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mllion at peesp,rtqauﬁﬁd y,sgéﬁﬁa o m'I_','E{ ETE‘,% ﬁé“ﬁf‘lﬂ'y"ﬁﬁ BFP@I’""F?QF‘”%QQ tof the
titanium |n tcrdEm of puﬁbseerth lefofrb A

accor di nép tf&ﬂ 3e€'@rpreferahhe¢ftzomﬁ 6haxe. 938 cmaﬂfgﬁg %ﬁgﬁ%&é%f%m%o
depends up efej;L fefefblv ot tare3. bifand hetagdaet-uelsmdex of > Qftd K50 §/10tntin, Ghd
B or | ra '%Etg-f'éﬁ'l“.fs han a“t‘of ?r§ 0 (éQIt !Qsm@b) amBr
or I resi dues oFQm ﬁ§> ﬁxuﬂ& 35 7&,% al:% 10 f'i'i‘?lérm

resvdue mlcynolylf'rmrs arartyosefhatn " e 8{525 m

ceoponent cfaataam squlas igemi t(ilbdt’ﬁn :MV)v/Mnoofemhm <B5,Cand a:‘raeraolﬁ'of sZ8iglue
cént ent. of‘> % r;ﬁpo 1} 5190t Q)F'"QB@’ O8frably aif>8ol s8r per k
of titani Umastdo t,{ap;n

ﬁcﬁ%‘ of%j q?erttr vgqtrolg
of pol yn®r ceegoukd at)ieaﬁtldnald:twﬁior nd meﬁmne %ﬁs erpcr n?‘?eaia §r

pfoduct i vi bglowf 300, 000 kg of polyrrer per kg of tltanl um.Th e copoly rrers

are readily priga ditasiym FP“PH?E“‘{)P‘!?C@%"MWG he 10 present inventi'on at

productivities of up to 500,000 kg of . rsfr per kg of titanium The

copol ynesss prepared according to the pr eSEnt® i nvention are gr anul ar

materi al s whereh MiseeCato Gy aliphage @ardriatic GydbafboR fradida oPEORTwiRke -il%ft: tt9 cl 78
nm (0. 005 @lphaticor aroreath droemlepn 'é¢%rablfy of 0.5 to 1.0 mm (0. 02 of

|hches) in dlaqfréfﬁ tediﬂ tf}?g BES %”s§f B Mixhwesfthgreafhe purposes of

readi |y bl ui diréfegbiy IRGthQi us'v &,g"

descri bed mmoarwhe-mmJuw‘sF‘ow A .fb%g"ég' théﬁ'm%?%g‘ti%%cﬁﬂtﬁ’
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cubi ¢ f oot )r|C| |C| 'éf"div'dfliﬂv ormlcpm ingtjonsitheteef, @fd wonid iheude
copol ynmegs pr3 rﬁ iﬁfﬁ# f@ng i % Clare useful in other
rml di ng appli cat | ons For m rra | ng purposes the preferred copolyners are

' ;Qg’se having a density of. [err]O 912 tor\ﬂga(z<0 940 g/ cnB, and preferably of

916 to én%;ﬁ,} s;?ggtﬁde% o/ eClrJOIHarCT\‘/\éel g%ﬁdl stribut |ton Eh X r!c;f 22.7 to
<3. 6, argg tyrgs the chpfnagrgsigmt o
S 0 o e S e i
t hi ckness of F@ﬂtBOGtQESGmih ekeblylf m'mké 10, dNHé é?:franQudta(Pe Bed gt M
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st andar ¢, nglt ICP‘IEO'an G’ eﬁ%’iﬁ &y t'}Qr‘ﬂe eroabtmycamﬁox{'l@rac]ds to
s <80. F ’ prbfe?ably aﬂ?zlsest ko hc acids; algﬁo sr?eg?qo@cg%éga Fsa_P St

used I Nt harbekyic edids; cm&n m@mogtw&rha@cs% cr‘%ﬁ’ﬁh tiCdiferd: C

' east one mefgnUsCumchompmmdm-aheré €334 CHamd ﬁbacptelfasbhdomrg MpKatiER& b
. Iteast one '‘BeH; o Aehog corhpmgds vyl incydeireethyh Brmate,athyl aetate, butyl

mat eri af® a§§ta ef Heedhet"r Hexyl, ethph detrahydipfursn, Sioxspm FRetonPaand; Methy isobetyletonper 1 |
35 wherein Ris a [err] to Cl4 aliphatic or aromatic hydrocarbon -radical, -
or COR where R is a Cl to Cl4 aliphatéc or aromatic hydr ocar bon . r adi cal,

K is selected fromthe group consisting of C, Br, I or m xtures thereof, a
s 0, 1or 2, bis 1lto 4 inclusive and a+b=3 or 4. 40 - Preferably R
and R are [err]4al kyl and Cerr] especially [err]alkyl (nost preferably
:efr]alkyl) and C6. 10aryl. E.g nethyl, ethyl propyl, i-propyl, buttyl,’

used |nd|V|duaIIy or |n conblnatlons thereof and mould |nclude [err] 45
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=-e1ectron donor

i the el ectron donor conpound at a tenperature of [err] up to the boiling

50 conmpounds can be used individually or in conbinations thereof and mong
i ncl ude MyCl 2, MyBr2 and [err]. Anhydrous[err] is the particularly
preferred magnesi um conpourd. From [606&54170 <56 and preferably from 1
“to 10, nols of herransrumco%und are use rm of the tjtaniu

corpound in pr I PEAE a%aergo g» i aeege m;{rir#;@,w;gd e 8
titani um CO;H‘,?]QH e magne5| um conpoun e used | orm

Wi INV55 faciliUed ectlv#tet tonthogsd hast the Btrudturé he el ectron donor conpound, as

- descri bed®herein bel ow. The el ectron donor conpound is an organic conpound
_which is liquid at 250C and in which t RRDX dhi um conpound and the

) nmagnesi um WH?QHQQs@r&(ﬁ-@’L '-l'!blaﬁd R'Tm?e ﬁnbs%é%lﬂ%?gn OtU SSaf'Maq W@arﬁc?h
: such, or asradica,s bases. The el ectron donor conmpounds used“are a esters - j
of ali phdfic aﬂdﬁQeﬁpdrﬁae rsc1 ar Qahdstd+es3aci ds, 60 aI i phat ic et hers cycl ic

§';',et hers and alr RS are d glighati m;rate@ ic gues |
T e

- al kyl esters o err arorratlc ca oxy I C aC| m)st pre era
| E3to-Carali phatic ethers; C3 to ic et hers and m)st preferably C4
r.cyclic mono- or di-ethers; [err], t preferably C3 to C4, aliphatic

; ketoones. The nost preferred of thaq ﬂq tron donor - eonpounds woul d i ncl ude
;"'_rret hyl formate, ethyl acetate, buwir-c amm«,g, ethyl ether, hexyl ether,
%@_tetrahydm)furan di oxane, acet one Al§eHwt hyl i sobutyl ketone. 5 0004647
.. The .el.ectron donor conpounds can ( g" |vr dual ly or in conbinations
ithereof From [err 2to err 85, an((j:p5 from3to 10 nols of the

] ouﬁg tl e ca Uﬁ% T&r G?m y HﬂFdW&S
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dis Oto 1THsse epriiex niamialservcmm:incjudhwaamd?habmahky afRoxidas tbf El‘ﬁconaihe/osanmrnamed

{ aliphatic [Breﬁge ﬁm@tea uﬁeahamraaemmamessuzmmo 250
tsiz s’%f se

.preferably igf?fdg’ﬁ?t °r° ur'fa |

et hyl cycl A @nuse A Eﬁﬁa’fi&i; h
conbi nat I"ontbatt rb.e‘reem‘f absotb &helﬁhca carrier material is carned out by heating rt ata
; [err] [err ]te{"e?fpt]ure[fé 26})02(0 Alivromvel[/.eher §iflca caroermr;naamd taaifemperbt dfeem°c mav

- [ er r] 10 t"p ?59 modaf" to pF(FS. t oﬂ%?gfg eE
i d h
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i nventi on. r}'mmgadmyqeaé pBRineis] al s are so I'd, particula or ous zﬂ E
' which are | ner f" he catalyse uwhethempﬁnmhmnoﬁ p@bﬂemm&tmﬁpamrmmutsoommmﬁdort 0 3

the ot hery cr Pg D@u'eﬁrthmgvaawwm £ poying. eww tﬂmebetrqrtramnoercﬁmﬁdt i eg S
' H e
' \é\?ﬂlrr\dn:.lg’lc' §n§|{ﬁﬁ| 53? gg‘i‘ Eﬁltl%l# ??1 1 getggtolgcﬁn%m;d ais ge grﬁbed blgel\zsrvp‘g
'_ an aver age qupbmﬁ ne tlﬁ aectmﬁ dﬂnﬂ:rtcﬁmﬁ&ﬁud ada taﬁ rfparefob 20bd Vp & 2 :‘hE on.@g of Ecjhe

[lerr]. Thgsectron denag|cgmpguadaThectitarniy rowsmemmd rvarree adwrtbabeelatct dohor>@mpavral

et e o AT e e Sl e

>8 nm and [omb &inﬁb ¥ tHefmaghésivmitomidaendCaté Hrbﬂvem&fré@ ob Béus
I's, free ofcrystadizativecr \habaclplt@royrwig o€, toh@ aiphatic @r e@matiehydnaxhdpn adchias hexane

carried out'“@?"‘ﬁ’r‘?a?'r’rﬁg?“? at a ed erature of, >60800C AI r.nativel t he
o111 ca ool i R B el ST S b e s
1 to 8 wei Gidm?® (A6 BBipoh ds%ec@cﬁc Mo ounds
descri bed_ 35 abiee thusimasle madlisizlnseatabove e ptéaersan dompaslmrrrarsehe foahasi al by the

al uni num’al kyl - corrpounds provides the catal -_conposition with increased
activity and al so i-nproves pol yner p'ﬂ?nt i @Fﬁnxﬁqﬁp}shol ogy of the resulting

-~ ethylene pglnerdfs. The catalyst used in the present invention is prepared
by first r??r ePaED ROtha eRERSHUAGHOF comipdpasi tion fromthe titani um conpound, the
. magnesi u corrpmum@OFawdsﬁm@nderemamomddncerﬁ conpound, as 40 descri bed

~ below, and theh§ gna barrler terial wth the precursor .

.« composi ti on anﬁl,:r § %g feg,ﬂj ‘Q;St;,&gﬂ ed precursor conposition wth

© t'he activator chpcm.lﬁ CQSaligRiiie or w%ahelh%camﬁ ridiQF U TOR' GREBAT td 91, kSc,,
- formed by diigstt er agmatiehidrdcabniradzelrpaind and. t he maghesi um corrpound I n

poi nt of the electron donor conpound. Theg titani um conmpound can be added toj
the’ el ectron donor conpound 45 before or after the addition of the
magnesi um conpound, or concurrent therewith. The. dissolution of the
- titani um conpound and the magnesi um conpound can be facilitated by L
biidbiating and 0 Sope instances by refluxing these two conpounds in the . .G

el eClro UOTTO OMPOUTIa. 7 C o &




cor%pound and the magnesi um conmpound are di ssol ved, the precursor a5
cofposi tion may be isolated by crystaomil-wn or by precipitation with a
C5'to [err] al |,pf;age'egte@rf,°@, OEI'_ uch. as h‘gxane 50 i sopent ane

or ‘benzene. Therhe psiradrk brﬁﬁﬁg‘gfﬁg%{cg}égg %r%{e Gn B ﬁw{‘rgé %%‘g?o angergfmaéé%I

i sol ated, i o @ @-Pﬁlmmﬂm‘préqurser cofripesitidnlitdVomOpapdy W Wn@ﬂ‘nﬁ Brigt
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conposi t forf t'EE'“'B 0&@9 |in seirbyte odcmbrﬂomghuk bartig) e tichBactionTe @ 1 &n
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oo e e e LR R o o
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e del I S ey
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activat i on ot °:€ eys fid, % el?‘@ﬁﬂi N&F’Oﬁﬁ:&;&alowtdlmm sform“bﬂcﬁeenhrualw scfiodted
oo “ntieme e e AL T ey
U
conposi t i ofctive 0¢tﬁ'r/§tt5ltpsatfm are | expendéd Mﬂh@dh@ Eab ad@ie yrrer |'"z SR PRIAR or
by treati ngr L T ?'\4‘, "!905*1%'5@ 98§ ; Phagechiuic besl 'Y-‘adortssst&n forodagrying o@Cthé Yk of the
Thi S pard| bk @s&uarsb.sz;“aéﬁ%wa Oy oo pit i o iredie
glurry fol boomd c#ryordmynoxglemarﬁghe;:d’xﬁsn ahd htﬂﬂ/lé?kﬂliﬁraecgl Wichl msonéw}ﬁﬁoé&?ﬁ’%
Qe/ t enper af{iraied p Fqﬁglﬁtrgomgosutmnsme canatyst irafregnateldyon0d cdrfierts® al tipdraturbl@id at a
sul ting PP ce ,J",g'gge; "W”Sﬁi hdeastiere i cul ate material which can be
t
o e A B R e
e
react or whiée @aﬁrﬁéara@mmerbhemsom | et ed by rt r eat nent IeW| élt | GhgNe on

activator f b&'&w 3 ""ESh‘éf theymounts, aJ Tool$, fob vazints @mupmuerd thal W@st be
addi ti oglm gﬁ%ﬁ :;’g“,',gh etﬁrﬁ&%g % é‘d ‘?'Yg“’éf ing the dpsited e"r fapgaateevigiven
precur sor vaeeItsst bé SHesent ﬁtH%rg%f §fed 3r§i/vlf ?aé%?hg H‘ey@ﬁgmﬂ‘%
feed lines. The additional activator corrpoun be sprayed into

reactor in the formof a solution thereof in a hydrocar bon sol vent such as
| sopent gne, 30 hexane, or mineral oil. This solution usually contains 2 to

.30 wei ght percent of the activator conmpound. The additional activator
conpound is added to the reactor in such anmbunts as to provide, in the
reactor, with the anmounts of activator conpound and titani um conpound fed

*Wth pag Jially activated and inpregnated precursor conposition, from>10 to
[err]40 preferably 15 to 60, total nols of activator conpound per nol of
titani um conpound in said precursor conposrtlon The additional amounts of
35 activator conpound added to the reacvor, react with, and conplete the
nactlvatlon of , the precursor conposition in the reactor. In the conti‘nuous
1f|urd bed process disclosed below, discrete portions of the partlally

activated precursor conposition inpregnated on the carrier are continuously
d to the reactor, with discrete portions of any additional activator

compound needed to conplete the activation of the partiall 40 acti vated
T O S OT O O e

or der to repl ace active catalyst sites that are expended during the course
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The drawi ng shows a gas phase fluid bed reactor systemfor carrying out e |
process of the present invention. The pol ymeri zation reaction is conducted
by contacting a stream of the nmononersg 649 fluid 45 bed process
descrbed bel ow, and substantially in the absence of catal yst poisons such
as noi sture, oxygen, carbon nonoxidg, 1 &aF di oxi de and aGesstlegite With a
catal ytically -ef f &otmon@neaxnount of th.ec@g ‘% ted precurse?m%n'pwmlorren (the
cahal yst) krrpregnat ed o carf-+er—at femperature and at ™ahfatigsur e
sufficient to initiAt¥%"he pol ymeriz&Qwnoreaction. In or ggF 49 ?Chl evette
‘desired density ranggaeisN the copol yrﬁr%rs It Is necessary to copolynerize 50
enough of the [err]C3 conobnoners wit ﬁ;s’l ene to achi eve 02 lteogl of [err]l
‘to 10 nol ,percent @Pntewee? C3 to C[err]zgqgggnoner in the co oI yner. The
‘amount of "comononey needed to achieve this result will 8’ 17d° 845t he
particul ar cormnorrer’tes errpl oyed. Thé-PéOlSQ provi ded bel OWoa2|té§hl ng of the
~anmounts, .in nols, eétenasi OUs conbnong Fat must be copol ynerized with
“ethyl ene jn order toﬂgrow de pol yrrers hav ng the desi r ed 9éﬁ$¢@§5range at

~any gi ven 5 ed "Phetlomssstenngzh&h%ﬂm bd (el 3 Lative ol ar
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- gas stream of maeREEY he reactor. 60 65 7
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i to 45 rﬁ”ﬂ\{ﬁ'e in ¥QJVQCI erorldér sU&B Vﬁ%hé&ﬁn (ﬁ

i to 5 houraiama’tbnearrmwpberrsgcttoatvaﬁcyrstasrm mmehet) hiah BndD$9. 2cp iz 1/a|.dcyesamt(inuat ed

precursord'cru wsition which |s |rrpregnated W thin the ores of the s|I|ca

The mat ers al TP% nélfﬂ?‘%és‘tf Zﬁeee El naggmt:ar?lpl thﬂ :rv;nou ro ert
shape % L sul: Ie? ﬁlé Ero ids OF fil eU ma ﬁi ent
‘exceeds ap| .ng o wer g percent I's stored under a dry |nert gas:
! 3ueh as nit rc&g@nmmredano pT ¢opolyrbaps Mmceordmato dopenligg FRGAprtication 79100 853 3and
wi Il be 5@:1‘@99 gneretqfvt swrtt 'nrq'rﬂo rrE?"I’dfétf? ar“é rt'aos'verFS;f"s'We:"t'g
CG@I et)snﬁl j ggh ﬁ@r‘i tle acron Eﬁ Irtl m r-cgggijmers
I acti poé e emﬁr hee cérﬁﬁcﬁe Br i éé il fhan the

sol ut | on ¢dpolam chicale ar bﬂmmhuiegthpmtmhnas | sopent ane. These d| | ut e
solutions contain 5 to 30 % by volunme of the activator conpound. The
actlvagﬁr conmpound is added to the pol ymerization reactor soias to maintain
~the A/ ratio in 55 the reactor at a |evel of about 210 to 400:1 and _
i preferablly of 15 to 60:1. Exanples 1 to 6 Ethylene 'was copol ynerized with-
i butene-1 in each of this series of 6 Exanples. In Exanples 1 to 3 the

. catalyst used was forned as described above. The silica inpregnated 60

§ catalys? system of Exanples 1 and 2 contained 14.5 wei ght % of precursor

' conposition, and the silica inpregnated catal yst system of Exanple 3

i contained 20.0 weight % of precursor conposition. The silica carrier used .
; for the catalyst of Exanple 2 was treatedewith triethyl alumnum before it
‘ was usé to make the supported catal yst system The catal ysts used in

. Exanples 4 to 6 were prepared by nethods outside the scope of the 65

: catalysts of the present invention for conparative purposes. The catal yst
. ®¥ Exanple 4 was prepared by 11 0004647 physically blending 7.5 wei ght
* of the “ni npregnated precursor conposition of preparation a with 92.5

- wsight % of pol yethyl ene powder. The pol yethyl ene powder is high pressure,
. low density, (<0.94 - g/cnB) ethylene honopol ymer which has an average

. particle size of about 50 to 150 Alm The catal yst of .Exanples 5 and 6 was"
- prepared by physically blending 20 wei ght % of -t he uni npregnated precursor
* a conposition according to part a) above with 80 weight % of silica having
. a surface area of 300 nR/gram and an average particle size of 70 [err]. In
i each of Exanples 1 to,6 the precursor conposition was partially activated
. with trsset hyl al uni num so as to provi de the silical/precursor conposition
“with an AMi nmol ratio of 51. The conpletion of -the activation of the

. precursor conposition in the polynerization reactor was acconplished with
' 5% by wei ght solution of triethyl alumnumin to isopentane so as-to

! provi deothe conpletely activated catalyst in the reactor with an AVTi nol
ratio of 25 to 30. Each of the reactions was conducted for 1 hour after
equi li briumwas reached, at -[err] and under a pressure of 21.5 bar (300

: psig),. at a gas velocity of 3 to 6 times Gif and a space tine yield of 70.4
' to 100.68 kg/h/nB [err] in a fluid bed reactor system The reaction system

. was as described 15 in the drawi ng above. It has a |l ower section 3 m (10
feet) high and 34.3 cm (13 1/2) inchesy), in (inner) dianeter, ahd an upper
section which was 4.8 m (16 feet) high and 59.7 cm (23 1/2 inches) in
(inner) diameter. Table | below lists the butene-1/ethylene nolar ratio-ar
Hl2et hyl ene nolar ratio-and the space time yield in [err] of bed space usd
_ih\each_examule as mell as the various crooertles of 20 the polvioer.c e
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such poI yners. As corrpared to granul ar copoI yners made accordr ng to
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by the process of the present i nventi on have si gnrfrcantly better Zglm -
,pertres t han the copol yners made in said copending application. 30 35 r
40 #46 50 60 12 0004647 TABLE | Exearabg 647 1
- 4 . 5 : 6 Operating condrtronsS C4/ C2 nol ratio
0.448 0.472 . 0.402 0. 462 0. A78BLE1( 401 H2/ C2 nol ratio,
0. 393 0. bmpte 0.535 0.204 , O0.20f 0.5394 Spqceht”r%a yrel ¢ kg7 h7i'MB
r 3)

"86.% 10Persting cOitidns 70. 4 84.8 bed space (Ibs (5. 4)
(643) €5 D/C,molraticd) (5. 3) 04 ) 047P0l Y002 pr operztremz\aalt a4udex,
g/ 10 mn sgfée%‘:ﬁ;a;::rh 2 g %ﬁ ‘13 g‘g 3 g 3535 1%5294 0235 7,0-394) t
flowratro 7 25 3 _250
Density, gl cmg oce s/ = o 093454 0.9%8 " d°8hrs Y, 924%453 0.d23"
0.928 * '0 Polymer problertieppm 5-6 5-6 7-9

Ll T hmemlen shach L 58 o380, o0
25859 -14 ensity, _¢%4 0_ 034 SQgsgSFI g%bgé O%%_% es %2288 £3 0928 ‘

i, ppm . .

9.7 183, G6ash - - 0.042- 2 049He>@45!§9 EXU-aCt abd2)954(%0034 C
0. 17 0.41 Filmrating +30 +25 +40 ~
-6§) 2 Gafi %[Pp ie§perti.es Bul k q%nsrty [cnB : : ..0.335 . 0. 309
0.892 0.2 e(%)O 256 0.268 35 | bs/Tt3) - — —120.9":
(19.3) 24 e cktldbtcies (5%)( 16, 0)017(16 &4 UnffemsC T =

20. O Filmrating8. 6 40.0 +30 22.228m (cs) +40 . -—60. — 26.2
37 21F|6 ' Gﬁ 7 33.9- - Screen anal ysis 30 {weight % .screen
_ ranular properties

?@}128 nes Bulk density g/cm? ]3345 0, O% 8 0.39 40%32 %Z ? 17.4

-2 26 (Ibsfft?) fzos) (1 (24.9F: 7 (14.5) (1 %g

2. 5 20 ,, U, (cm/s) _ 46 286.7 86 13460 474,

11g. 4 35 40Jm, {cm/s) . : 26.2 437_ 2 M/ 1 647 47.389 —_]:5. 9

1% 0 | 16. 7 11.0 . 25.3 4.0
9.1 325“,‘;1};[,‘ palvsis . 7.0 2.2 9.4 0.6
8.4 s,ze_ ~ 2.6 0.6 3.6 0.2
3. =4 2.8 aexe&verage particle size (i meh) 0.0 7.7 174 (03)324)
(d: 0375) (0. 032).. (0.0586) (0.054%4 (0.083) nm04 28.5 144°

0.i823 3. 95§o 0. 559 1.49 2171 388" ;5;34 4§%§§amﬁ§§ 7 f4q 310

Et: hyI ene was gepol ynerized with byggne- 1113 ea 3of th seghes ofygy
e)@arrpl es. 1n 16@se exanpl es the si7lo ca ippregnajed cabal yst @1ecursal7 was
formed as desnm bed above. The sil2i&a i npBegnat®@ cat 8l2yst s¥y4tem @t ai ned
20. 0 wei gyt © racur sor conposition. The silica carri er 50 used for the
catal ysts o f?ri%rg EXAfMDl es was tipatagd wdssi b5 (0 @WH%&E‘?%@”
was used to nalke the supported caba ¥yst oysd emo.gs9 eaehgo nEse epagpl e

t he precur

o\orrpound hown |n TabI e II according to the procedure as descri bed above,
so as to pr'-’6 ated recursor, Wi th an err t|o as shown
i nTable |1. ﬂ;%g gpQ‘ _f,ﬁ ith b%fgg? .%%E‘}‘g <§e' gpog |Tthéon
in the pol ygesi ﬁﬁ ersteaa&n sMSH silie®&derer ON

of triet y lused mrrumawstsr Gﬁﬁaateﬁa’iﬂblés@va%&re‘afbdpmthvu'réiﬁyltd‘tm'ummmb fotecit was used to
acti vat ed deakafthesupponted pasalyst systeny. lnmatcthofahpsgtbxamlenﬁte pregurises compgsiiop waeeamﬂgch
i e i e i

of the. pol yigBiaFS T he b, emppuac showe e Tee beceprdng i e rosefre e feseried o
6: completion of the’ activation of the precursor composition |n the polymerization reactor was

, 58 accomplished with a 5% by weight solution of triethyl aluminum in isopentane so as to provide the

P completely activated catalyst in the reactor with an AY/Ti mol ratio of 25 to 30.

r Each of the polymerization reactions was conducted as described in Examples 1to 6.

Table 1l ‘below lists the activator compound and Al/Ti mole ratio in preparing the precursor
composition. The butene-1/ethylene molar ratio and H,/ethylene molar ratio and the space time yield
kg/h/m3 {Ibs/hr/ft3 of bed space) used in each example, as well as the various propertles of the polymers
made in such examples.

[

s 60

65

% ' 13




Table Il below lists the activator conmpound and [err] nole ratio in
preparing the precursor conposition. The butene-1/ethylene nolar rati and - 3 -
H2/ et hyl ene nolar ratio and the spyogie4® yiel d [err](Obs/hr/ft3 of bed

space) used in each exanple, as well_as the various properties of the

pol ymers 60 made in such exanples. 6BB{BIl 0004647 TABLE 11 Exarrpl e

2 Exarbple 8 9 5 7 10 Pgecursqf activati RE

Act i vatm&cu%enmmdn TEAL Tl BAL Tl BAL TNHEXA

TNOCTAL Abfdataroémpani’o TEAL  TIBAE  TIBAK. 7 TNHEXAU. 5 TNOCTAL6

7.5 Oper &/Timplediadi ti ons C./C2 A8 ratbd 4.5 6.6 (0.448 75 0. 375
0. 369 Ope i ndmo s 0.368 to H2/C2 nol ratio 0.193
0. 266 ratro . 266 04849 SRase to.H®9Yyi @l ghreg/ h/ nph3eg  86.4

92. 810 H O,molratlo 84.8 0h23. 8 bedespao.e«r(l bsgqigdft) 0249 (5.4) 2
5.8 age @ime viel 86#. 8 mer8hr oper s 15 i ndex"
g/ 10) mi nb‘gd space (lbs/h dS/T) 2. gl54) ‘ﬁa’y (5%’ Pel65) (Z Melt flow §
ratio “Polymer properties 25.3 . 29.9 25.5 28. 4 26.4 Density,f
gf cnBs  Meltindex, ¢/10 min 0. 9238 9.8920 2.80.9281.1 0. ¥4 29.923 Ti, 3
ppm Melt flow ratio - 5- 6 253 3-%9.9 258 284 264  2-4 % f
ash Density, g/em? 38 97 0_@8 03(g 921 o 36 0923 0. 023k
20 Granu %Z"bropertles BuI k den | g/ 0.030 6’335 55%10 3
0. 3160 420 o 0.340 (I'bs/ft3) (20. (25.6)¢
(19.7) GraBr(t:%prB er;;asi (21. 37) 25 Avera g p%gr cle strmzoe nm 0.340 S
0, 823 ! gnsity g/cm] 25 . 1, 1 1 % nc - :

(Q. 0324) ¥ fg‘é>488) (0.0493) (0.0 o ‘256(’0 o‘é%? 2 is tridlfY

al Um0 Uiedge parBé-sikes t1i-i sobutyl al umi num TNHEXAL is tri-n-hexyl al um num.
TNOCTAL immtri-n-octyl-al uminumebBe exaapl es1.06 Tabi.esl| denons¥rate that -
copol yrreKlecHrhaw ng hi gh bul k den$9.6324)| (P4R8) al0)0493B850,0468)dues, (0H538)

attract,rr p operties can be prepared with the catal ysts of the
pr ese,gltﬂé ._, 5,3:8“ Qtalysts are prepared with two different activatorg.
conmpou yl alumihumA process for copol ymeri zi ng et hyl ene with one-

or rrore!‘NﬂCghens m—robafllr-ammmrorrers enpl oyi ng a cat al yst corrpOS| tion prepared
by form ng a precursor conposltlon froma magneslum conmpound tlta |um

Corrpos|v§ﬂ<{ﬁﬁc g‘?ﬁtr tlveégg @Qﬁ? rﬁ{%%g mgﬁﬁr& %M;'IQ{\?&%;?& prelse an% fion""

char act'€ri ze e po ynmerization 1s conducted contlnuously in a
fluid slmseact or at a tenperature of 30 to 1 05C under a pressure of <69
45 bar (<1000 psr |n the gas hase to produce %b ene

40 o)
contal ”' ) mo I ar@‘:nm?ormm %gg Eﬁ QEfé"%.’ﬂ% é&ey ﬂ%&ﬁhﬁﬁvr e
G to duind,éhd eP(FoQaHﬁdrc ﬁe Gvdﬁgg Somp6ditichGvidf  Ti ,
said ¢ rﬁé\%&ru uR(Q cnﬁ gad foifn grreaaalamt Churanetiaet! ravian ghe pdlemmzra;iorofs ¥
>0 91 toonrﬁ(dtea&o mn@lvandflaldrbediteaétbowartempqnatglfe op 30 tq HI5SG Anddy Pt?éwf%t?ftﬁ "9 t het

i “" e Dl Tl s

Of et h er Bl )au [\

precur ﬁv ﬁﬂ%)%w (O’i% ﬁaiﬂo oors%E’ng vs cdi &R}-né?g{eﬁé‘]n%nwhemgmwmq liste C
adf 0

to C, 4 prdse Go @10 rﬂﬁl@bﬂivﬂtbghyd&‘r@ﬂl&nbﬁhylerudn telgas ohas€@Rctiogron® ipartiftes ¢fs g
C, tJ°G@nachted prh&%qf@OGPOSdtOomitth%fOﬁdeocar bon radical, X is selected from
the group consisting of O lV, 0{.| ﬁ&ugﬁs thereof, EDis a liquid
organi c el ectron donor conpound %ai d precursor conposition is

sol ubl ewtfdgih R &1C, keCgalishatiedr irbmmuct mr@amum regizals P CORIgvinFeimRkigla &30 6is of §
al i prf"étahghaan@rarommc |h¢dreearbyo>«y¢'pai aci ds i phat i c et hers cyclic ethers
and alli pha I% sﬂ%; group ‘ s,sgn gg |xt SOI’ %ougéosgmnpseoﬁ:b% to

lected

a electron onor compoun m w
S11s, %Q :SIS ’the group consisting of alkyl esters of alrphatrc and aromatic carboxylic

acids, allphatlc ethers, cyclrc ethers and aliphatic ketones,
m is 20.5 to <56,
nis 0, 1or2,
pis =22 to <116, and
q is =22 to <85,
 said precursor composition being impregnated in an inert porous carrier in a weight ratio of O. 033:1to
65 1:1, and being activated with an activator compound having the formula




Pt N—n- mTAyérag’HddPﬂclbléfib -The" exarrpl es of Table I dermnstrate t hat copolyrrer

|~ being pr

sai'd precursor conposition being inpregnated in an inert porous carri'eg‘li n,".i
a weight ratio of 0.033:1 to 65 1:1, and being activated with an actlvator'-_'
conpound having the fornula 14 @O00a4647ABLE || Exanple :

2 7 . 8. _ 9 10 m ~ Precursor activation 5
Act i vat or_conpound' . TEAL TARERN  TIBAL  TNHEXAL

" TNOGTAL Askdriplérol rati o 2 475 86.7 g 4.5 10 6.6

7. 5%gper frecagorzotidition ons C4/ C2 nol ratio 0. 448 0. 375

0.369 & OA@T orcompound'0. 368 | o TEMDC2 ftBALrat7IBAL ~ TNHEXAL  TNOGTAG3
0. 266 )ipol ratig) “»66 *249 Sfdce tifB yiel®kg/h/rnd-5  86.4

92.8 OBErating conditiéié- 8 124.8 bed space (I balhr/ftW (5.4)
- (5.8) (G/@Q)mol rati6 5. 3) . (ol44®) Polayser psevertd®s ~ o3ed S  Melt
- index, mlldéuﬁ’g%;a;::w ahm? 1.8 0. 6193 8 gzes 120247 oﬁeg 0249 2.2
Melt flow 9 . 28. 4 124.8
6.4 % . pggffe“é'bs{“’/“a’/ g 5?5? 38 0. 6545 B3hoo  §7-8bg
- 0921 ponymerdaopgaasﬂ ppm - - - 5-6 3-5 2-4
3.5 45 Meltindex2y/10 ffirash 18 2.8 1.1 0242 0. 637 0. 030
0. 036 Me'fﬂ Egs 20 .Granul ar @Pdpert 229 Bul2<5§ien5|2ﬁ [err 26.4 -
"0. 335 i;% M0.316 - 0.42029%98 9.92 0.923
- 6—6 -
(209 &S - (19.7). (26 2bos2_ oosf21 _§‘o> 003 25 AveF“’§ particle
" size nm - ' 8

- 1.37 (in€ wlar properties _ 0 032 (0 0488) (0 0493) (0. 0463)
- (0.0538) . ensity 9/6M°et hyl - al uni 130 fy‘ L |Q1a i - 0420butyl &340 num
: TNHEXAL i s PrY- n- hexyl al um num ,5&_6?) (21.37)

havi ng hi grlnmbul k .density, |ow.cate#2gst 334resitde®s, amd attractiiaze pol yner
propertiesi"®n be prepared with t®8324t (0.0488%5 (90493 @P483nt i 6538} on '
whi ch’ cat@laVSd Siefh Pal Fapared with two different activator conpounds. C ai ns
40 7 sl TiBAL BY §G glgmﬁ,qp,ol ynmeri zing ethylene with oneor mgr e hi gher

i a-ol.efi nTNﬁE)mtEnn-ﬁmp:kyDylumguuaz catal yst composition prepared by forning a -
precursoFN%Tr'ﬁbos|fm'F@ntVH'wmnunnagneS| um conpound, titanium conpound, and :
‘el ectron do'a%ﬁ‘%eﬁ%{%d arlll? t"hgrr[}m%é:t [ )/gé&og theav'erec{lérsor corrp05| t | on wi t h
an or gan Bt Ymoas % EQ'S ‘g ¥st t he
- pol yrer | Grich Ghtakss £8 rg?%t’;} G S e
tenperature of -30 to 1050C under a pressure of <69 45 bar (<1000 psi) in'
.the gas @lim=e to produce et hyl ene copol ymer cont al ni ng 290 nol percent -of

et hyl epe anigg ent of oI efl ns at a

_producti y, :goglg f; 1 ﬁ@&ﬁ:&’m@;ﬁg é.%cé%%; asﬁggﬁg[t)‘eﬂ ! %F E;aeg%’%:?ﬁé::grgzl

g/ cnB . angh argamdalunfihuew compouad ab foriat e22at£|gast <charactdyizedOint et thagadl rifaHon e r

Qhar ge,, vmﬂ uctgd-coplipsionsiyig @ fiuid bed regctprat 2 tﬂnmﬂge of 301y dﬂ@ prcay prepatire of <69
I efrec <1980, Bels ,#ﬁ%@@s PeaREis St %"‘V Y’@%I ; @%}EL@

o dhur S OBohyrUT RO _tdf s f%uemfr %U'E%, %i?a aﬁ%ﬁ ‘i% ?m

al i phat i £0.04 gﬁ:hﬂrm laGmdMyfibwo 86 PR 22 aakez, by &hta ShRh6hér darge Swith, thekd |

al i pha%al wewcq%ﬁ&tam%mﬂydfPud@gbmmrlnwdof(mhv,lene in thé(gassphssal remtueudchnammtche ofyr oup
consi st'i #yaaivated prepyrsor jcopgposifioofi thesformidy eof , ED is a |iquid organic

el ectron donor conpound in which ﬁglﬁ (BRSE HpFOT conposition is soluble and
whi ch i.s selected fromthe group cofsistlfg Of al kyl esters of aliphatic
and ar onuheren ®ds bCx yd C(; abydhiatis or abmquhatydmca&bdmdg:al ay@lORchérhems is3eC, to Cy,
al i phat |%‘,'PR§1° tomagjg hydrocapon ga <56 i s 0 or 2, pis [err]2

: u 2,
fo forr e LAl e g e ol Lt e ek gy
| DI egnagatlviich BRelbdEd oM QhO Houp Bbrisisfitg GBI wérg ﬁitic 8 larghhatlc carboryfit 65
1:1, andachisJ ﬂighamtetheaé. eﬁbhwlet adihd&tﬂﬁhaﬁakétbnd%pﬁpound haV| ng the formula 14

- m is 20.5 to <56,

nis 0, 1 or 2,

p_is >2 to <116, and
, qis =2 to <85,

said precursor composition being impregnated in an inert porous carrier in a weight ratio of 0.033:1 to
65 1:1, and belng activated with an actwator compound having the formula
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00%)4647 [err] wherein X is-d or OR'"', R' and R'' are the sane or %
di-fﬁ-ferent, and are C, to Cl4 saturat&%@g%ﬁarbon radicals, dis O to ;5
e is 1 or 0 and c+d+e=3, activation precursor conposition being
effected by 5 treating t he |rrpr egnat edMIi@eXWsor conposition outside the
potyrrerlzatlon reactor Ra), X [,ocarbon sl urr W|th >0 to, <10 nol s of
activator O bl dtmf ﬁj'{;ﬁ f egaéogt &nr hvdr:gtarbon
corposi t '.Pli!re hé"'ﬂnp!‘r at@%l}S febhirSor cBmpEith budid rtﬁeep nftfikdiien t'ol-ijhai?\ﬁﬁ o‘E:I»ﬁg#e
mat eri al B diong < 1oemolspf agingbred nmbmﬁﬁfolﬁnmﬁhbd:rﬂfbuhmhcmtd ecursor
pol ymer i zatcorompsmeacqrumg thieemisture fotobitain f (nee-Fiewing golidvrartisdlateymateribl, dad_admu itenal
act | vat or o
<400 10t & mbfh SFdbi .aae ivath OBt %u SrORMA G LA cUHbakgRodnd
in sai d precursox pooess Qsiih ichRin 1 vhhidhr @REprecuisor lc&nﬁdsaiomnsladtnnatum @8dé of shid
precur sor mnqoomtln P>Orto |<§0afmls qfat:wtoo mnsnomlad ndr ngal pititardero icompaund in 2l frevursd
nol s of ac "@J)?#%gm cHated ip paig reagtoy Fgf@ er qopnpayriddo prowde,1 8 tor
coqmposi t i, to&ﬂg\qs LT CORPRdiPRr gl o 't?"fé‘é{ﬁf?f? oRid A s peFUsToL ‘fmp°s't'°“ :
acti vat or q,g{m%g,;}d:,ﬁg provide 15 to.60 total nols of said activator
conmpound per nol of -titani um conmpound in said precursor conposition. 15
Pat ent anspr uchk Yeﬁamnfm&@pqlmr@m rEthleer@n gioam adalﬂwhfem"t héhierpanpe-

oder uptercy t durch Bildung
o o g sy L B D o G (U

und Elektronen-~
mit einer:

Vor | auf er z mnﬁmhamgnamg eurnanduwgms Kauawsutdn ndaduesh Jokoamuieliriat, N da8) daggiieund

Elektr onenPobzpenlnaﬁqm/lmntimumm jn ginem &hﬂﬁbbﬂtrsddtterhdteelmm emmeat n @0 bis 115°C unter

Vor | auf er z@@&ﬁ%ﬁef% 3%19 <1 "Dd 'a i 247 B 39 [ g%ls P°'
das- Kat afyg Ig%l@? éﬁl%? ent Z Lé olymerlsat m
ﬁrv elo.®i Big<0/RNgenBURY eil Gehm

kont i nui er | PaﬁhaﬂeF\Fé‘rhﬂﬁ‘é’& steli€lst Ued bi
1% 5C unt eﬁ:erﬂimismomzlzfz Ibis\<B2 e &dhanna(-nﬂibﬁﬁbmmeoe BeschibeungGa Apwessehattiyon Bbis@dhg

eines Et l%{v)l"&hd’&iﬁé‘#f?ﬂ@mf%é@tésEt'BE"durdﬂﬁd@PmFﬁnf%Mmsmd&sm'Z gilen 3%9'E9'ﬁ9’ieéﬁ'
und <10 RbVedgulsraisammerisetzengides Fmels hi s C8 ea- O efi ne bei ei ner _
Prioduktivitat von 250000 kg Pol YIer ikt @RExEpITT enthilt, " wobei das
Copol ynmerisat in granul arer Form hergéstel |t “ist und eine Dichte von 20,91
bi's <0, 94 gtﬂmrunwcbregmmwmnerl &élhn!bhamhhaﬂtrwmawme&zbldﬁmKmme&erstqﬁmém

man di e Abed §‘t9ﬁi‘ "p aﬁigg Eﬁa's it "gh'e"m:%ﬁér'%m of f
prro Mol Et hyl d@?v[grbeﬁ E%' ﬂ\';velcher die
aktivi erte'%-?r&feﬂfs M r%léﬁ&ﬁba isﬁﬁﬂdzmaax FaLEcm te[m-br}atubéheaafdw?dmmagcher
bri ngt, i nCambadsarenRlighatischbn atha'h,lcscﬂsehen &them uad eliphttissiEncietdnen bdstshendpe Gruppe
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