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the uni (%8 é°°§é12,3 odquate vohtild Ytk HOR ViR EBaE ed
precur SOJUNE % %EQ'ZEJ%J; oD ht rdciiie 960 :atnst%%igateeﬂs&qurgxl i
: consunpt,hans at a. por nt 30 which is above the distribution plate 20 as

whi chgg s. Tlrmemghlst@tltehe\pre @gaaatvetdsv reet}hsowe'tse RRERTS it Yte' a 0@%"
or argorf‘aI"ﬁg ersaver
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result in the formation of hot spots 10 Under a given set of operatr ng
condi ti GnasrtytAEFMfDun@Bzed bed i s maintai ned at essenti nst
~ hei ght, by Wptanerr'a\ma% m'tq"eﬁhf%f;/'%'r?e' fo4 g;:gg,t? c;g"%g‘"ﬁj m%ﬂ mto :
“the ra‘fé TS‘fq“f"B'r’r‘fﬁ‘t"?do reg™ fampergirs MeBRUIAME ST YR prodlct. 9nce 'the rate of |

he\a/ generthron Is directly related to product formation, a measurenent of

. the t enpedakhuexeiMt se of the gas across the reactor (the drfference bet ween -

i nl et ?as ASTI SiR8f—Congitioreh-Measured @b M9Serartey f 8rafstPer I} MiMi®¥e of the

rate o Pia’rhr cuHL% pol ymer formation at. a constant gas velocity. The

particul f&-ﬁoﬂﬂ%tﬁimea&h&if RI181akigs 60 Weightiees trythainkle thaewtestabowe. POi Nt

34 at or c ose to the distribution plate 20 and in suspension with a

portion of the gas streamwhich is ventedfioyeRalee the particles settle to

prect dlle further pol yneri zMP'FB'ﬂWa°F|'EI°§W“?ﬁ"e&IIn sihen the particles reach the

ultimate collection 20 zone, The suspending gas may al so be used, as :

- ment i oneglogk@ng, to drive the product of one reactor to anot her reactor |
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val ve 36 \Afrhmsm $ Jobea vialosset (3/@5lidvmker inB intsa 109ew goydenestkylindette|198/mYling he

produc® withoanstekite theadylindecandewsighed i diffgegngee 38 i s then closed to await the

next product recovery operation. Finally, the fluidized bed reactor is

equi pped with an adequate venting sysBemto allow venting the bed during

start 'up and shut down. The reactor does not require the use of stirring

means and/or wall scraping neans. 30 The highly active inpregnated

catal yst systemof this invention appears to yield a fluid bed product

j;havr ng an average particle size between 0.5 to 1.25 mm (0.02 to 0.05

resr due [ s unusual I y I ow. The poI ymer part i cles have a reI at [ veI y round
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Densjty ASTM D- 1505 A pl aque is made and conditioned for one hour

120[ err] C to approach equili brl um crystallinity and is 45 then quj

cool ed to’ room tenperature. t for density is then made

density gradient colum. Mel t q?Br . ASTM D- 1238- Condi ti on E- Measu

at 190dregerfafiicleeqner t ed as grams per 10 mnutes. 50 Flow Rate (HLM): ASTM
D- 1238- Wisritkiaiciiated fForlvbiae anelesisdata Mid@sured meeprditieto WeTIgH D—1192¢ Weihnd Bheingie| t | ndex
t est 5%%§%nple‘5§alculatlons are based on weight fractions retained on the screens. [err]

Pr gdp,c;;,g,ydop%f,bra@ggpl e of the resin product is ashed, and the weight percent
of asberbgardtied of Mpndated pREBsd-he ash is 60 essenti al I y conposed of the

cat al soammﬂﬂ #k eqlipped witlt amechartidaUssirrérhes plageds.8[p0d.438801) pihgdroesaMbanand kg of

t ot aE bta'raiw 31‘"366 h fietlis MpHgre 24 @ (% 184 Mol TiCl, df&ﬁdfOE!V'SqueftWé\oalshma\ar e
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65 Wibdmhubd aaakavregieemsmﬁfmm@}.sm 6n WEthg pesbuiSdt b saroance " 512 145
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cat aboosd, oatonsnspiaaa Wah 4Gb 8i vl @ flﬁf |Mr30tlb| tr%OJoruu Y u;;age{) ﬁf %Pa

equi ppade wstirted for va bhrarTihe anlixtigé is driciwithradN, plraca 60°d. Yor@bayt §-05 Hba ks tdiTﬁ'b\)ldéin hydr ous
Ngz |gdfa ge fiowing powdar havingdivepiicla pize of taEFilicaTihe phfothedrpraquipoecompgsition gas(tle. 184 nol )
| #'T'$**added dropwi se over 1/2 hour. It may be necessary to heat the

mxture to 60[err] C. for aboutriMd,scix@ms,,| N order to conpletely dissolve the

terial. 10 The precursor corrp05|t|on may be isolated by recovering it
fr t e thipformylathe icpicurdyr \byue of yetﬁetﬂ i pml!qnbaur@memwetbrtlpn 4. Iatrah@nneamrecrray al so
bésaﬁ‘&f*){ﬂ“@& i ureF an beposetglgo reg prl]ecgrrs!or n I?ce Sogigw Eg My and/or
Ti compamehd e pae ni {Lbe,.r.%ralheri.air b s or
corrpmsa.ﬁédamh kbeawa@hﬂ:ee@ t -%ﬂwmﬁnme herein in reporting the precursor
conpositions are derived by assuming that the My and the Ti still exist in

t H& Plofrprargtion jgbi ecqrwr cnref rgorfGomgesition ded he glectron 15
donot SRS L e B St n

chr og&, @abyooc lﬁd.s&rreewrmno&mm&&é.Q&r.eld ithh RkgeGt by addi ng
500 gso;'xt fdd @bt S—5 inbur€ &, proadylurg reelfiaind3Rder lizhdg thepiaitiol alzé yf the sbdacd Wit h 4

td%8 %trleth I alumnum to the solution prepared above and the m xture

i s sf)l"r?'\é’&“f The mixture is_ dri 2,2 purge at 60[err]C
orcom oun |sfed to the polymerization reactor fQr oseo activati (|l)recur:;mi_I

for Tl o tho rdabO s e Gbiion (75 nid SRS

partrrcésedmeza:raim; mtaarku&m% B eolame of be cmeeudsrsmmcorrposutuon has the 20
f df mul &he hativatgr chinpountiisaddegirterthle aolyheizatioh caaktat soas toarhairgain fhe GI/Ti atig irBhe n
excelePaer at ffpveb AbATC #4108 1tane peferablyapfyl® ¥8dured 25 experinental ly.] This
procgg]&r% sGap gPe used to prepare the inpregnated precursor on silica
treate tI’WIe‘hé"w’éisr Hoﬂbb&l{rmﬁizbﬂﬁh BabRof thislsbrfed of %ﬁb’lb@“ﬁﬂ datafjettyreHed bedbséibeB00[ err] C
sﬁat sas. Otle \silitahiniprdgedtétl/ pre@drsonicoroposition Eantathed 20 ao 8% bercant hy deighteldervint h 4 t o0 8
lopding) rotemurqu |cem |tiogy| Tiperiaptiyption 3y thephreqorsan, gampopiting 'afth frRtieRd
precrmrrr’m e Sy MRigAr by g o 149K equi pped
th hs.r,esm sgoer‘\u&rEﬁGWdﬁaéd o PR bited Builibricth %891 ved 1 n
2 55 +ea¢hed Snddrhyer bEssu?awzmr (300 p3ig) anel ¥ glivelodyiotiko # om&l].ein b fidid beu renctcber to
f-aci pvisteprtata shiagastishepidichof 48 B(PE kgfh/pf (3p@6 tefbr/fE) of ped-spacge maatoeavsm" V590 i S
addegpsgibad fggé:nr'hw“ qjpyerjsectia 36"'?&‘ er’&fhfgk:g@é}; 12y ’¢)‘ j,"?;,:eq M i th
N2 pur bl@‘? lre rllﬁ ﬁ n dilﬁé)gil herg ;{(Qltlgr{ QVde & ﬁllc ! da .6#6 f1ow ng
p&dempbranteng, £h raolpafda &l a8 infeht ifdex,tright flol ratied densidy, @ésldéﬂttrtauiah\l ewerapé ocedur e
The partidlesgizeo bulk densitwi radd ifigesf af dhet gratuiee rgmﬂsynmeluzatew)ﬁwamaetor for the purpose
of activating the precursor conposition. It is fed into the reactor as a
dilute solution in a hydrocarbon sol vent such as isopentane. These dilute
sebutions contain 5 to 30% by vol une of the activator conmpound. 40 The
activator conpound is added to the polymerization reactor so as to maintain
the AL/Ti ratio in the reactor at a level of [err]10 to 400:1 and
preferably of 15'to 60:1. Exanples 1 to 6 Ethylene was honopol yneri zed in
eagh of this series of Exanples with catal yst formed as descri bed above.
The silica inpregnated precursor conposition contained 20 to 35 percent by
wei ght (percent |oading) of precursor conposition. The activation of the
precursor conposition in the pol yr?erl zation reactor was acconplished with
triethyl alumnumin a five weight percent isopentane solution so as to




provide the activated catalyst in the reactor with an Al/Ti nol ratio- GFEges...
15-40. Each. of the pol ymeri zation reactions was continuously conducteg TN\ 7

>1 hour after. equi li brium was 50 éW% and under a pressure of 22 b ;
(300 psig) and a gas vel ocity of mes [err] in a fluid bed reactor
system at a space tine yield of 48 TaBLB6 kg/h/nB (3 to 6 Ibs/hr/ft3) of bed
space. - The_reaction S‘\fﬂ‘t’b?ﬁ"ﬁﬁ%ﬂsﬁmﬂés@ﬁtbé@emg inyentidvas a | ower section 3

m (10 feet) high (1 hes) 1 n (Inner) drameter, andan
upper 5$eCtIOI’l mé’g&%‘% H] 3?(, f:}“g‘f) Rt G A9. 6,5m (23 1/% | nches) in
(i nner}«Ekaameter c&'abds&mh belamw"tuhsm%t) hevqyercemt, |@aé& M8 MFRt he, ta)écursor

conposi tTom —type—of _stitca—reactionr—oso—tenperature—H2/+G2—nplratio as

wel | as neft index, @8It flow rdes & densi%®y, PE&8| duali3t i t ake um 0.9%er age

partigl e spze, bul k ggnsity, and,figpes of,khe granul ap,resi in these
Exanpl es. 60 65 9 0 012 148 TAng Reactlon ?ondl Tons 84; ngg§3t al yst

of the present inventbon Percentred Gadl ng 103 Si brga treated gd th@gegrecursor _

with triethyl Tenp... [err] Density Exa

conpggi tio al unithum (wt . 99 Yoy [4br r]o'%® r4%o0 Bf10 n? I\XFW’ g/ an
1 5 20 3 ¥&s (8) 103 852 0956 25  daho

0.970 10 2 20 Yes (8) 3.05 0. 37

9.3 26 0.97853 Yes (4) 25 103 0.42 Yes (438 0970103
0.38,, 6.8 25 0. 968 & 30 Yes—4) -

103 0. 45 | 8.4 26 TAQLEgle(gorig 5 30

NO_ 103 Redibual? Average Qartlcle siz Bull d&?sﬂy 6  Fines 125 pm 35
Yes,.£ 4) Example3 - Ti ppm42 mm 9.2 (m) 28glcm3 O46s/8) 20 TARLE | (cont.).
Resi dual /—\ver age pgr tithesIize Butk—denstty Frres—325—Fterr] m
Exanpl e ppm m-7® ‘°°3C| n. )0:4% g/(“?r% (I B ft 3) W . %
25 i’.l 9 10 g7s %0?38) 042 (0. Q31) 0.445 (28).
1.6 2 9 0.76 030) 0. 42 (26) 1.6
3 53 50.61 061 (omr_zq)) 040. 40 (28 (25) 35 3.5 30
4 7 0. 66 (0,0 42 (26) 3.8 5
12 - 0*79 7(0.0359% 0. f?s“%g) (“2‘% (26) 2. 3835 6
17 0.4 140.037)079 0.3mosny  (028) (22 1. 3 ,Conpar ati ve

Exanpl es A and B A catal yst was prepared according to the procedure as
foun? in EPC Qpplicatton 79 183 957. #£.038s f MPows: (BD d) Prdgaration of

precur aor can%leon I 5 liter flask equi pped with a mechani cal
stirre @}n 3rdiﬂ§ t@mbwcm 1s8binks N@Pc Rbgiiionir Hoo%s9.4ts ot
pure ta;tua ydrofuran under nitrogen. The m xture was stirred at room

terrp‘é’rature (~25[err]C) while 13 05 (0 069 IVbI) of T| CI4 was added

dr opwi StPrepgratiep % V@l’é‘t’é"% tlhe cont Eﬁé yd wer e heated to
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cpol ed whfle 130813 (6.658TMIIE TR wab Bddad birobRiss AR chHBI@teréd BORRE ¢ fidskadded
oMef 452 waer eatdd @ relulnéfoh abuut 1/2 tcyelhbmm siakalek the ealidp iThabystkm Wisccolad) & akhant was
decant ¢anparstire dned SiBers 96 pwe ﬁtéizms Pve%js!m‘s)iv @##Pé@\;vﬁm %;tgl;:?"%ef 1'%5$F Ar);:lrl,w melidane.
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proc@dure The actlvatlon S conduct ed in such a way that t he precursor
corrposptAcmatlos roovedurepartial |y activated pri or to the int roduct I on t hereof

into the 'BB fratiqn/g eqn H‘F“?dé'aé‘tcb way {hpt the é’ﬁ’" tiqp ésron fyatadat i on
proce S§ro (s mog;mw f% (s} égifgﬁ'y%% 8({:061 rreac and geﬁ ren?,amgé g e a rvatéog i s
charge {400 @ramsmr BilcaViSSiafjed & a IBEHG. vedsBEor Sank] 10 silica i then a&ﬂ%d(ﬁdw Sificiant

suf fi claebintsotisapensnefo pravitie e slLayigystem. Wswua!lereamals avauy4 1oy st efrmueﬁtwagnamual |y
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triethyl alum numin hexane. The activation is acconplished by thoroughly
m xi ng and contacting the triethyl alum num conpound with the precurso
conposition. /All "of the operations described above are conducted at ro(d :b—
tenperature, and at atnospher i‘b%?e%éﬁre in an inert atnosphere. 65 e
I es Ubttnbstferid pidstute bt terigitatile bIechottnte &mode bl hgRocarborkldiliert T@Istporad@s usilamh as
ni t r geires etroua-'f.q@rhp}ﬂaﬂhé@esultinngrOr&@t_ i iBhecfompef phiey free-fipwips sartialaggmagertabnper at ur e
of [&FsBth E?er’@a‘ft'&a‘?‘é‘?fﬁﬁ?émt?‘i’é“’,ﬁy!?f‘dfd‘&if‘ﬁﬁ‘l“/ bifinfesiyith thefpartsargprothedlded s yal | y
non- é‘og Ooric

regui't L agvhas SroBauirer 2PHBCT Bkt B9 oB AL Son rSaciol ahd el Of a o1y
precur sor

f r eeadiidien if theftadctor ByithabRivaiat @ripdlndWhiIaedvatot Enpadd it Rlilinto &6 tréaviai
conpdilitetsotution in auwmdrbeartron solipéne matk ds isprehtabel Theserdifute Darivnsepntaii Aeo 3 iBd

non- efPe ectivater o¢rsl. st ored under an inert gas. 5 _ he partially

o g ﬁfﬁm"%@ﬁﬁg@i@:bn%zﬁ e "B 28A A B or and

conpl etetydnc\wdsihdmbEfiymeRzedMith ERahfst 18Fmea s dd&ib8& 4oV Part & SHERAEGRErdind e

act i thap@sentiovptam end dsofvadh catalyD fdrined dseieetilis abdve & pildcedlired) a0d d)l tac@iding) a '

e e e T 10 1

30% DV . . added to
7 ally activated . precursor  composition formed n_procedure and e activated .in_ t

the %’Jﬂé’mmm deWith ﬁ@ﬁ%@%unﬁrﬂmﬁé 50 Wb heloPt oSt bchlioh 36 deto brihiddne 10

I eacthesctiddtedatafsten thOfeackbl it ad Bi thobrah dp BEtb @0. &8dh\of @6 palymdrigatioRiedctionst hyl ene

was Wenepwiupusly ¢ondebted) dsescribed yretiouklgr med as descri bed above in part a) and

DYIUGURES ¢ : ! . as . A
O S e o0 22
A8 i HENonrPI0h ob7h Ehd i%@édﬁicﬁiﬁt S oducal bpind! %' f g0 4) . The
si | i grardpiB)egNat ed precursor conposition formed by proceéure a) and c)
cogt,ai ned 20 percent by weight of precursor conposition. This precursor
conposition as well as the 15 pafAdLtEIl y activated precursor conposition
féfmed in procedure a?;v"é?ﬁ'és°8)°f\ﬁ[é’f’%f"‘§c‘tfit PAFHYIES he pol yneri zation reactor
with triethyl al uni F3MPYs a five weight Hercent isopentane sol ution so as
to provide the geighyatigd catalyst in tge reactor wigth an AI/Ti nol ratio of
30 to 40. Each of the polynerization reactions was continuously conducted
ag’descri bed prRemsivugiop’ Table 11 bel oW sts the®§8 t index, density, bulk
density, partic | Z ey fines | asti ci,zi i me 20 of the
granul ar resin él"gké'}s'g‘{' ;e%@ ?'E@I%the re%%?‘g@ produgé]('j%gvisih t he catal yst of

t he above nentieunek MHephdQmtiesn 79 1000.85(6.022) ( Exaosb ¢0.025) and t he cat al yst
prfdduced by the process of the present invention (Exanple B). TABLE Il 25
Conpari son of pPesser fneas<Bf vme pol yet WA ene Exanpife .

A - 3 (11 .‘. n 17.5 12_08. 4 8. 4 30
Density, g/cnert atbbg flect Sl 0968 0.970 Bul k Density,
g/MenB ek mpasure of tinfd. dEeséadOio prepare mdlted polfdér. fom Mardsindh @ standaad miectfdnnches)

0. 56 (0.08@ng machine). 66 (0. 026) 35 Percent fines, <125 [err]m : 10. 4

3.8 Plagsticizi ' err ec, 17 . . . (1) A
reasy B  gbleBod i mgtffis pracuced v fseh eaton coruiy ietinfe 41 2
standard 1 njection nolding machine. The data of this table show that

mat eomphrstiverExapieiC\and @ present invention contain |ess fines and exhibit

| ower gga‘s'ﬁt(ﬁai ipregared agserdingdertierrspcedise s ionpd BEPEARRIgatisn A% 10 WB¢st® was

pr eﬁ%”" “according to the procedure as found in EPC- Application 79 100

938. P prefiiatioR ok AWregnad plecs@RBMBbsi@A Of | npregnat ed precursor conposition
The | Npieapp@ayratkdpreedrsdrsOmpasitioness prdparad ytbe pethqias debclihed tlypve imptogestyrea s '
desai bed above in procedure a). 55 g) Activation procedure The desired

wei ght,s oI t he l,Rr egnat ed precursor conposition and activator conpound are

ivati d \ Lo . : .
adel %?I‘ﬁ;a:)é:? rg)c:ﬁgts Bﬁ%gﬁe&ﬂt@*ﬁ&hr@ér@%p&ﬁiﬁ#ﬂﬁi%pt&gtoﬁd&h)ﬁdfnﬁ U added @t i C
hy driisiag @R with lsuffidkint SmiGintasF anByaipes bipetid ydprabundBuent sichres jsogepghem  The

- act ipraidera glanmpewstech. and pr ecur sor con;g?(?si tion are used

Q ( i n such an}?unts as to |
provi dEheciyaror fosrroyndand pregyreg] coipRostienss usepisychamotns igie RIEVRRAPRRIE Al / Ti
it Rk e, G

t he spbsddck Yor about ﬁmoafzﬂlo{ NExe rbdORing SIGMRY iy theh dred uader b parge bfaRfiseradasisieh'asnd at
at nospdyen biarghnes atmaspliedic pradpowtand Atk terppetst@re it 10°Gheremovs the hydgpcarbenr ry i s

therriene s grigee “,ﬁ‘?ag%ﬁﬁgﬁ?);?:ﬂ?f”%’gl e
aterRS L i ; itfca. 9t A Kb ApiiME the
hydrocg'rglggrn'c‘galt?ﬁ%tﬁ?é h% |gé6'rzo?:e§§‘q’ugua l'yartlasqnui respﬁgbdgufsz to 5 hours. The

resulting catalyst is in the forr‘r]”)f a partially 65 activated precursor
conposition which is inpregnated thin the pores of the silica. The

material is a free flowng particulate material having the size and shape
of the silica. It is not pyrophoric unless the alum num




- 0 012 148 al kyl content exceeds a | oading of 10 weight percent. .1t i-sm-.ﬁ
stored-under a dry inert gas as nitrogen or argon prior to future use. |

is now ready for use by being | ggtzcg nto, and fully activated vvithin@
pol ynmefi zation reactor. In order ﬁbl ete the activation of the

part i slvicoatettievabasch IpTdrguol BONeighd PRrESi. ItiiOitoreditldiet d Mkt gaslab Hib&tin oParg@TPOUN
is fedr b“’cf‘l‘é-' &BSy e isi oot regdy fasause diy wgammtle@lt"ﬁo samIdemlvonctwmecamMmdrtsg:ar bon

sol verﬂ° o 2A08 |ono se S utlons cont.ain 5 to 30% b
Vo s e s e S e i

pol yr sdpzrajrieome&eamité)Eolﬁt(bnaﬁor{tﬂn I!"&b rﬂ)'&l lﬂl {, l eAH the abtRbioP co ‘éha Tror at
a |l evel ®fe EFWFO Q@ﬂnogndl@@ddbdme olerhmzattdnyea;for i@asttmnﬁiataﬂ:\thalhyiaema théas
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dans laquelle les groupes R sont égaux ou différents et représentent des radicaux hydrocarbonés saturés
65 en C, a Cyy.
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