) sﬂﬁ.ta hoigit piihed q.s.eryasu
wei ght . Mette filmi é&tedidd i @ihcklle BAGWar rebistihdeland Bt to Iaebﬁremblp mdgratrhel&Qpeﬁey\m&r
2,160 gr anpamadréd)ho brbéks at 700ENEEL7 MBS tmilFAG]| Tdatiasigaricd,)MD ﬂSE\ArDsﬁﬂ@@perﬁed ms
wer e nmade impaotnb beaksasit.Bdoutis. t hi s i nvention on high density processing
lines. @e |line used a 3.8 cm (1.5 inch) dianeter Davis-Standard extruder
with L/D oExamnlez having a barrel tenperature of 210 to 230 C, a screw
speed of 30 rn and an output of 7.7 to 8.1 kg per hour (17 to 18 pounds
per hour) f e F"e&“'s .ahgrecyas (rgpeptad jcepti taatihectiotish heyori ves pdded disectly ©. 18y Baeton
(35 ml) g'aisead of firgteprase! Beyratalyst Comseguently, giittiymorehrxers. wae tleagired GBBenpialivigne( 1
to 0.5 M 1T 19PLieeduce,a sliohtly pigher Sansity &opflvmpfowséggfﬁat Pipergopditiony, werg AinpilRG 19
rate of 1 a@ﬂ’?rﬁ PP"’(:QS" fPPFﬁcﬂ)‘ t'"?ﬂ?yb ‘E"?ﬂ fd P £880 949, They '?aci?li ‘”F’ﬁﬁ’ﬁ@tb’
After cool T9g full éﬂ'"

’5 d | d | {;\:515 y #Baz g th t
fl attened °r8f° ﬁusoo ;T? ) ? % (1 %‘e S % ﬁ
.(8.88I gcg%n 5‘% a ﬁ”gﬁl ear E enc:erWas

ngg gan rmot arre VES,
containing a stage screw vmth Dul mage m xi ng sectlon Thus a 127 cm
(50 inch) bubble was blown with a 4:1 blowup ratio and 142 cm (56 inch)
frostline height. Bubble layflat was 127 cm (50 inches). Typical nelt
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3

tenperatures ranged from 210 to 250 [err]. Exanple 1 25 This exanple
denonstrates the’ preferred procedurelflg)hag{)%é{rgrr zation according to this

i nvention. A high porosity silica-ti cc/g, 500 [err]/g, 5 weight
percent titanium containing 1 weight percent chrom um was activated by
f1luidi zatiortx;@,éj:;y air at 650[err] for six hours. The catal yst was cool ed
I n nitrogen posed to 10 vol une percent carbon nonoxide in nitrogen
for another twa o bhamp the3fams GilicadflankeOdnk QiR URY cathlyBt Wds AUBETin RV expBimenBtut 1Y
to 28 _C in mab heigeducedWainScabah odtiide.GbasedGentl, ncldMbigMexeng watishiiled iEthé Rkdctor to
1- hexéne kN piddees! thefibsiteticdohsity, i@ Cmess ichaigstadvpotpmdizeddidkenb lidss offiGanby (Take | Simimatas
as the dil uenaideral ednfipatativeaunsaNotiael theifoit Dgivani coinparison/(3@ ETEOR oy X308 e BA4 anfl 309) ¢hat the
di | uent. Hewsoeiomans added lesshereme atdprodunediewes densibt dopdhemee. wei ght rati o of

0. 146, and hydrogen was added to maintain 0.5 nole percent of the diluent.
The catal yst was precontacted with trietHhigbleboron (TEB) for about ten

m nutes b¥®fore being fed into the 35 reactor. TEB was added to nmaintain

about 4.5 ppmof the d Inu.ent Dur| ng mly’r@bézatf,dgn,lt;bre Nesgt of cont ai ned
approxi mately 60 percept au“uo by—viotune UDI7 - a pol yner
of 0.922 g/cc density P‘Bdu@ed hav P :g k ®nki 849 36 g/cc, and
a productivity of 2440 'ﬂm .per| 9 al f . I B ari ad a nelt

i ndex of 8.16 g/ 10 nin 2°wt;;{?‘b‘h Fda ; 1&1 ex, A éq in. Thus,
the shear ratio (HLM/M 5 b4 T Lol Mg " aigs| b gam nto 0.0127
mm (0.5 ml) filmon tph ?‘g (t . gére '218t’ N] o he rate of
198 mimn (65 f1/m n)| v oot bromi“%g E’%rc ?ﬁﬂ ) Efsr é%,( 4 inch)

frostline,hei ght. Bl ow | DEnsiRARycBE COT | b8 doqyéteogzgs lbyes 1 r@mgr m was
tes\L,Ed f or punCt ur e antg—tear—rest-st+enece—afre—fotnt—to-be—extrere Yy tOUgh.

The properties were: Dart drop, no breaks at 700 g for 0.0127 mm (0.5 ml)
film Tear resi stance, MD 110 g, TD 610 g; Spencer inpact, no breaks at 1.6

Joul es. 2 The procedure above was repeated except that t he

triethyl dsoro was a c the.r gact o stead f f|

L e

gggéfg%ft h% ers th% dwg%? W 8 uﬁ& a%& 9 %%& e the reactor
Grder it' was To rn f to the diluent

hydrogen 1. Qeﬂng%ouﬁtr& Shdidh caﬂ dﬂ’@bl sOmEHRIEY fréth eVﬁetr ﬁ:@ d%rgtot ore

react or VWS paddraibitt S0Yvollitie Hefcbhit! whitnot 5‘ sﬁl td b6 bﬁﬁﬁ rlﬁeoﬁjo n ssnlﬁ@ﬁkptahﬁion is that
pol ymer  bul kinekeié bdnatinEowsr df 18 dliént i€AdE chaidedby TZBJIY $86ms rhbr likshARdt S BB Interacts with
produced hachigipaufar & to0éffett. tRE) pGYmd) BaIng prideted. Tub@NI beldgivas! dne iekdite 6 thig O
g/ 10 mi n, scnhebiyanotick Mat Mik deniBl0 anciiier :idicaiow by sWeling)@sn bé ticleasdd, Wi is acthorhicdlB
cm (2 i nch) dbsiraisle, iwith the @seDAFEBM (1.0 ml) film55 which was extrenely

t ough: Dart drop, no breaks at 700 g; Tear resistance, MD 149 g, TD 610 g;
Spencer inpact, no breaks at 1.6 Joul es. TABLEHP 0 361 363 Bl Exanple 3 In
this exanple the sane silica-titania and chrom um catal yst was used in
sei.'\;giral experiments but[it ggs not reduced wrﬂ:r caﬂjon Jganoxi de.
Comeequengl y, much rmreEh-eeten-e—waa egqutqe——the—Heactor—t65 produce
the desired density, i.¢ %‘%’ @a‘Pé'IQ}sts cop®&ner i zeda‘?'?exene | ess
efficiently. Table | sugmar er al cjrrpa' i ve jrun®notilce that for a
gi ven conparison (301 v 93 vs 304 any, 305) {thaf_the ijnvention runs

required | ess hexene ang pr%% 99 r dgnsi 0copcly ‘r'g Tahle | 10 Run:
301 302 303 SOf %( e 3 677

549 549 CO Reducti on] Catalyst Siicaiana (ST, 1% Or; AEAS-C, §BE50-C. Y S 15
Reactor Tenp. (err): 82 82 85 86 . 82 Co/ C2 (wt):

0.194 0. 164 The QsiffbréRce in Gre&ét& fulln&sogg Mum@%lﬂsl@ cSﬂch)tratlon and tﬂlkjd%nsuty QetQ&n Runs
0.23 0. 121 andQoBfdiElidMhat i@/ libkt & ibkimized by Brecontalling the catalyst MHBTEB. 1 1. .3

Exampie §

This example demonsirates the use of other comonomers {o produce film. The procedure of Example 1
was repeated with the same catalyst, except that the comonomer was changed to 1-butene, 4-methyl-1-
pentene (4MP1), or 1-hexene. Other conditions varied slightly and are detailed in the table below. After the
copolymers were produced, they were blown into 0.025 mm (1.0 mil) thick film on the same 5.08 cm (2
inch) line described in the above examples. Film properties are shown in Table i

56



HLM /M :

Density (g/cc):
Thi s exanpl e’ deno
curtails the tend
Is a particularly

such as those of thi S i nventi on,

. nstrates that addFRgP Q%@?WI

123 .
0.926

131
‘0. 928

114
929

97 91 20

926  0.918 ‘Exanple 4 25
boron (TEB) to the reactor
ency of polyner resins to swell in the diluent. Swelling
t roubl esonme probl em {E fjeki ng | ow density copol yners
-and it 1s usually necessary to reduce the

reactor tenperatu f ound t hat
adding,;a few ppmpf“fEB to the diluent| red®®es §he Séount of5%wel | i ng

consi dersabl y, songtbméemét om 80 vol une| parerénb 0! 1-BifterdO t sMAqel nor e
preferable 50 vol ucemramesEitylendfut)l € nof wi sfii4sgl t o beidgound bonszhbory one .
possi bl e expl anat| epdrégen (rhadte):si nce t he| sol vat ong power oof the diol yent is
not changed by THEBRedctor TeapsCrore |ike]y th®STEB i ntédsarcts wiasl [ his
particul ar cat al ygProthetivtyfigg)t t he pol yper bdeoagl pr odé¥8dl Tabh#&ol] bel ow

gi ves ome exanpl e| ¥bittnibdg/tdymioky. Notice thdk2bul k dé#§ity, aribher

i ndi cati on of swe] High Qadd@hlf@@@/ﬂ%m@&spd, wiiléhf i s edéﬁo cal I'g8desi r abl e,
with the use of TEBIMWABLE || Run:. 97 87 402 40
React or Tenp. (err] Density gicelg7 7 - 86.0.’9299 5| ty° / c): 08z 0. 925
0.925 TEB (ppn): ({ Dartimpact (g): Q >709 o] i ds; >700 68
55 Bul k™Density (g)‘ré‘aﬁ)a'esistance 0. 30 0. 34 5 Cat al yst' Sili ca-t i tania
(5% Ti), 1% C; A o ferT ' P r

full ness", i.e. vp Ig'()"tﬁ concentr heen Runs
401 and 402 i ndi cagg ng gg—_@ ef f ect cont a<(;t,|6ng t he
catal yst, with TEB es—the—usel of ot her

corQuoners to pro

t he sane cat al
4- et hyl - Eﬂ;ﬂﬂéﬁ

duce film The procedure of Exarrpl e 1 55 was repeated with
except that the conmononer was changed to 1-butene,

ene (4MP1), or 1- hexene O her conditions varied slightly
and are detail ed |nthetable beI ter the cooyrre wer e oucr??l
they weese Smﬁe ‘gﬁ °f g?ﬁ R “P. f%%?web o230 ;2
i nch) | neﬁg %eeaf PR ‘aaso'e@ “ e e o T
Table 111 m Lq%c &e nslty o he po ymer produce am these
501 copol werg blown i il) fi same 2-inch line as in the above examples.
1- Hexene :svse(.:l Jm lis d m Table tEat é%pact an%énra hy a9 te?r V\fr)lstance are improvecbat {%8
0.108 =0 8 Hydrogen (rmol 99 : 0
0 Reactor Tenp.(err): SPABLE IV 84.4 88. 3
Productivity (9/9): 4000 3333 1700 10
Melt Index (g/10 mn) O—12- i .16 Hi gh Load
Mel't Index (g/10 min)j Rupy g 157 |8 13 <9°?—|L|v|/|v|
97 98 Readlor TRRPEIC):Y (Qg/ CC) ] 905 883 0. 925
0.922 0. 927 Dalf tComamaret/etiiyipne (wt): 0.103 01320 270 -
>700 15 T¢endRg dg/cskance ND (g/ )H9s2 g/ mi || )0.925 2992
( 7&6 1732 (44) :Smlr(d@m!/ﬂT‘Dan g/ mm ( ?raﬁgl ) : g;g JL9291 (490)
nge; | f . B »
(440) >i5284 (6(?03 M%ﬂ?ﬂﬁ@# dexfaA@tmin)J o b 1.6

Film Thickness (mm) (mil): (1) (1)

Dart Impact (g): 330 >700

Spencer Impact (J): 1.5 >1.6

45 Tear Resistance
MD (g/mm) (g/mil): 1496 (38) 3425 (87)
TD (g/mm) {(g/mil): . 24685 (627) | 25984 (660)
50
Example 7

This example demonstrates the superior flow and processing which the copolymer resins of this
invention provide compared to conventional linear low density polymers. Two films were blown on the same
2-inch line as above at 1 mil thickness, one using a copolymer of this invention made from 4-methyl-1-
pentene, at a reactor temperature of 86. 7°C, a 4MP1/ethylene weight ratio of 0.134, and a resultant density
of 0.925 g/cc; the other was a resin commercially available from Union Carbide sold under the name UCC-
7066® and made with 1-hexene. Conventional LLDPE resins such as UCC-7066@ typically have a narrow

55
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20 Exanple 6 This exanpl e denonstrates the irrportance of keeping the
density |l ow, preferably bel ow 0.930 CC. The procedure of Exanple 1 was
repeated using the sanme catal yst, %% 3§3 Entene as conononer, and the
anount of conononer was varied to change the denS| ty of the copolyrrer

produced. Agajn, twg £ (AP EHBTRES ol S b Gratd T the Theitanf bbd? 30
t he sane 2- I‘?éii &‘ ( 9)0 E‘i’; Eﬁa %ﬂf\pm @%ﬁ.gﬁ.bﬁmﬁﬁﬁhﬁf
V. Notice t (HLnﬁm hlcﬁ érﬁﬁ&fsﬁcg @uﬁnﬁ%e Ifkﬁvﬂg% ARC BnardcRridiBP4re IR

at tRe; 30 ‘Wgﬁer%‘?&btréfes th EV'tI\é aditnum blowmggﬁeed is shown by extruder rpnP&hd line speed

602 React or 1 848R rninChé ):opolymer resin was%trudled at the hig HHG‘Q&’E&B hRtoRdsk 6MRLIt(Hakwire
0. 103 ad Q&Ble%ﬁ&htw (g/cc): 0.925 Melt | ndex
(g/10 mn): .18 0.16 H gh Load I\/EI t I ndex (g/10 mn): 13.0
13.9 40 HLM / M : TABLE V _ 72 87 Film
Thi ckness (mm) (m1l): (1) (1) Dart Inpact (9): 330

>700 Spenwer | npact (J) T.5 - 1.6 49
Tear Resistance MD (g/ an—lg#—m—J—)ﬁﬁ% 38 ro2 34251 (87) TD
(g/mm (g/ml): TypR4685 (627) 2598 (B'BQ!'}iOf’so HCEMEa® ¥ Thi s

exanpl e denonstrates th p,%%g{,,;,tpr flow and rocessi ng whi ch the copol yner
resins of this inventi ogr—provirae—conpared—to—comrenttomar—++mear | ow
density p8lyners. Two fF ﬁ?FE""W@‘re bl own on t e’%a a 239 nch | {ne as above
at 1 m!| thickness, one %‘ Rl g yer of 2?1;76‘4%? eng:fg) Irafle from

4- et hyl - 1- pent ene, at] 7 C’ 7)4|\Af>1 / et hyl ene
wei ght ratio of 0.134, y of 0. obs5 g/ cc; the other was
a resin cgmercially av@a .om oni on Id€ soljd Lpder t he nane UCC
70660 and made with 1- erﬁWpS’ ! i Lg resijnsg% ch a$

nti onal
UCC- 7066[ err] typically 85” \fﬁ- A HP 0 361 363 Bl nol gcul ar wei ght
(My) distribution and & MP'Q‘F\"aﬁE'I“ifa"Fehdex t o_clonpensat el for _the fesul tant
poor flow characteristilcen hilbxq@iimimst , the b this]invention
have a brgad Mwv distri umgmnoaamua.d&u(g/homap rseatl 0 (HLMg M) wphich inpart
good flow characteri sticshedigHimpmi:he blowing ed film| Craractefistics are
shown by hi gher bl ow n Fpeed i's
shown by extruder rpm a ynmer resin

was extrudedyal yl, t%ﬁ} ﬁ&?ﬁ%@t I;::P{r)% 1:8:‘8&%!1 BlrboidGhrBkes pgégssﬁg %Rérac%iustﬁ? bdsptd fihg'6E

and bubbl® i,Qs
ype: I nvention UCC- 7066[ err ]

701

Processi bi | igamples Screw rpm 75

30 Rate kg/ h_—(‘l"b/ hr): 19. 37 (42.7) 8.62 (19) Speed nimn,

(ft/mn:) This emple (dérhdnsirates thd blowing 3 topbly@Ereresinsemadétaccording to this invention on a

Dart | npatt commercial scale film line at FgHP rates. Two inventivbLi@sifBN&ACA6 chriiértial doddals, sold by

>1.6 Phillip§ a8 Marlel I TRe180 & andBycDowCds 2045@, were blown into 1 mil film on a Sano 20.3 cm (8-inch)
diameter line with 35 mil die gap. The connected extruder was a 8.9 cm (3.5 inch) diameter 24:1 L/D Egan
smooth barrel without grooves, containing a 2-stage screw with Dulmage mixing section. A 127 ¢m (50 inch)

o, bubble was blown with 4:1 blow-up ratio and 56 inch frostline. Data is shown in Table V1.
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Mel t

Index (
Load Melt In
27 Typi cal

resins of th

g/ 10 mn):
dex {g/'10 mi n)

0,
6.

Mv/ Mh:

is invention exhibit

09
2

23.9
1 (FP13361 363 B1

0.9 25
Shear

(HLM/M):
4-8 30 Thus,

Hi gh

t he copol yne

[ rrpr oved processing characteristics

69
r

despite having a |lower nelt index. gR Thi s exanpl e denonstrates the
bl owi ng of copol yner resins nade according to this invention on a
ComT'erC|a| QQID 'Fllmllnn at blr hefr—rates :l'un|n\luprt‘:j\11_qlrncrmnsaﬁd 340
commer ¢i al Coﬂmrols sol d by Phllllpémhs NhrlészR-lBOLémkj dnd b84Dow |as
2045[ errg, hgmblomn into 1 m | Ifienfdh d Saoénmiel- B Cii-{3Be | N(Chowbaeetier
line wwth 3 it : Ofﬂb‘llo\)lllbl)
di ameter 24: 1D_‘E‘F'B(ﬂ 'n snoot h barlr 9245 t hgu?'9 roovesogﬁont ai ni a 2-stjage
screw with Quif niex @b 65 127 dn4%B0 i nch®40 bubll E™hs bl dwn
with 4:1 bl qwPragessimf i 0 and 56 indh frostlijne. Data |s shown ijn Table VI}. 45
50 55 0 EP U Fow Bl TABLE VI gm 8UT

802 04 5 es'

Lnvention E?g 6 es?alrep(sb)ar)( 13 482&006? 42(13&00& E(Sé 700
0.924 m/hr(lbsfn/hr)o 937 | 097 541 { H%ﬂ@dﬂ? H@@'@Xz)( 9/ 10
mn): 6.2 d(m/mm) (@min):2°_ | 17.4 57) [ @&8%n) NJ |185.9 (95)
Extruder®r IOm Melt Temperature (*C): _ 232 | 232 218 45
Ext ruder Prdgssure: éiJoll st 82 (7000) +7600) 440. 3 (6100)
461.6 (6700) Usage (anps): 110 q
115 Rate kg/{cpddaipdctfgp/ i n/ hr): 05197 (5. 4?&0 1. 54| 8. 64) 18337 (7. 48)
1.62 (9..12) |18pencer impae (Bpepdmiim i ¥83 (¢1a)/ fi ¥§3:01.6)17| 434 B | 2H3 ©.49)90)
24.'».4,”(863 £3; Roskeiande VET T TeNparature (qrr) 232 241

232 | | , 514 510
61 MB @@npiig/mily:  Spencer |1 #7B&00) (J/Tﬂﬁ?ﬂ@@/n 1890 (48) >63 14488 §§8) |>63
(>1.6) 1.[3P nmdg/mid: 193 (0.[42P7401E0Y) |RRIZPAET c b 2094 (RIPm] 1%9%1—_?5)):
2756 (7@ %%.G%m((é:&ﬁéh frostiiae3 90 (48) 14488 (368) TD (g/nmm) (g/mil):
23740 (603)

i nch) frostllne t ca fron1 he ove that the co

resins of thi"& tpﬁ :§ ata ) g?mgc E)OF ﬁh ?’:%%B ﬁ'g’y'ﬁ% I';:%Z
conpar abl e e °§ y

(i.e. |one . h@ m}i lstan lse ac?wﬁ' nce&slta}S Xalso % Sibwl I('I:F
tear resist qslen &bs@[éﬁﬁ .#opgrb %Egﬁisg%f wt 5 RS
Wi l e thi Saé |Wt§&‘{hb|g£9 Cover il géJ‘a atléng Lyitdi ﬁ"ne ﬁtQQ@&o&I thereof.
illustration, It Is 'not e construed as limted thereby but I's 1 ntended

to cover abiainqgwanges and rmdlflcatlons wWithin the spirit and scope thereof.
G ai ms & acind ©F thelalicivilg ComragingSwsxGAT, B O, &1 08, FRAdB, dREIT, (kN s DE, FR

B, R

IT, LU N, SE 1. A slurry pol ynerlzatlon process conpri sing

cont acti ng1i A aluing Ppolyinaizativbn NERocessd edmdisihg/ FBMtactiif in0B réaxtidh £dnd Nihdsrapolynerization
t enper at ur e iconditioss, atcertgrepetdturé indira r8ige obirddB8823p @8.31G; a) a di l uent sel ected

froeth
hydr oca

*

50

ons,

b) sethylene monomer;

b) et hyl ene nononer;

gr oup acodiied tspiagjedoffonpthe gfolp nensising oFf ppatiinel ¢yclaparafipns,canantatic hydrocarbons,
antominiues thereof: t her eof ;

¢) at least one comonomer selected from the group consisting of 1-butene, 1-pentene, 1-hexene, 1-
octene, 4-methyl-1-pentene, and mixtures thereof, present in an amount in the range of from 5 to 20
weight percent, based on the amount of ethylene; and
d) a trialkyl boron compound, present in an amount in the range of from 0.5 to 4 ppm, based on the

mass of the diluent;

e) a catalyst comprising chromium supported on a silica-titania support, wherein said support
comprises from 2 to 10 weight percent titanium, based on the weight of the support, and wherein
said catalyst has been activated in an oxygen-containing ambient and subsequently reduced in the
presence of carbon monoxide in an inert ambient;

and recovering a polymer.

A process according to claim 1 wherein said temperature in the reaction zone is in the range of from 82

to 85°C.

A process according to claim 1 whersin said trialkyl boron compound is triethyl borane and is present
in the reaction zone in the range of from 1 to 2 ppm, based on the mass of the diluent.

10



c) at Ieast one conononer selected fromthe group consisting of I -butene,

1 -pentene, 1 -hexene, 1- octene, 4- rreth |.-1-pentene, and m

present in an anmount in the rangeﬁﬁ PELAFEBL o 20 45 vﬂ'ﬂﬂme“ﬂgﬂm”“l
based on the anobunt of ethylene; and d) a trial kyl boron conpburd, tpr #seht * -
in an anount in the range of fromO.5 $@,4\,ppm based on the nass of the
diluent; e) a catalyst conprising chrom um supported on a silica-titania
support, ef-eH—seat-g—support—egrprses—frem2—to—ib—weight—pereent
titanium BdY8d on the weight of] theB®%uppbrt. 8%#nd vher %8 50 80454 g
cat al ygt hzfisnebiaen activated in gn m@ﬂ- uonﬁ\ﬂhﬂbhnﬂ alﬂahm A SOW-20450
subsequent [Fy—TEd T the pPregeq CHT T—TTOTTq T—an rt
anbi ent ; ap zg?%y &x? 1tbol. I 6&? %ggs acd %gﬁ ng to j%
wherei n sai ! reactlon one IS i e range )from 82 to

85 C. 55 3 Bﬁocpassb\gess according Jto claim & whereinfsaid trialkyl boron
conmpourtd i $ gl AL borane and [l g5 presenf ghn the rlegction zong in the

range of f QEmrJdeF Prosuld sed Omt&bboﬁHS%zéDé 6dof |diodqévoo) |-0461 8 1@5’0)0 361
363 Bl *C | HewerUsageJan |— VI Ryngo 110 95

802 Ra®0g/icm/r (bsinmr):: 804 H 0.97 (5.4R€S| H.54 (8.64) 1.37 (7.68) 1_ 62 (9.12)

I nvention | Linelspseariinina) (miny: TR- 130{e@n)] | 2006045 2raBd) Depsisiofed)g/ CA ):
0.924 ® Mélt. T8@gerature (*C): 0. 937 | 232 O} 220 Hi gh 5L23ad Mel t | Izndex (g/ 10
mn): 6.2 T4, 7 Z51 . 1 (M) Hrocessing|70

Extzuder r rg:Opemes 39— 'SEL ) A'-lg 45

Ext ruder Py d&sgimpaci{@ar) (psi): [492 (7000? 5§10 523. 6 [(&1600) hoB33 (6100@)
461. 6 £6700)SPEwRKimbegt blemy(@mps) :| >6316) | >6p(>16) | 1340340 | 193 (049 of

115 Rate kg/ﬁgﬂd@g,stg,\cgsll n/ hr) 0.97 (5 47) 1.154 (8. 64) 1.37 (7.68)
1. 62 (9 12 LI Ic D)}JC%:iI) \ T]r II} \leglll I[} 5(/' ;:_ 1890?L4L %88(368’)24- 4

80 28 Melt Te r 241
b32 o, e N Bt A e g
61 25 * 63.9.68 (B0nch) frostBpencer | rrpact (J/ mw) (J/ ml) >63 (>1.6) >63
(>1.6) I 340 33) T9. 3 (0. 49) Tear He5|stance VD (g/my (g/mi):

2756 (70) cé?@%gg%g he abt%a% Grélg copoﬂy so’ II%&W @e)o'
23740 (6q r i rable l con 4p 31 moliﬁzgu% fi@] E)gg

i nch) 11 aavy ¥ 4 SRERD 1 & @mx Righ ueead@&.aaﬁégaé A oo S i Blowing

r esi ns“ofthg,jyngtylag\é%gtb@n process with ease on the | arger I|ne bei ng
conpar abl e whild thig ifvetiBRehidsi bBbn dRErbe® InSdefift %P iteSulpds d1liI&RtionTR Isaiotio @b cYRitrgdat
(i.e. | owetimitid\thereby Batis @nadod topévet alll dhsrgss ailiGRodifiSationd withieheyspliit §1a,scepdAnekedfr
resistance is also good, MDtear following 30 the density as expected.

VWi | e hlslalmsventlon has been described in detail for the purpose of

i | | ust PatGlaims fortthe tolinwing iontyacting iStdtes AT, 88, CH, 4, DECFR, 168} GR.IT, Ll Ni, SEi nt ended
to cover all changes and nodifications within the spirit and scope thereof.
Cl ai ns 35- &l diryys pglynerigaiien f%cpwmg:r@emtqomwm@ St reefion 208 uBfer pCivimelizationDE,
FR, GB, GR, cqnyitions|st ajgmpertare)in ) rangg of rome? Wp#8A7 Gat i on process conpri sing

cont acfi ng | na)é‘ ‘f"é%i‘éf?'?ﬂ?dzf@ﬁb‘hﬁ SEPEP CONS| iparaffins, gyciaparalins. giematichydrgearbons,
t enper at ur e @7 PS ?g%mof from82 to 88.3 [err]; a) a diluent selected
fromthe gro E‘ a} NS4 GG oaraffx‘n% era C

] from the group consisting o ﬁten -pentene, 1-hexense, 1-
hydrocar bons, cé y - gntneer?é gan mnttures thereof, present in an amount in the range of from 5 o 20

weight percent based on the amount of ethylene; and
d) a trialkyl boron compound, present in an amount in the range of from 0.5 to 4 ppm, based on the
mass of the diluent;
e) a catalyst comprising chromium supported on a silica-titania support, wherein said support
comprises from 2 to 10 weight percent titanium, based on the weight of the support, and whersin
said catalyst has been activated in an oxygen-containing ambient and subsequently reduced in the
presence of carbon monoxide in an inert ambient;

and recovering a polymer.

45

50

2. A process according to claim 1 wherein said temperature in the reaction zone is in the range of from 82

55 to 85°C.

3. A process according to claim 1 wherein said trialkyl boron compound is triethyl borane and is present
in the reaction zone in the range of from 1 to 2 ppm, based on the mass of the diluent.

10



3

b) ethyl ene nononer; c) at .| east one conononer selected fromthe group

ot oded heroror conmt e nan EPBARTSRAL vt Sne o1 T Hiﬂlﬂllilﬂﬂﬁllﬁﬂllll [l

wei ght percent, based on the amount of ethylene; and d) a trialkyl® bérof 2
conpound, IOr4‘35RBufooésé‘a&Brdr'f\H’ibUé‘alim'1R?«hérglﬁ‘saﬁd'ﬂ‘tEb‘{aH%‘Jncf?rferfsrﬂ?hl%}(eﬁr\e5 to 4 ppm based on

the mass of the diluent; €) a catalyst conprising chrom um supported on a
silica-titan aAwmea&cordmew&anﬁumrstnwwarohom&mm&@m -bénfid.2 to 10 wei ght
percgnt titanium based on the weight of the support, and wherein said

cat al yst has. bagrcds bécoing @b ¢l@imaArwheningaid catainst actinatiog isacalrbetut incdicht a temperature in
subsequent | y rweuaged df 18300 heo PO0ASErene vihbreihasalliocarbvn Mmiohbxddd teduction isnedfried out at a
anbi ent; and remparature ingtherapigel of Bddrto 5aD.*CA process according to claim1l
wherein said tenperature in the reaction zone is in the range of from82 to
85 [err]. 58 3Apropasseesanding tocataind it whereit said silicartitaniaviuppest in fogeaddy ccppredinitgtion-bor on
conpound ®s triethyl borane and is present in the reaction zone in the
range of fr&m A Proeess agspiding fadlaim 1 yherpin Saidgilice-tiggpia syppord ampdsps from(§ to 8 weightgergent
363 Bl *C L titagium, Bas&d °’Athﬁl"’8€’§§§th%1%6?"d| ng to clai m 1 wher el n sa| d
conononer |s 1 - hexe 0Cess accord in to cl

: acfordu fﬁﬂ"h 0? 50 é \gﬁlqw i:ercent
-5\32})2??2& d c%{'tmé'f'gfz & ﬂfﬁgfﬁ%ﬁe'@? E?q &t Eac%”?% d rppucto rl‘errplerature in
the range ofy 300, id 4800k ﬁ,ldmgpowﬁsmg&ca% PR GRpRige Teduction

Is carried out r err] 7. A
process accordi age" the fLChdd al(?asﬁlcgca titania support is forned

by .coprecj,pitati QH,_,J, th apée()cg9§§1g5.gg§ ding to claim1 wherein said

silyga-titania Qypp&grggeg,ggmd@ﬁ%e r£ri&%5abb&18td’%blﬂléb percent titanium based
on the wei ght of the support. 9. A process according to claim1l wherein

sai d catal yat. &6deKneBmbdstion & othflelidiand a\Wghdt Riphdaétia@brhpribing: chrom um
based on the t otapfronie k38 moié pérteat Kighepdiphalolefi ih @did dpblyvérf anan and reducti on.
10. A polyner proptiams ead tac80shokt crgintbeantiae pgd 10,0603 mckbbnecdambis ot said\ivpol@het; spai d

pol ymer has: a) &hateimsaid yopolgmbites iaalegpity efthid the mange 8flG915d0 0.995lcrgf, @ lart Impact of
dart inpact ofgreptedtiag#0Q ¢ fon 00Z0my;(1 M) film, a Specder inpkdit viivie\df graatet then 1.2 d,ceeHLMIMY O
to 150; and d)ratio intheeange efiy@ita 150; and @beteroganhily indax ipdheoBngalebiftto 20 t 0 about 20.
11. A copolymer conposition of ethylene and a hi gher aI bha-ol efin

conpri si rig: 1&)A fcpmpasitiony goegrding (ig)(claimy &t wherein (5pig Higherag! &f s9fpctes, from; the group
copol ymer ; andeepsisting of 1-bujpne, flipgifenegphexeneg Bertanprpetirly ?F“BF SAe mdresderee 000

backbone carbons of said copal and wherein said copol nmer has a

density wit H?rﬁf‘f’i’@"f"éﬂ’?@é‘mﬂ* 9de éi'@ 12 yheyeig said @9’19%""33'98‘5'& 'hP %ct of greater
than 400 0. 025 ‘. i {

than 1.2%, & MEEPRICRENB Sena> Phorda STRGE e BRE = $Re¥S Reer@tgene « v
index in th 1 to, cl 1
I ndex in mtgﬂﬁpo%?n %c&rgir%& clati 11]\»%115 rof s%@r@r ? ﬁdtu Oﬂat%ﬁ&oﬁa% 6 119 Cloadaﬂ’}n?‘

wher ei n "sai nis ecte m group consi s
1- butene, 1-pentene, 1-hexene, 1-octene, 4-nethyl-1- pentene and mxtures

theeeof . 4316.A SRMAP ﬁwan%maﬁs&ea hRBrding t-1dkh W cbbpdiR’ BhtRctingtinCh \thib@fone under
al pha- ol ef i n i golyheriZafioheaRitions: at aliémpefatsi® MISraiige @826 899l Ng to claim 12

wherei n sai d hi ghiesbughgdsadiignefin i s 4-nethyl -1-pentene. 15. A conposition
according to cl @) ahyéhewdasnsrin sai d short chain branches have from1l to 10
carbon atons. 4@) at6monémsi ofrirhexgne) prasent id ab iambunp witidre the range of tH 1oQ 7tvight perdent]
conpri si g cont &esed oy theramaunt efxdityleam zone under pol ymeri zation conditions, -

at a tenper at ur &l iriethylihorane pgasent in @2anopnt 3Bhif therrqnge of 1 to 2 ppm, based on the mass of the
diluent; and

o) a catalyst comprising chromium supported on a silica-titania support, wherein said support
comprises from 5 to 8 weight percent titanium, based on the weight of the support, and wherein said
50 catalyst has been activated in an oxygen-containing ambient at a temperature within the range of
300 to 1000°C and subsequently reduced in the presence of carbon monoxide at a temperature
within the range of 300 to 500°C;
and recovering a polymer.

65 17. A polymer according to claim 10 produced according to the process of claim 18.
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a) isobutane as diluent; b), ethylene nononer; a conmononer of 1-hexene,
present in an ambunt vmthrnthera % 017 wei ght p[] ﬂlmmu
based on the anpbunt of ethyl ene; I)E'tqge?t é1borane prese “ , 1 llll”"'
within the range of 1 to 2 ppm based on the nass of the drluent

catal yst cCeizihd o the 16lwiHy cURating e de9n a silica-titania support V\,herer n
sai d support conprises fromb5 to 8 weight percent titanium based on the

wei ght of jhen SKPP Pokmerifdn \W6de Borfpibily 2bhtacting in 6 arbattiohS konB aghdbregdlymerization
activated i n BhyiteNy S temsyidtas RitCraysidf fod sab s@3 tenperature within the range
of 300 ts0 1000Re4 Giluet3electetofcRt)the Gtcuy coneiSing &Fl parsfiirisheyclopariig Catontlic GydrdzaBons,
nonoxi de at a aamietas eeoiM t hi n t he range of 300 to 500 [err]; and
recovering a po)etimene mponbz. A pol yner according to claim210 produced
accordi ng to t lkatjrastess sonminordr splectatdrom the EUN®BESBG 8f Biutedb,drpepterep fi-hexaas, 1-
fol I owi ng Cont petorei frgetiyld tpenterBSantl mixtures thered), praspny ineani amaunit by theyrangsest fom 5 to 20
conpri sithg conwalektipargent.faged op thetamaynt ofthylepmeard pol yneri zati on condi ti ons,
at a tenper at upka frigkyl herop %‘T@’E“’Gf Presegl iy gpamoyntdigthe range ¢fffrom.5 to 4 ppm, hsedpn the
di | uent sel ect 8s¥¢ S fiyeat gr oup consr str ng of paraffi ns c clo ar affi ns
aromatic hydr o@hPHBRYSt SOMRIsh on B s"\ﬁ?

| t ﬁ?ﬂ’fgf”f wherem

et oK, Ci“rg%ﬁagmgrﬁ%& iy rg ggmaeﬂéb-enf% it

present in an RFBIEL- gﬁr:;iv °"|9’é?1°'"a'b¥'e BWRE to 20 10 wei ght percent,
8 R yI ene; and d) a trr al kyl . boron conpound, present

based on the “anhount
in an anmou | gh 3r§a§&l;%et£1 h¥ranye Bt frdm 82
di | uent ? AQO&pﬁemE&agg(e;tﬁ%ralrngﬁ %rgt%%pmragﬁ%g?te Sn ?;1 lSF' I carﬁgter téJr?Pa
supp,ort wherer n said support conprises from2 to 10 wei ght percent

titani um Basestosdss 4d36rane toddkim @fwnbeR st BRRYItooroR BEMPHHRS i€ tridthfiorane and i§ Bresbnt
cat al yst has ibfe Padiioh zoheififle fafigeddh frét Y §LNppH) Basat B G maset 8 ldilahd
subsequently reduced in the presence of carbon nonoxide in an inert

anbi ent 2s and A geesseactodingto plaimy NwtiersinZsaidAoporpmesis 1-aeens. ding to claim 1
wherein said tenperature in the reaction zone is in the range of from 82 20
to 85 [err}. Ajprocéssmconditgsto sigioot dhernin said coinenomerlis dmethgl-irpeptamed tri al kyl boron
conmpound is triethyl borane and is present in the reaction zone in the
range of f 6-orfA Aroqess gccesding tolslpine  whersip lsaid eatplyst estivationdis gartiqdegyt in alp Bt a igmpexature in
process 3accoritf 1aage ¢ WP aithio1100h &P eind wherpig said pameh@pnadde {adyalign fhecanisd opt at
process accorPRIUHindediee ¢ WAL PP iCsai d comonomer is 4-nethyl - 1- pent ene.
6. A process according.to cJaiml wherein said catal ctrvatjon S
carriod oul- APEERFS oG ' S Cytsrelt s s%a-ﬂ*a"'a st”r‘P@"r'safg@‘@ by “pEFPithg

wher ei n_saj d car bon nmonox t | on out at

the randh g,f;r;;;g%rﬂr"g}g% ;e SR = B R et Bt S PR oo o

silica-ti tanr a suppor y coprecr pitation. 35 8. A process

accordi ng §0 ,CLakdtk LodititgCloNcia %wﬁér&h 83 (dafagt %m%hb%?%% SR b %iﬁmf 5&&&5
to 8 wei ght RebmEM bJsbJ hé'idlal £6 td tatal ﬁ aﬁ@'a btioR bind! B&ucfinPPOr t
process,,accordr ng fo claim1 wherein said catal yst conpri ses from 0 05 to 5
wei ght per et siGy’ solyimdiBatidadiédssOdtedriify foafth 1\WBiGH3ing @ontdclidy i6 Atradclight zord tikier
activation anpdiymedatvh iconditionsOat kGempbratureLin Eng rghgé YFBR1d g5atg:on process accordi ng
to claim1 conpyd dlusngofaspbiitar®f i Ng i N a reaction zone under polymnerization
condi tions, at bestyenpaomime;e in the range of 82 to [err]: a) a diluent of
i sobut are; b) et &pdnememermhdtinexepe, present in an amount within the range of 12 to 17 weight percent,

based on the amount of ethylene;

d) triethyl borone, present in an amount wrthm the range of 1 to 2 ppm, based on the mass of the

diluent; and '

e) a catalyst comprising chromium supported on a silica-titania support, wherein said support

50 comprises from & to 8 weight percent titanium, based on the weight of the support, and wherein said

catalyst has been activated in an oxygen-containing ambient at a temperature within the range of

300 io 1000 °C and subsequently reduced in the presence of carbon monoxide at a temperature

within the range of 300 to 500 *C;

and recovering a polymer.

55
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k]

45 c) a conononer of 1-hexene, present in an anount wi

of 12 to 17 wei ght 'percent, based on éige i Bi of ethyl ene; ”@"Hdm ﬂ”"l
borone, present in an anmount wthin ERO 36 ﬁg:g f 1 to 2 ppm dasedions

mass of the diluent; and e) a catal yst conprising chrom um supported on-a :
sili ca-titargﬁemp,%ﬁ wherein said support 50 -~ conprises from5 to 8
vei ght  per cegjerdnspiibhdur RiGERTe PélrhdietauRh 9T, B chs, ol PR s, araRLuVkEsei N

said catal yst has been activated in an oxygen- cont ai ni ng anbi ent at a
tenpgrat ure M abwsdhisifindsBolEReridtionsWitakrén, 6l Em i éiid: RadkBonS20RS Glsd PO MdrishtRAYBERAL
in the pr esencgur@ian B[ difel TeMpUatirdM Bdreich Yon NBREYINBSIE € WigehteNBdstandiila NYRinaideS R0
to 500 [err]; ®&owakigebcktiwertgn:a pol yner. 55 12 Pat ent anspr | che

Pat ent anspr Uche 8l din afisolieg eGraipe \Ferating (Cysbopetdfine, ddmatiBibe Kohienwabsersidfle uhdrGelische
GR IT, LU NL, @horlausgevhidiesVeraimanggsiakl yeri sationsverfahren, be! demin
ei ner Reakt i onsziymenomdres Ethdeny ner i sati onsbedin- 5 gungen be! einer
Tenper at ure i m Be¢)ehipdesipemeig 2uhider Gaprs-icButanl Eenden, Bediorean dHOelen ci-Methykil enteteynd
i n-Kont akt gebr aE¢fnische deyem ausggwibitey Camenoperes, Gesip pierpAntgif im Bageich von S bis 20 Gew.-%,
Cycl oparaf fi ne, bazeaeneyfsiefthviesmengmpadanerishpide und Gemi sche davon
ausgewAhl t es Ver Saine Hialkylorverpindung, dirineines) é@e“EF‘I‘RPF%ﬁ'? "°'195 bis 4 pp"(‘:)bemg"“ auf dis

m ndest ens ein alj&ssgdes qgﬂgﬁg‘?"ﬁ t“@l”i'a”df"_l-f’feﬂ?de

4- Met hyl - - pent e ' °' é‘t tg“éﬁ)
Antei| im Bere CGI r . n 8 un ans h |n e w@iv? hlenerI:
vor handen i st; ux'«ilgi eéjw Prh grg& 4Ng, qr e |n i 'éK?
Berei ch von 0 5 gj dg,gr,qan Sse des Verdi nnungsm ttels,
vor handen, unél E T4 ysator der Chrom auf einem

Si 1 ¢ undf OXé dVJr'taH%H dihqﬁnlﬁr@zgelr wwgf &b remp¥iiiin 6% RediiictiEdhe fm Bbr@ucﬁ-oon%‘%s 8-c

Titan, bezogenjguf das Gew cht des Tragers, enthilt, und wobei der

Kat al ysator in einer Sauerstoff enthaltenden Urgebung aktiviert und

anschl i e~ends.i Nefaf@s ANGAIAnspritA 1KREHeEdBRA bei@iét ThalkiibdVeridung \Rd Trithy b RdAdEh, das
reduzi ert 2snwor de@nder Heaktiisdondeih ethein Ariteil it Berdieh YoWeT ®8 I Ppvh,Nivdzoged Guf2die Masse des
Ver f ahr en nach véwitaungeritidis, vovbdnden isti € Tenperatur in der Reaktionszone im
Bereich von 82 bis 850C |liegt. 3. Verfahren nach Anspruch 1, wobei es sich
bei der Tri a kyeérisbrex aachiAnsbrucly 1.wvohei Bs sich bajrh Gomenambram are |1tHexadende® “in der
Reaktionszone in einem Anteil imBereich von 1 bis 2 ppm bezogen auf die
Masse dessoves d Verfahier aach tApsprush 1) webei £ gichhbsin Comonomeren ara HiMeithyHipentephandelfich 1,
wobel es sich bei m Conbnoneren urn_ 1-Hexen handelt. 90 5. Verfahren nach
Anspruch 1, %M@Tah'@g ngth&vsmqhm woheb Hig r@?@?ﬁt‘lﬁw"&”%t‘%;‘iﬂ bei pipgy (TeMPRTElN (@) Rereigh

Ver f ahr en nach “N‘%@ﬁmhﬂl"‘@d fl wphel, dia Kgflenmonexig;Repigion hej,sipes Tpmpaegtur
el ner Tenperatﬁ'? 'B@F@PQ: C gpyeh {?’1 0 0 C durchgefOhrt WI rd und
wobei Kahl nOXI tjon, bei ner eratyr i m Ber on 30Q
e © S hL T g At . 380e S Sliaon oo e, ArcR S St ol
Siliciundioxid- anoxi d- Trager durch Copr~zipitat | on gebl | det wor den I st.

8. Verfahrery n@srﬂ,m%n Rl Yoo 10 oo Blicyhdidel 1A flor § 51818 @th FH Blzogh
bi &8 GeW,y % Thiraks Gm%mgégs enthaigtUf das des Tragers, ent 8.
Ver fahren nach Anspruch 1, wobei der Trager 0, 05 b| s 5 Gew. - % Chr om
bezogen auf glaverferma WichSnsphich ] webesdeKTukiger 08 bRISSGEWA % \CHidih, IDé20g6r 11 dasGbsamige-
Redukti on, ent ivghtides Kélalyskidrs nbhCAKtivieeunig iad Redoktion) eviadit. Anspruch 1 gebi | detes
Pol yneres, wobei das Pol ynere fol gende Ei genschaf -
45 10. Nach dem Verfahren von Anspruch 1 gebildstes Polymeres, wobei das Polymere folgende Eigenschaf-
ten aufweist:
a) eine Dichte im Bersich von 0,915 bis 0,932 g/cm3,
b) eine Dart-Schlagzihigkeit von mehr als 400 g;
¢} einen HLMI/MI-Wert im Bereich von 70 bis 150; und
50 d) einen Heterogenitéitsindex im Bersich von etwa 10 bis etwa 20.

11. Copolymerzusammensetzung aus Ethylen und einem hSheren a-Olefin, umfassend:
a) 2 bis 3,5 Mol-% hbdheres a-Olefin im Copolymeren; und
b) 100 bis 180 kurzkettige Verzweigungen pro 10 000 Gerlistkohlenstoffatomen des Copolymeren;
55 und
wobei das Copolymere eine Dichte im Bereich von 0,915 bis 0,832 g/cm?®, eine Dart-Schlagzéhig-
keit von mehr als 400 g flir eine Folie von mehr als 0,025 mm (1 mif), einen Spencer-Schlagzihigksits-
wert von mehr als 1,2 J, ein HLMI/MI-Verhiltnis im Bereich von 70 bis 150 und einen Heterogenititsin-
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L]

ten aufweist: a) eine Dichte imBereich von 0,915 bis O, Qm
Dart - Schl agzahi gkei*t von nmehr als 400 ei nen HLMUM ﬁm

von 70 bis 150; und 50 d) el g@t#@’emtatm ndexwemmm “uﬂm”“\
etwa 10 bis etwa 20. 11. Oopolyrrerzusam*rensetzung aus Ethyl en und ‘ei fem®

h6heren a-d gz), Is 3,5 Mol -% h6heres a-Aefin im
Copol yner en; eJekgnb Eﬁi 6] ' g "ﬁaéerkettlge Ver zwei gungen pro 10 000

Cer | st kohl g3 szue;rtraéneéﬁng ﬂé‘c’ﬁ ARSI BV BB da® Behere o-Olelit'ilis\¥BIPGhpH4ASBenD ALY €
ei neyDi cht e i 11udRed, @igetan, WVothl- psntdRivhd Berfische aé@ﬁr&s?wamelspar t-Schl agzahi g-
keit vorg nehr als 400 g fUr eine Folie von nehr als 0,025 nm (1 m H), einen
Spencer - Sc hs. aziigsrhdahk@iuhg nacW@hdpruel n2, Wotiti estdich bdim’hdBererek-Dletil dviJiHenéa hralbit.Ni S | m
Bereich von 70 bis 150 und el nen Heterogenitatsin- 13 EP 0-361 363 Bl 1
dex i m Ber a4.ctusangmenidizung nachOAnapriichei2s wobel s sich beimnigiheret ztOifin narc #-Mathglf Fpeaton
11, wobei dashamddhere a-d efin aus der G uppe 1-Buten, 1-Penten, 1-Hexen,

1- Ccten,04- Met hyl - 1- penten und Gem sche davon ausgewahK ist. 13.

Zusamens e & ufvganeansetzing pach Ansprgeh Thorsbei dieskuzketfigen Mpravditingancinbig 1QQHabiensiofigier

1- Hexen handeng aufweipen.7zsammenset zung nach Anspruch 12, wobei es sich beim
h6heren a- Olefl n um 4- Met hyl - 1- pent en handelt 10 15. Zusammenset zung nach

o m:ﬁwrsmtw e A LS e
f - | | |

Hﬁt ngendsgg aé F’ l er Bestandteile in einer

Reakbonszone u é?b m%f“s 'Bﬂ%bedl ngungen bei ei ner Tenper atur i m Be-

reich von 82 bl omon me V(‘!nslq%'*i sﬁgad'l §m<¥r¢ AH{QPIQ\ ?é bis l?} Ggp Eo?ﬁn

Et hyl.en;, c) ei el nem nt el

vork 12 bis 17 %"M’léﬂwﬁbo ﬁz&gq,pe, Anteil im %quencﬁi k:@h Etbe'é E‘;S?ﬁmd%%en ‘AWJ@M%Q dest;
d) Triethyl borq,g,,du,q,g,?gsh,me@lvgﬁgnd@m&eb,{d I mBereich von 1 2 ppm bezogen
auf die Masse @psin KabipHaidn URESEhd CRbA auf\@feﬂeﬂﬂﬂﬂdlbﬁ&-htam-ﬁﬁgeﬁ wdbei der Tréger 5
Kat al ysat or, umisase&nd. FithObez6géh att dag Bewichti des UINErS) enfiail iuhdWebel Ber Wata@Sstor in
wobei des Tri 0@iner>Sddbrstofd ehiakonddn Tinigakiung beiz@ie Mempdratataim BaeithCVon 388 DisTT00Q€T S,
enthlit, und wakieiert dad adéerilisdend it Gagenwart2bn Kohlenmontixid chioi &hsel Fordpeddtdr im Bereich von
ent hal t enden Udoelis 5009C omiuziert woeden Tsgnper-at ur. i m Berei ch von 300 bis 1000, C
aktiviert und awsidab GeiBened eines Relygerenart von Kohl ennonoxi d be! ei ner
Tenperatur im Bereich von 300 bis 500 * C reduziert worden ist; und das
Gewi nnero nitheRplypatey nechdnspn@h 10, hergexidit gemée derm Merfahrem vasrAneiuchd6. her gest el | t
gemaB dem Ver fahren von Anspruch 16. Patent ansprUche fUr fol genden
Vertragsst QSFP““EB"E“AW'%'E?H"GRNBWQSW i sat i ongverfahren bei demin

_el_l ner Reakt | onsz ne unt er gfa | at | on bedi n- ug re|;1 yjl%‘ee| ei nl?eFaQ_
t

| ﬁnﬁg:]ta ur Htperatyr grr or glﬁg vtaie?g g;!}gsq egga ﬁ%an ife mi emander mr

oycl oparaf 111 %éf"%‘h@ aﬁtﬁw@m&%@&%@ { @Engttgheeﬁmfgmse&% o Gomiche

ausgew-hl tes V
m ndestens ein ?Ma,o ,res 1- Pent en, 1-Hexen, 1-Ccten,

4- Merhylgi - pentp HnnH&QLnQ%m éﬁhﬁr BRPOS1-BLSE SVeloh, ERHGEITONGLERA! S»ineth9|313peh£n Ghd'€m
Antei | i m Ber eigehistHrtavonilsgevdhibeibmoné BreRR7Z & 1 eirdk Arkbil fn BbBIA GURBHALD, Gew.-%,
vor handen i st ; beddgen auf die Ethylenmenge, vorhanden ist; und
d) eine Trialkylborverbindung, die in einem Anteil im Bereich von 0,5 bis 4 ppm, bezogen auf die
Masse des Verdiinnungsmittels, vorhanden ist; und
45 e) ein Katalysator, der Chrom auf einem Siliciumdioxid-Titanoxid-Tréiger umfaBt, wobei der Tréger 2
: bis 10 Gew.-% Titan, bezogen auf das Gewicht des Trigers, enthiit, und wobei der Katalysator in
einer Sauerstoff enthaltenden Umgebung aktiviert und anschlleBend in Gegenwart von Kohlenmon-
oxid in einer inerten Umgebung reduziert worden ist;
und bei dem man ein Polymeres gewinnt.
50
2. Verfahren nach Anspruch 1, wobei die Temperatur in der Reaktionszone im Bereich von 82 bis 85°C
liegt.

3. Verfahren nach Anspruch 1, wobei es sich bei der Trialkylborverbindung um Triethylboran handelt, das
85 in der Reaktionszone in einem Anteil im Bereich von 1 bis 2 ppm, bezogen auf dis Masse des
Verdlinnungsmittels, vorhanden ist.

4. Verfahren nach Anspruch 1, wobei es sich beim Comonomersn um 1-Hexen handelt.
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d) eine Trial kyl borverbindung, die In einemAnteil im Ber ei ch von
ppm bezogen auf  di:e Masse des Verd~nnun smttel S, vorhande m;‘ mn“
e) ein Katal ysator, der Chrom auf ei RR:$381 363 Bl i oxi d- Ti ta

unfalt, wobel der Tr~ger 2 bis 10 Gew. - %Tltan bezogen auf das Gevm cht des

Trigers, e nty k/eraBu%rrl] QacW%F&Lucﬁi? rwo’ég} lquf?@ﬁEn? E)orjmﬂworgbrgﬁ iy \%f;t &wen handelt.

ent hal tenden ungebu ert ansc

KOhl ennmon- ggi Qer’faﬂreﬁ'n%rAn A enanEEB E hy St 1Mﬂ%nelhe$tTembHFéiurbﬁ'Bem
in Pol yrreb&ﬁeoﬁ%}éhﬂw %ﬁﬁ hefUn Y o éﬂoeﬂ&@ ikol‘ﬁ‘e%ﬁﬁﬁdiﬂtheau Mﬁéméﬂ M8mperatur
Terrpe atug in Be,gfa%wsmgmecu%@emmﬁm von 82 bis 8 0 Cliegt. 3.
Ver fahren nach Anspruch 1, wobel es siCh bei der Trial kyl borverbi ndung um
Tri et hyl bor ann Naweeh thachdesprbéh 1, wobdi deesilidimaiiolioTRenGRBTriger Aurdie Copiidipitatlon igabildet
Bereich von 1 kbmeristppm bezogen auf die Masse des VerdUnnungsmittels,
vor handen ist. 4. Verfahren nach Anspruch 1, wobel es sich bei m Conbnoneren
um 1- Hexemn héandterdfahren hdch Anspsuch\iewbthdeg iSilicierodioxi-Eitanoxidirdger Soid) 8 iGews% Jitan bézegem
Cononomer en ur ruf4ips\@ewicht ded-Tigars.amthiiindel t . 6. Ver fahren nach Anspruch 1,
wobel die Katal ysatoraktivierung in Luft bel einer Tenperatur im Bereich
von 300 bi s Sto¥eiaven npchigermeh !t waliol der Tidiger 006 bis|5 GRveaditrne bazsRekaull IRSRIKIBYN
bei ei ner Tenp#ichdgs Kajalysators “P‘Fh‘é!&‘f'%‘?’@h‘“‘bﬁ?ﬂ“@@[’)eb?‘i“ 500 ' C durchgeffhrt
wird. 7. \?erfahren nach Anspruch 1 Wo

Si |i ci undi ox1% Ayfsgh H'HWFQ?E"W iongygrt ?g!fne %?F‘]“E . ﬂ'ﬂ%ﬁ Y; gag Jfon 'Pﬁgr{dgeé’g

|0 8. Verf ahr Eﬂs‘??afe °l‘sz°%5’8?' i ‘E?' e B AT B e
5 bis 8 Gew. - ! sm i:’lS Gewi cht des Tragers, enthilt. 9.
Verfahren nach b § er‘ Trager 0,05 bis 5 Gew. - % Chrom
bengen an da 1- I@Eﬁ\' H’n’ie?i uﬂ%gnjalchb‘“n 1\é'b?sr%vp‘)odﬁezogen
Redukti on, enth~ utfdl enéy yrrerl sationsverfahren nac

Anspruch 1, unf }nem .R,Oém%ﬁ 1855 PRl Bdzbgoni dif 8ib Misse des
Reakt i onszone unw,\,gu,,ﬁlg SRS, wahmsggqﬂa ngungen bei einer Tenperatur im Be-
rei ch vony,B82 bi Se)&m Katalysatst) ud\fﬁé@&’ldt@ﬁbnﬁ&tﬁ oiv6th ShiliimhdiaRIFfithrioRb-Tragét, wobsi der Priiger 5
nmonomer es Et hyl enls 8@Gews%NMTith) FezdgerEsuP Sas/@éwicht biXREgerst athaitNunli wodeh dan Katblysatorin
Berei ch von 12 béiser Saudrstont erfthalitdnagroymgebany beilieber=Tdmypeturming ereick o 30008is 1060t C
d) Tri et hyl bor anaktidasunidransdhiieBendAn iGegdnwartrvddcfobledrtionuxdd bd el Tatppratuy inb Bereicievon
auf di e Masse dedodersdrtmwedgerntiwbided st vor handen ist; und 25 e) ein
Kat al ysatar, unf asddmdSeBimnenaines Polyreé¢rerem Si | | ci undi oxi d- Ti t anoxi d- Tr ager,
wobei der Tr~ger 5 bis 8 Gew -% Titan, bezogen auf das Gew cht des Tr ~gers,
ent h~l't, uncRexemtigatiges Kat al ysator in einer Sauerstoff enthaltend

Uyebung bei Reyphilzstionspruy 165t ROTSSRTENISIulyents SAT B5i CH L6 FICCRIERIT. &' Nin 36

anschl i eBend in Gegenwart von Kohl ennonoxi d bei ein r Terrperatur m Berei ch
von 300 b BOH"*p'?fé 64 2P og 'h sion; qui - consiste {ﬁ: B0 TR 178 “59
Pol yneren. Rev gﬂa {'q ??H%d‘ﬁé‘\? 8198 RoyREsatin ‘f“géenlgféﬁ > OERTP LA g?l?*’é“me
sulvants: AT |lua t:hoxsn mﬁb @Eeoc%rﬂpée{nant les al%alg\lele le§ Eyc?’oglc? $ lg}ggnro&(f‘bu?e%

de polynerisatio n re en
zorie./reacg; onneli1 '§%§ue P|§u anng ions de polynerisation a une tenperature
a

conprise dans | ac %ms cRoisi Qpama&u §tBupdichriHanCid Alvatnd) & 1pent2Re, le 1-
groupe conpr enanﬁexéreslea o%@ﬁl@% 4-Bifiyl S e of RIS Méleh§s, fHssdntQ6Bh bhe dRiantité comprise
aromati ques et | Qi & gaifihma 888 S 20 4Den poids, caldiée.bilr RGMIB USSRy | ne;
d) un composé de bore trialkyle préssnt selon une quantité comprise dans la gamme de 05 & 4
45 ppm, calculée sur la masse du diluant ;
e) un catalyseur comprenant du chrome fixé sur un support de silice-oxyde de titane, dans lequsl
ledit support comprend de 2 2 10 % en poids de titane, calculés sur le poids du support et dans
lequel ledit catalyseur a été activé dans une atmosphére contenant de Foxygdne et réduit subsé-
quemment en présence de monc-oxyde de carbone dans une atmosphére inerte ;
50 et & récupérer un polymére.

2. Un procédé selon la revendication 1, dans lequel ladite température dans la zone réactionnello est
comprise dans la gamme de 82 2 85°C.

55 3. Un procédé selon la revendication 1, dans lequel ledit composé de bore trialkyle est le triéthyl-borane

et ost présent dans la zone réactionnelle dans la gamme de 1 & 2 ppm, calculés sur la masse du
diluant.
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c) au noins un conononbre choisi a partir du groupe corrprenﬂ"m,mll Inm mw,ﬂm
le 1 -penthne, |e& - hexene, le 1- octene | e 4- et hyl - 1- pen
mel anges, present selon une quantltEt? (se%‘ dans (a game § at 20" %%en*
poi ds, cal culee sur |a quantlte (o} dthylbne et d) un conpos6 de bore

trialkyle Rr%e&&é dofdR 1405 fhans%[%ﬁun C;@n‘tﬁgﬁéré@stﬂaimnge 0,5 a4 45

ppm cal cul ~e sur a masse uant seur conprenant du

chronme fixg Sup weewmw.@ﬁaca%w Qﬁns%?ﬁéife_dﬁl@orﬁdn&ﬁﬁ?@est dannsthyrepetkenb.edi t
suppert corrprend de 2 a 10 % en poids de titane, calculus sur |[e poids du
support £t gdansphbssds! 8blorl RFévendicationl 3 Fens! lequoElhdite AGfiviiion ol RaiElyseDCesh iss Hheivee
contenant de dan®¥30D UM Bnpératthei comprish Sfans ig Waiie o 300 ¢ & 19BN CE eildansisqoe! daditale
de carbone dasductithGuaion®ayyte decarbond bst mise@n osuvre & undltenipératisLigpchpdse dars la gamme
pol ynere. 2. ddrsoprozsabdcsel on | a revendication 1, dans loquel ladite
tenperature dans |a zone r6actionnalle est conprise dans |a gamme de 82 a
85 - C. 1857. n fupcépé satandal reveridigation 4, daas leawdl lodit supportide sifigeroxyiie de)titine| estifosmé par
conpos6 de bowoeréeipitaidnky| e est | e triethyl-borane et est pr~sent dans |a
zone reactionnelle dans la gamme de 1 a 2 J‘om cal cul es sur | a nmasse du
diluant. 1% Un gresédéseiondasravengication 1, dans lequel ledit support de ﬂk’ce-ox;@e dp ptan@ompre%de 5
proc~d4 sel o2 8% qné\?@ﬁﬂ?t‘%{ﬁ??@'&“‘ﬂ!&ﬁ&‘¢f%ﬂ’@?°"r edlt com)norrere est

sal on

go rr]rg)égﬁ: e5'e s‘t ?"g"égg y g% EéﬂmdPﬂéﬂ’g‘:‘ ﬂe\g’r%qd uelgec}tlﬁ%a lg cfgr@gi%c 19;”@65 éa§ & &1 poids de

revendi catlon me, Gelcules ?uca?é’fel"{/%‘fr?soaﬁﬂ 0 CatalySeur est mise en
oeuvre dan ol
C et d :{E\é ?tgdh'? En@ﬁ%ﬁa %@Je saion Q‘?ﬂ@nd)igpgu n 1 on%&ggg&m ;%lsy(?)neﬂe%@
oewyre a une t% Mgk cjtlggﬂégm by a ganmme de"300 * Ca 500 * C. 10 7.

Un procede sal gy m_,\,{l,ﬁ.ygg,\gkqaa hmelde %o 2 gm,'i | oquel ledit support de
silice-oxyde ded ihdiédQREoghrEidTBonpA¢ ddnd RIgaMmmB dledlirbP10 2 éavirdd@opr ocede sol on

| a revendi cation 1, dans |oquel ledit support de silice-oxyde de titane
conpr ends da1.5un& cBmPesiich qdopdiynibie d'éthyine et dCunb @lphedisfing! supbruR @belsrethiut :SUPPOT t .

15 9. Un pr ocedpdesEh 8,8 noles paiv-esntld"alptiatoifinalsupdlianrs dans dpdit bopolyaidre st at al yseur
conprend de 0, GbdeAi0d 3018e ranfifivatives dbechathesawies paur U0 arbones Hessploiedigdit @pelymiga
catal yseur aprls activation et reduction. 10. Un pol ynbre produit

conf or menent  audams dasieel dedit abrolymiee ar une aleriite camngse dans igemme sig @S5 p 8882 g/cm®, un
pol ymer g0 a: J@pact de fldchy sypddeug&rf8P gerowrompiim e 0925 3 € rejyrine veleur g'impegt $peqgen 30
gl cc; JK supérieuro )2 ;yn |rapp%rbt*Lwl £PreRsis dang 3 gamrorde 2D & 1R ey un t'}shcmhéiﬂmér M
dans | a ganné‘ét%m"&daﬁbgé{“mﬂf’eu?@ Phdi ce d' hdterogdndl t4 corrprl s dans | a

gamme d'environ 10 a enV|ron 2 11. Une comp
d 4thyl no 12U mecHa g ol %1
pour - %:/e nod aﬁaES‘PI %Ea °ﬂ'8p'§'lf‘ﬂte'?| gggg Ear@"g%gﬁwg%&l S lriene IP415'3§ n%es

180 ranificatf a~hes courtes pour 10.000 carbones d ossature dudit
copolynbre g gk d ?@g 1
game de 0 l%ga&gmp s@@“ IorLga }etlenﬁgﬂ% ngtﬁaﬁ qHAng«‘ I %H;a gﬁgg&?ﬂéﬁ%r% Qﬂq%
poursun film 8 025 nn1(1 ml), une vanur d' i npact Spencer superleure a
1,2 J, un RQPGRE' dombbditoh biok RNTlendiclBR 92, dand qUSe daitd QlpRa-distide @lipsviéurd B&li 16 Q-
d hetdrogd NRdtkyP1-peHEaAL] s dans |a gamme de 10 a 20. 12. Une conposition
solon la revendication 11, dans |l aquello | adite al pha-ol dfi ne sup6rieure
est choi si 5.3Mme compcBEbﬂT'seldnea givandiostion 0T/ diaveIajubliel Iesdiles banbifinations de clbinpe cduatescont | e
1- hexenes | e db-1Cctocawemeside catbamet hyl - 1- pent ene et | ours nel anges. 13. Uno
conposi tion solon |a revendication 12, dans laquelle |adite al pha-olefine
supdri eur e 1&sin precédé dé)polyrmiisatigrpen suspensnon selon la revendication 1, consistant & meitre en contact
" dans une zone réactionnelle sous des conditions de polymérisation, & une température comprise dans
la gamme do 82 2 85°C :
50 a) de l'isobutane comme diluant ;

b) un monomeére d'éthyléne ;

¢) un comonomére de 1-hexéne présent selon une quantité comprise dans la gamme de 12 4 17 %

en. poids, calculée sur la quantité d'éthyléne ;

d) du triéthyl-borane, présent selon une quantité comprise dans la gamme de 1 & 2 ppm, calculée

55 sur la masse du diluant et

e) un catalyseur comprenant du chrome fixé sur un support de silice-oxyde de titane, dans lequel

ledit support comprend de 5 4 8 % en poids de titane, calculés sur le poids du support et dans

lequel ledit catalyseur a été activé dans une atmosphére contenant de I'oxygéne & une température
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14 Una conposition solon |a revendication 12, dans |aquelle |adi

Colon Ia 1 evendi cat i on 11, dans | aquePRSe] WL, CS{‘?JMMHHMM! I

courtes ont 45 de 1 & 10 atones de carbone. 16. Un proced dé

polymiri sati on oRyahaRERSE iAo Sool 10064ERYbduR bitsEhudmmérR BF b@&éf\&r dPméMBlolfd8
en contact dans NErmeR ¥urs Wkt Ehbifse HaMSa Sime ddddb b ise ;d0

pol yrrerl sati on, Aty%ugéwis@}nmee conprise dans | a gamre de 82 & 85, C 50
a) de |'isobutane comre diluant; b) un nononbre d'6thyl neo; c) un

comontitbr g der. bn bawﬁanesqwnﬁe@mndssabmm preduitGorddtinéinent BOPFISHS solctiaBvendicgionTee de
12 a 17 % on poids, calculdo sur |la quantit6 d' ethylene; d) du

t ri 6t hyl - borRevendigatiemsspdur BEthiccontractary salwdrnitt BS conpri se dans |la game de 1 & 2
ppm cal cul eo 55 sur la nmasse du diluant et e) un catal yseur
conprenant du Ehpordéfdexelyménsation on t@wﬁm densistaht] omettsex grjeontiet dans uneezonaieaation-

| equel |edit soqipcpus dasrronditions de p@yrecrigation, dnungdpronfratise conmiiaR dans 48 gamress de; §2 2
| e poids du sufp®i@: et dans |equel ledit catal yseur a dtd active dans une
at nospher e cont eflaftdilyast shoighpamaine grpupm eoMPESHAE logalpagss, les pyslogicangs, legdwdipgarbures
LT T LT ||a'°'(‘9“q“°E°“RH’S'“ a“"E%)rrprl se dans | a garrrre de 300 & 1000 C et
reduit subseq uentf;é'ﬁfm e mpno- ouyde de car e te

conpri se Hans I 's" rliE %ﬁn u&ﬁ'}g’m l,]:;
Un pol ynere sel g @e é:ﬂgf ﬁst' l:’ 3 ’r qr pr
solon | a revendré‘) 2@ q&g} %Idéeggé 4
ES 1. Un procedepp cg gﬁrlé Q“suspensro consr tant a tre en

contact dgns ung, 419 IE@tal $othC Fénarﬁ QA chromJ‘ﬁ'Jéls‘ﬁr ﬁpélfpdﬁle& s‘rlfa@-g)lyﬁé Qélﬁtaﬂae dans e &euel
polypbri sati on, s.@ﬁéawa%rmh P6idslad frarleAcALaREBur 46

a) un diluant Chedusr |e¢m:aéamys$@ aQsieOhLRGs a‘daérnﬁeemwphéreso@dnaarae%xybm et redunt subsé-
cycl oal canes, | eguelinéit@f picbintede Mdnd/tRide bl 6GbdRb dans WhéatbdpAdig Rere ;D) UN
nononere d' et hyl &0gécdgdrer un polynfdfe. aU NDIi NS un conononbre choisi A partir du

groupe comprenant e 1-butene,.le 1-pentene, |le 1- hexbne, le 1l-octene, le
4- 6t hyl - 1- penub pecéds delnirs rovaidiagige S, dqps dexjesl tiadiie lempératoe dpoa it zond réactivprelie est
dans | a ganme denpiisedaddlaYaeme gob2ix85°Cal cul ee sur la quantit6 d' 4t hyl bne et
d) un conpose de bore trialkyle present solon une quantite conprise dans |a
game de 0, 5 ald popidé selan laupvsndication 1, dansdenyel ledii cempogdfr bore trialkyle est lectiiéthyjborane
cat al yseut® conprhamisentidan i emme rdactioanelie dangria QEIWDQ)F‘? 1de2 gpPmi calovig 4 da passe du
titane, dans IB‘&'E’!H | edit support conprend de & 10 % en poids de titane,

cal cul ~s sur oi ds du support. et dans | o | edj t eur a ete
active dans ‘hnH"E gﬁﬂ‘(’—!‘r'@' %ﬂ{cgtﬁgﬁtdaaselequeld%@rﬁgwg\%mpgﬁ k”é%sG quemrent
en presence e, .nmno: oxyd arbone d at msp her

o ctmer oSt DU BRe S s ?ver@ﬁatﬁpacdgase%"sﬁ 'a°"r°8ven Hie 5 b1 ot

| equel | adi tg o 1 A0hdbAiof 7! tl'lagﬂf' ar St 4@,
same de 52 & Wt Yo oS ST Soortc. e Kfdiehe

l'edit conpos6 O & hérod dﬁcﬁ‘rﬁ&ne |§d 16 gﬁ@lgﬂpéﬁure comﬁ'%eﬁ’a'?r la gamme
prdsent dans | ge Z0RE alshed. | onnel | e dans | a ganme d a 2 ppm cal cules sur

| a masse du diluant. 4. Un procede selon |la revendr catlon 1, dans | oquel

| edit conmonarbue pRE4dEIselon lalievsadiction35 darfs.lequlll 14t RGEPAE d6 eilicerbxydd de anand) ekt forhé Pdi
1, dans | equel cdpasdipttatioonononbre est |le 4-nmethyl-1 -pentene. 6. Un procd6
selon la revendication 1, dans |oquel ladite activation du catal yseur est
m se en oeu\A eUd prossdd @elé lairverdlicative 1t danpleausl leditsuppontvie]silics-akudesde titang eompmend g 5
300 *C a 1000 &@€% en paifisrde titanay gal¢ulés gefile oids du support.

9. Un procédé selon ia revendication 1, dans lequel ledit catalyseur comprend de 0,05 3 5 % en poids de

chrome, calculés sur le poids total du catalyseur aprés activation et réduction.
50 .

10. Un procédé de polymérisation en suspension selon la revendication 1, consistant 2 mettre en contact
dans une zone réactionnelle sous des conditions de polymérisation, & une température comprise dans
lagamme de 824 85°C :

a) de l'isobutane comme diluant ;

55 b) un monomére d'éthylene ;
c) un comonomeére de 1-hex&ne présent selon une guantité comprise dans la gamme de 12 3 17 %
en poids, calculée sur la quantité d'éthyléne :
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reducti on au nono-oxyde de carbone est m se en oeuvre & une | “I“““ _
conpri se dans | a" ganme 40 de 300* g C. 7. Un proc H ﬂ- mgl o
revendi cation 1, dans |equel ledit u%‘ﬁf%égﬁb sil.i ce-oxyde d

formb par copr6ecipitation. 45 & Un procede salon |la revendlcatlon 1, dans

| equel ledit SpREHksmiiDoahd br@é:éntoé%q @inél Guahnd @&gmgé)m% il R 1aé 8 pF/Pn,e&ICQI@é ds
de titane, cal gy 18massbby bitaf@t ds du support . Un procede sel on -

revendi cation Juf adiayslamuﬁbre.kaﬁﬁad chfMeaihd $@Uin sGEPOR 148 RMlcedydd ddtitahe ddale RGuel
poi d§ de chr onedit GawpoH [cefproddl del 23 80k Gh doiaé ab tidhb, eaéults \6EiICH poldP BE Suppbit bivdths ON
et roeducdion. yud ledit ditaliNeMCLile adios MR WNEdirhGsphtird EonRRant Hes FRYYRheDX urabiérdue
revendi cati on kompizegarstiagdmnse dee300 & 08D Cab REdEIC$ubskgtsnnBhtenziésende dadidnGttyesd | e
sous des condi tde@arbondé upetesnptratie abmmise dabs lagamme rip 8004 500eCconpri se dans | a
gamre de 82 & 88t iGécupfrecn golymgebut ane comme di l uant; 55 b) un
nononbre d' 6t hyl bne; c¢) un conononere de 1-hexene pr6sent selon une
qguantit@econprise dans |a gamme de 12 & 17 % en poids, calculee sur la
gquantite d' ethyl bne: 17 EP 0, 361 363 BI : [ Y afl!
L1t 1 f12 11 11 d)y du triethyl-borane prdsent selon une quantite
conprise dans la gamme de 1 & 2 ppm calculte sur |a masse du diluant et e)
un catal%seur conprenant du chrome fix4 sur un support de silice-oxyde de
titane, "@ans | equel ledit support conprend de 5 & 8 % en poids de titane,
cal cul 6s sur |le poids du support et dans 5 | equel ledit catalyseur a
ete activd dans une atnosphere contenant de |'oxygbne a une tenperature
conpri se dans |la gamme de 300 a 1000 * C et rQduit subs~quemment en
prdsenceg,de nono-oxyde de carbone a une tenp~rature conprise dans |a gamme
de 300 a 500 * C, et a recuperer un polynmere. 10 15 20 26 30 35 40 46 50 58
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