PATENT SPECI FI CATI ON (11) 1531544 (21) Application No. 7852/76 (22)
Filed 27 Feb. 1976 (31) Convention Application No. 557 122 (32) Filed 10
March 1975 (31) Convention Application No. 648 971 (32) Filed 14 Jan. 1976

In (33) United States of Anerica (US) (44) Conplete Specification published
8 Nov. 1978 (51) INT CL2 CO8F 210/16//4/16, 4/24: (52) Index at acceptance
C3P 404 434 436 444 484 486 574 578 580 582 GG (54) PREPARATICN OE1Q AND
MEDI UM DENSI TY ETHYLENE POLYMER | N FLUI D BED REACTCR (70 m
'CARBI DE COR- . et hyl ene and one or nore other al pha ol efin.

Cor por ati on organi sed and - The di sclosures in these patent
publlcatlons exi sting under the taws - of the State of New are primarily

o o e RATEN PSP ATION " Sl YT 50, O

. New Yor because of the technical di fflcultles in-- 50 10017,
> Uni t S%léleeehcavomm‘eﬂﬁ@é% d@? Hiled @bleb. 19781 ved, it [y gEER®Rq possi bl e,
“ priojast ¢ "%ﬁ @l‘f’ nNevYit!Pbn, for which we prayZ gllie Rent
i nveng! ﬁ W‘ﬁ% IIy a patent may befif NG, .and the
et hé‘ ‘i“’ “ asmf‘ Er oduction of | ow arfdis MY is to be
per f XN cg so L a di um density et hyl ene | o4 v/ | ow 10
| ar | ymid | @Iy & eﬁ(glb}ogv%gg state- pres{NEaSIPAREY#d process.
I'n orderst onp / Bl4/aa N\ / such a

usef ul Rggmht; gptmgal yst errpl oyed The |nvent|on r el 5

catal ytic cacsp Mgsh3de enessilasedvs GossoeIBG aneousl y, co- oI ymeri zation of
et hyl-ene wi th other copoly- polynerize ethylene with ot her al pha ol efins

merizabl e nononer §4£h>ﬁE? ARhHON BRY OWARDMEDAM BENSPry| €l d the desired

density range. in ErHyieNBS mﬂmﬁ[ﬁbmkgA@r@ﬂS grams/cc) the
copol ymer product; provide a. polyner 60 and nedium (0.926 to 0.940

grans/ cc) 711)9 WO RN CARBIBY @Rpar&ﬁyﬁhﬁarﬁ'o%@oe’\erbmérSalﬁﬂlareﬁnSl ty ethylene
copol yrreonATmN a Corporation organisdilCani € t Thd QikdhbGurésan thiede\patehtpubllicamds i n a fl ui d

The convmistieg aidey the ilawy ot)fthel%weaﬁeﬂewredarummrb}edoncméw theypregaraien such -a hi gh

.degre Q l"fwﬁf‘é‘ g?“ -E‘Hs' ?"@’l?? w ¥ty that
~the t%(ig?uﬁ{é‘&'s %fmffaﬁﬁ? ?f% it hdd hﬁe Afbhe and in the

1 est . pdicirithe pradets for athith @ pruyeh afreserid lﬁﬂemw toGvo bmmarlallyl, than is
. the confrpstet gy begrinted tofs, ar#h@mqtlvdrewefulnprpdqerfm the mﬂwwmfslo*am d the high

"denoiy G WA SR S T LN steps
provi de many densi Yprrejel & rpgocg,;’ pidfePduct whi ch
can be reﬂﬂuhm:fmlxdaek wsthall chiylyticRete  CRBHME Ghdlkwhivh lban hﬁm u;liIBdb- in a

var i Ety“ﬁﬁg wzslawlqrpspolw epalynpnzy-eﬂ%ne mthrw theroalpha I@ﬁiesvmth free
ﬂ%dﬁxﬁzs

radi cal el Y p e er "°f‘eq under
(FERSTRR T

very s Poc provi de
a pol yneity ethylend apomwls stirred react omm |tma§ge lseamm npraOl[ihﬂ:t whi ch has
a rel at i, e yommestis 11 e‘ndG!Pdl IvEdtrsactoil‘hEO\n@dwdrmdQ#sﬂ Iyrrers can

~cul a Qﬁged} tgo“gs@s ?““&‘I‘VI“ES Iﬂ!?o“’ st rgg ally by

the & i 86ca SHeATT) ﬁaf—.fomﬁaa o thesure process,
or by bh:glndl 4pr gsms.!ue ethy!ldm nnesd rf(ﬁ't caalyst getnantl pnfvﬁie extract abl es

75 pol yé‘fl h’@ﬁ?l efy ich Frlg}#?d percent at
[err - OWn r Py or food
cont gsct n&p‘ E?éeﬁ?gu Q:Gs‘éures % 5 %@%&%{:&k %é;égi Pmtum g

- ,l n sol i cibélor mdt sirned wctohe, paslblbwonleof et hyl ene

oI yrrer lﬂeﬂts 'ﬁiﬁrm 3 ;" % he absence
y A mlgge mrg% i3 a comrer -
0 ( er high! @ sxtbfbo&e léahb srwegm }ﬁlrcent apsmf: |n7-lﬂe uid bed

react or madnsinngl lmapres;uns Wmmﬂleuhnehrfnmfmmmm applications; Tdndishe wed enpts to use
vari ousst petalbaged catalysts. in solid form to provide the required copoly-
he preparation of ethylene polymers in  mer products under the operating conditions
35 - the absence of solvents under low pressures which can be readily achieved in a commer- 80
- (~40 to 350 psig) in a fluid bed reactor, cial sized fluid bed reactor.
using various supported chromium-contain- Thus, attempts to use various prior ant
ing catalysts, is disclosed in United States catalysts, for the purposes of attempting to -
Patent  Specifications Nos. | 3,023,203; make low to medium density ethylene poly-
40. - 3,687,920; 3,704,287 and 3,709,853; Belgian. mers in a commercially useful fluid bed 85
Patent Specification No. 773,050 and pub-  process have not been successful to date, since
lished Netherlands Patent Application No. those catalysts do not provide the desired
72-10881. These publications also disclose combination of features noted above. For ex-
that the ethylene polymers produced may be ample, certain Ziegler catalysts provide pro-
45 ethylene homopolymers or copolymers of ducts which have a very narrow melt index 90

C




ing catalysts, is disclosed in United States catal ysts, for the purposes
of attenpting to Patent Speci fications Nos. . 3,023, 203; make |l ow to
medi um density ethyl ene poly- 40 3,687,920; 3,704,287 and 3, 709, 853;
Bel gi an.— mers ™ a connercrally usetul TTurd bed 85 Patent, Speciticatron
No. 773,050 and pub- process have not been successful to date, isince
i shed hbthf_la-:‘ Pat ent Application No. those catalysts do not provide
BgL. These publications al so disclose conbination of

' above. For “ex- that the ethyl ene pol yners: produced nay- be
anpl e, ‘certafn. Ziegler catal ysts provide pro- 45 ethylene honDponners or.
copol yners of_ 2ducts mhrch have a very nahﬁbﬁ#helt index. 90. 2 2
1, 531, 544 Cem e/ (0.0 t 06 (0. —

readily sub- '
cat al yst.  poi soqudg
etherners caralyst resigdye, <
t he process .ot DL B ol
about t|on V\ntra-&a@stelres,dﬁarran K " TS -
_.'j" piited bls(wdomthtmph)chemfomua ﬂim-meorted cat aI yst "_V\,hr ch
70 Ziegler (Ly Sty Stages o df dhes nowh Ompedmtfthc siredli Cl e
size and whi ﬁth 6}% ' e - |

P ¢fhylene ‘copolymers 75
and'in
speci fic amunt Nooﬁn 0501

w1th relanve!y high
di scl osed i n_ Unfcqm omery egay'ant
Pat ent Spec?"f @ﬁf x.
copol yners ,,,-,j 3 i

readily pr oduceeatemn t dxnsveN h Wammﬂbﬂadm,rma dpﬁﬁdllyL yiu@tn- ow .
for the ué;f»‘?“@roi 3:7%287 de e‘!!Y‘es _ &'S‘Tmlﬁk%w /merization. -
of enough o ?- ok % el G SRpTOT inyengion, - 8g.
CONMDNOMEr S vvrth eagamafﬁ% giq,,g@," ly- B Eth}1&i2 Opoliktat gsg)"%)ﬁ“gc

set of operati n sixﬁll pmﬂsmicawludgmnba teuﬂs beft mmuommeasn 0941 grams/oc

condi t.i ons, Whl-' _ it ﬂ#e“mﬂt%xmfm
of supported2 | y gﬁ{l o sl (A :
cat ayst;s discl g,g
amount s of Pat entThe: sﬁgzpp
and fl uogi ne 3‘25!?,91‘3]901!! g
det ai | ed bel ;@'o;‘-’ ’.‘
accor dance w t henet
famly wl|
pol ynmer pr ody cts1
havi ng a den _
0.900 to less t 1§ FORTIE oide Il dalthe: BB

mel t and a dnscloseﬁehtUnmaﬂétatesfPangﬂ specnﬁ@--z s@pmﬂrr @Id tpc‘(gatalﬁﬁ frmmdmx t 3rge
(0.0 to [err tion Ny 352252} Vﬂe_ Wi | TR PSR o B, om Jdi5hip [9dhe
with 90 h gﬁgmfg o % TR o R PR T i 5% €
anount of at Iemsiosglna, 1 qupt er!éastapomonofboththechrommnandthe
[err]-ol efins niegdsr apd> utméugdl dbmﬁmmmomd: 0 tw!noml'difehesg niadhedmommam

oxi de cataly tscmlyﬁl; IRrIEatas % st @l osed
2 gm s on-ﬁ%ﬁ E’IIO |r1 Hle oxu‘l&xsrpw H)

pelt -..‘- i :

ﬂuo ;. WhE

in United St

bed reactor 30 pakdnenﬁplwﬁnhﬁ ﬁmﬂﬁao notaiad 3,3 p@aam&amvhmbemy ‘be  prepared”
substantially d¢ame urmaca@‘smgd fopfmaking déwy ot in she M f the) fpresryie dhvengion. lareovr de
a ing yr-mol
r C?to &,

| ow and medi ym Hekm jdensisy jelene copplyeers n es‘b Qi
alpba eléﬁiy hre pafeabl propylamueu@d

and ene copol yn%%:iﬂﬁa mogm IR
i : o—1 Mtetldﬂbo r feed stream

ture of the pabymﬁlmb mdmns&mgth}g gd %‘f by g
However , mers having % E‘P F’Zb °t‘hg§\¥h_ _
5 relatl e’ 50] :
Copol yrer s pib Py ﬁ%ﬁ%&aéllﬁﬁﬁﬁvmw oma@ avoa%’ SupP QL T
catal yst havi ngomént AVehaghy low A1 gramefec fof fedimi Bedsity [pBkadrs. " The
di ameter of  f rmemrsin thewlzse@e ni wlvgméh haml- S ,.'dm@doftﬂm mimeechtergmmmm
oxi de cataly s‘“ ¥ SF '.»ﬁ Lo ah et gt RO raarvse
in United- actﬂg,ﬁn s’ b eﬁ?éﬁn{yc@'fms dotebbrher W1
0.05 to 3.0. 0.900 to less than 0,941 grams/cc: and'a mely’  ethylene:-In~ -of -the “‘comi
‘index of: >0.0 to 2.0 which have a* vely - the- ethylene would homopalymmze with the ©
low n-hexane extrictables content and résidual = catalyst of the present " invention ‘to - provide
65 catalyst content c¢in be: produced at relauvely homopolymers havmg ‘a’ densnty of >0. 95130 -

- .'r,a:r')"‘J".' x‘ .




tion No. 3,622,521 pro
from1l.5 to
wei ght percent of ti

vi de

tani um and from

copol ynmers whi ch
9.0 40 have a significantly higher
[err]

wei ght
mel t

105 Publi thrl

percent of chrom um
I ndex , range.
Net her | ands

Patent Application No.
72-10881 di scl oses the

-the chromum and the
titaniumof the cataly
pol yneri zati on pur pose
- However United .State
'|nthe_3OX|de|S|n 1

hexavafent at-e
~copol yrre&lyns/WnTb%

%I‘S

-_‘a copol&
~f1ui'ds
Sethe

Thus, mo'!sh%x vde
-ol efi ns. T

T

are prefghat

tely a l

| %@n g
r faslmal op&ﬁé:ent The E:ﬁzﬂisi ubed
qinycmeempolymer Thobmeimhyl ede aprefeny invintin is aghromi

e Ty

utene- 1o dfpdind G\a dfed"@poktMand

to 2.5 wei ght#percent: of fluorine, wherein

use of a supported
fluorided  and -.
st is _
S. .respective oxides -
S
10 hb

@ ,,are%faelscl d§%’g

el

d +. titanated
in the formof their catal yst for/]et

Pat ent Speci fication

3. 6pAasgl and

| e
chr

-and where
port
publlsh

Pl

in &G®

ﬁé‘i%

aﬁmed iy gen

d‘gmn oﬁw aeﬂuolr:l‘?ﬂ

at

i on of both
i de

yl ene

in at [¢ ;‘ya' 45

ion of the chrom um
ed Nether I3ands its

ast a
oni um-

mdes " raki ng | ow

wdq;gﬁwcopol ynmers in
rpagREss loftlthey usef ul

pw ogidn(Crdey r 70 115
rr] al pha
pha ol efins
nﬁuly et hyl ene

pol y-10 1Thﬁ:sefbt£lﬁere1hmmhamﬂusen1cmer

i ndex of of a gwfmeien m!msmelha%ﬂéx

rel ati vex1

density C> rac on an are atl
~and 0f5 1 rlthmmeﬁ ieH of @ golymer isharfleon

and - i 0. eflef lt%m‘rs#amvefgm P?he'eﬁf bevigen

f -sol veh oléculgp, et
: ?nerzloaﬁa ‘fﬁjm 14k ’“&,o Yii 3 fﬁé °

pri magg | MadG{aelt indbst (Mm GN\bbo{iteelm ahthe

t'he anoemnt high mcﬂ@ular[ wrigljt polymers havg
density bf’“!h };' Shtone ht%
‘than 0. 9%1'% ﬁ%‘ ipBilhc
“COMDNESTE EonvehfbAAX i bldiig0 et

- woul d hoTepebotymers maievmtthe plhe\ESSI vavh{ e

re5| dual Pfese'&tl

. A o e
or ne nd 0

of 30 [ 82,0, and preferably 0.1 t031.5, and

3 grans/ c(huzh'[dadsnelttmdexa(dlﬂxMEcnﬁ ftpfn

svanndwhm ™ tangrwtnaosweb«ypomhongh el t

'Y g (i i ;300 to 2.0, a
f,{,,g% ar;gﬁﬁﬁyp for |ow
vm} Wt |ldiw tﬁvesmd.u,aindcp&m’mmtfor pol yner s
tfemmt 5 togltS howh. Jfibe vlyblylum@vmpwmp@r at ures

RS II R the absence
HpothE fwh dwﬂ t
blmuemdemhl eveshppoﬁar umhhﬁ afiD

xquwd porindu muil int sqeht quantme@g ug/sat ed |

des"e # %?&ﬁeﬁ 900 to | ess

neriew actlvﬁted ttlpiw: ress epoe- of t he
c&wy?#ﬁﬂomgrmhmwgg}ymﬂt Keomet ¥yl ene
r e >PF‘F§‘E B“ﬁﬁient and
R SOV deP B Ealal yst

€l Yhe o Qrmﬂﬁhﬁd'iﬁfn&fhl&\dlﬁ@lmrﬁ density
compound the titanium compound and, when % 531 544

Bﬁﬁw tﬁ'?thwoﬁt I's.

i nmport ante m@rmem ?{g ! eﬁsdﬁh g o it §Sof O the
readily §F) lsi b@%% jfgﬁ't e&nipﬁmpakammsth’eempbrtsdneﬂ a
Pr Ogr 85 SpfyenerizaQVE kdniplaturel 6 the | rddctlonl ecbefoeacl‘mrumnalsl crempoutch eig| #idpbi®0 i n
appr oxi rr&éeahy;maofl nhaedmnéraasﬁnthmtarmﬁnt °‘°‘° actm x?'ofyﬁx jid,the process
of the d@nts’!t y pelt fadex oo e T, onﬂw Rid welMention is a
chrom unfg ixleiP ;’;," {ﬂf@é@l 0df ShCsupbdit and e rEbrMIBY, snane:edeéia based
cat al ;(stof by RE W,ﬁl and@uqm 'es I;l sane ;eSLbIt Il vary
from byﬂmylmpwnlandgor&ymeasaislth;mmo 59 ey olile Fﬁ 'ﬁl nomer ,
under twémﬁa'ﬁ@ T%gmmtfg’sh_ t it ani. umoi:orggqy ofg opt | onal Ty a fluorine tion
* condi t i ORS presen: invention have a n-hexane cxtra . aATIGUR.Q rand pekfdrably eppdr t  and then
aCt|-4510ables ;ﬁ%ﬁﬁ“’?@{;@% lnapﬁanﬁ%ﬂés ﬁl%per%t efaitpum (cplgyiatedy 110, ¢
Jesul ti o |2t Pgrcenty 5 iven melt
index W@&ﬁ?ﬁ‘;ﬁ" R °f§‘,’,§f°“ﬂ g&aim i w %@%ﬁ?‘éﬁsﬁﬁ?ﬁ’:@ czig'ﬁé'?dger mol ar
anmount s g E mr}gtﬁe uss )]y %rom [err], and would be
 needesh i Mcrbdse :mrﬂil&ﬁneoéon{eﬁ; ay efser ab eltronilmn:mﬁmmtsovtﬁd;rmqy beudlpal | y

[err] = tendsto lower the melt index of the polymers.  use: g tal t and
1 S C
pr ef er ab] yof GEolymers ‘g:ngg %@% qf‘g“ﬁbﬂf A 1§§, - sgfrom 5to 15
hour's. oGkt Herdg in Orthadfar 1éa6t 4TRbreow!k mhem wPol yer s
havi ngs cmdu:h Iuteﬁ.l;lloﬂﬁk Umdﬂ:aren Uy alkel fymuebospxl@dAalqaelaaPml ¥2hi gh
mol ecul aperetrgmillion. ad greferably (BDEE crrpmpim e o . and the
cata must,. m a on be in
ﬁjghl 1&F statb, e When used,

relati veg&}g‘o \IJ%
i's usual lpdbcictiviey! of lyste

ne tmlqrmemmcmanse bauktug& dxsdbkanded W th

t he ssrppduchved dof itheaqatalysn is @riglarily a func-
tion of the chromium - content thereof.

The copolymers of the present invention

- generally have. an average - particle size of

from. 0.005 to 0.06 mches, and preferably -

65 of from 0.01 to 0.05 inches, in diameter. The

in ‘United' States Patent Specifications Nos. 125
2,825,721 and 3,622,521 and include chromic
acetyl acetonate, chronuc nitrate, chromic ace-
tate, chromic chloride, chromic. sulfate, and
ammonium chromate.

Water-soluble compounds of chromnum, 130



20 load nelt index (HLM) of about 0.0 and chrom um conmpounds, and in
such quantities 85 very high nol ecul ar wei ght pol yners have as to
provide, after the activation step, the a high load nelt index (HLM) of
from0:0 ‘desired levels of O, Ti and F in the catalyst. to I.0. These
hi gh nol ecul ar; -'wei ght pol yners After the conpounds are- placed:on the
sup-. are di ..icult,' I f not inpossible, to nold in port and it is
activated, t esul ts a pow 25 conventional injection nolding
U 6

equi pnent . “dg free-fl ow ng partlculate material. From 90 The
copol yners ne n the process of' the 0.005 to 1 MEIght percent of the
conposite pregent invention, on the otheLﬂggnp can be catalyst IS
usual Iy enployen™ pi=theth——t- ; he

| d FIPound | apmispdfesdugfinesompudiioposides
o B %&2@3’%- R

“tit . _
and corrpound potutdie ofgtaaal 01¥enE-SoRPRU hally ddnE By 3 -nde-x :
(HLM) ' of ftbomomrmm&!;stw alwhh; ristd,lorl ne corrp@mﬁﬂyingaﬂteh@mmpmm with h08ky, &
mel t index of thah %go = St gR ﬂ;b'vempderdwt it bk foeep ™
com are made igid ° 5

before.the act |mtoydans00ﬂ1attdt01&si 8 p%rti‘ohl D h ﬁﬂtﬁ&ex bggg;t he
conposi te chaIW‘malschntﬂmfm, 0ts. tdrying teﬁ;mﬁruat ure
of the reacti orftMPREAsqrande those difc) 00to 30086 100 .t he denS|t'§5
of the polyner lﬁgﬁheg  ddin : SO b iy ?‘h%;ﬁé\'% mﬂ%us
the melt index 72Abaserniahpleasft thbsafcbtﬁiibmm& ai%eheuﬁucpng) hteihgCt tire THa! pﬁgég

i ncreasi ng tihe theed baviog: Iﬂtsatrmms lyst it contaf asyeabaf g abnortdayge tidupinthel -
wei ght t enperat ur ,aqq%v decr easi ng- thesqsmﬁtcymlyst@mm ® 3¢Hyasion step ) (B0
the chromum tit % the pol yner

and fluorine t hewl&mm is 1, 2, 3 or4;mis0, 1,2 or 3053m°hy|t€r960°tﬁtf010 §i8'
i ncreasi ng theand me =4, and‘,r-om 0. 05t o 3.-0, aix chowrs ©f @o. alwlld  ber auficient 2if iwaih
content of £Re ca 14 dne REen i ugedan

(cal cul ated Thexugo B C‘stcm jﬁp ,]%ocg T} PLmaterga get o ueh 45 fo.capse

i nventi on have afaj emkyl da Oy Ig hobbrt aadwmg&e&uabl y :
from 4.0 45_ ab|RdsRon 0| eg@rmmmdmntpenedme ﬂems@ (OASIDR | :
percent of ??t@sgj% t éRf%!_’ﬁ‘tY’ aﬁ 0, fﬂ&ﬁ;S :
percent as Ti)xi flhofiiCor fiddhar |51§mc AL Sl
from[err] t otodd. 5, . and preferablyfromO afabmmm&son; """')(W’.R. _ )
i ncor por at i ?15' _'ntch@m d lp@!rdeenﬁmgﬂl’s $-I9E|bmd¢é, @daitmbmm{ err]
cononomner t b :é E)’g"%o fie aby 95
however, . aI SO iy ch; : s t he

mel t index of pdsst-nedp ylﬁngpor: med hy&wude [ Rickohs Q0030 PUWIROGrakie

copol ymers gadé"l ss of the- chrﬁfﬁm'ﬁdtharctPrquedgm table to .-

yield [err] ‘so %:’F‘% dugly e apeted o -S“PP“‘ 100
lily]

activation congy i & s "Fﬁ:,h& on of
that at |east an i t6|3§-0m um s dofl in thBpores Alﬂimgh or der.

of less tha fwhpdlsmwbele acyipl Mma tbctprd@ms 12®tpa-rts
per milli ongo ﬂyjﬁt ' o‘P'el h'é‘dE'FfP‘Gm{)t ibpficrde S(l‘q’ie 105
t he support ed, diﬂns Rydd N &fko r&ﬁpﬁﬂ@d’ &heperas é bt

catal yst nust, tham HRdehith omy beeusddnart hitsclosed al When p&e(tbtﬁ:n l?hieﬁlbecéxl&s ﬂd’rgerTB.I’I |y
a function . h lands Paeny Appy WO% ﬂtstmmd)ﬂ)ed, it rapuess| (et | Vi ty
ot e ot ety SR oSl ot PT ep
duct|V|ty of theaﬁﬁahﬁira}(@ nd - #midéridR hézhiiiord- f %&uﬁ e stl nt - '

Speci ficati onsnmg T!teﬂumm)cmméund&m odnmm Ltmeeﬁﬁﬁxgnts lifdtite @ the. ﬂmduzedz 25,721 .
and 3, 622; 5g1 SHd ﬁ?t nc T Hremc am 0| apehytheseby) fenhance: tptre@dmon o/ ot |
acetyl acet onaigg,solﬁ -__c. ‘E@s‘ @H%P‘%‘F‘T;f’ N S B a'%gerlgg
particle size afupo st, hia [ﬁlof: G, o o scpens e il b e, 005
to 0.06 inches Témah tP ¢exlécb ensésrmhdimmchfmtees:stBSupt@é . thdrébin 0 0.05
i nches, in & s the, suppo raRlye e G@bﬁp@l’ on ihichf thdﬂhrrcmltu cattp® . - 4
1,531, 544 gg ODS ‘of the present mventmn Are porous.  waste. In-addition, a large supportmmay Eg: .'120 '
© matefials having a high surface .ares,- that = as.a heat sink andcause “hot- gpots” to form. .
is,” usually a surface area in the range. After - the  activated _ catalyst ~has - been -
of from 50 to .1000 square meters per - formed, the copolymenzanon reaction . is con- -
- gram; and a Pamcle size of from :50 to 200. ducted’ by contacting a stream. of the comono=- - -
60 microns. The inorganic ‘oxides which may be . mers, in"a ‘fluid. bed reactor ‘as_ described : 125
used include silica, alumina, thoria, zirconia . below, and -substantially . in: -the’ ‘absence " of :
and other comparable inorganic oxides, aswell - catalyst pmsons ‘such as. moisture; oxygen,

as mixtures of two or more of these oxides.. . . carbon..monoxide and acetylene, with a cata--
The catalyst support whxch may have the lytically- eﬂectlve amount. of thé catalyst atg -

o

-:P:zg
5&"‘




such as [err] are the preferred conpounds chrom um and/or fluorine
conpound deposited 65 for use in depositing the chrom um conpound
t hereon should be dried before it is brought on the support froma.solution

- dried af

Of _the com intq contact -wit the titanium conpound. pound. O ganic

.sol vent-sol ybl e “chrom um This is normally done by sinply at/ji ng or
conpounds may al so be used. . pre-drying the ¢a 5 ‘'support
with .a dry The titanium conpounds which may be inert g ALy air
_prlor to use. It has been. 70 used include all those whick & ignitable

_ ~found that the tenmperature of drying has an yi-eld [err] under .the

: gefl vast I on condl tions appreC| abi,glgu ect on the nolecul ar. wei ght enpl oyed
567t hert—=at—teast—= portTor—of— e ~ (]I STrroarion and tne gem; #(gdex of
“the pol W 30 ansluathmvtfrfmeswﬁrﬂmtﬁé fB __ t the: gapplymerizatiy pfbduced.

The pr {8 ?ﬂv&%ﬁﬁg B 4 oy ﬁ“‘l? ' Pﬁé‘&oﬁ@‘&e@sefﬂ in.

. Uni t ed the'p‘iese farts @érl thillion mthestrea.m of mon
> Speci §j oBcoon No 3 622 521 and .. Act wﬂbdlsooaawodepdnhlegsmpjpm&tc@dtycpat?gyst . can

publ.i s anE'é 'G?ﬂ‘&t‘l’ﬂfe r@ﬁ‘ﬁi :;g We’ ) cco t}egca nearly
t

| any terr%: gl‘{'l' Jits
~sinteri @chie b@leﬁﬁ%ﬁ&gﬁ %sc Sihﬂuﬁtﬂﬂl’es

of a 10t npam ldfmdrpj!rcmt rof alre Gxtog€nca: hr ondghtotplrmdsmppmrt Msaltead %lrl ng the

acti vat mppng; grpthe y@{; E}The Afqunt (fl density range at any given @ ggano Fe
RN g e S 1::::*r&,o,a‘o?thf;*?;f:m?;e;°'::ah fen Bt he support
Act i Vat lefdBloye® ARE b tHd R6ride fcoritén®oF YHOCT Breskh ia tHe, gad stredm @ méromeSiwhich is O 1, 2
or 315 [ceilyst. Smiieoncrases kﬂnpmdep@anofof isafed wthedreacncbased on the total 25
si x_houfhs afa! dmmég B (iBPRant apquntyede gllzmluscom omer “ﬂ;jgglj

ey ?rerl;l:'?i%i@‘e Swhie CETER E e e%gevﬁg saterr] alkyl,
‘aryl  or gybdared twgadﬁs,@mte ﬂe&mletnéed to get sohigh as to cause al kyl group,
. or a.conbination thereof, such sintering of the support. -as an aral kyl or
~al karyl group; . ' ol Q&*edOf . SUppori. %Gadhelde used but [err]
is R a cycl o(amh&ggenyl or a iCédpolymer Ml Cr OSpher on ghdlstreddt er medi at e density
(|VB| D 25 _al Kenyl group such -a,s_an__gt_h.g.n*l__p.pg.p.e.n*L._.gq—l_pea having a
‘surface area of 300 square 90 1354) enyl or. buter%ytL s@roup; and
" neters per gr‘aﬁ‘iyeﬁd a pore di arfét 6r "of X is a chlorine, bromne, fluorine
or iodine aﬁh@éﬁkq 200: A, 'and are.;warage particle sitgdsatom
‘of about 70 microns [err] |nches gv;/ The titani My conpounds 't hus
i ncl ude G age8tede-& 952 grade) , %1t ernedi ate der- § titani um
tetrachl oridey Lt Lani um tetrai soprom-/ssty (I'D siligaolsmving asurface
. areaof about 65 oxide and-titaniumitet tabmkd.g._lh.e_{.q_t_&n.___ 300 [err]
a pore diameter of about. 160 A ium conpounds. are nore conveniently de-

and a  avRIAGE PR lofckibh systhef Whih DO phridid3beRdS ks CAbWOR ihifies URRRI t_ fTrom a
‘hydr o@,arﬂagﬁd in ﬁgﬁfmﬁ& &fet;ldf process| dﬂﬁiihesllb&mbiésmay@gdibhtkalsu;l nagmd tes deutOon

t her eof present invention is illustrated mc;hggl lylaqrr % t ther “titanium
(as Ti) ¥ pe| ther g ’e s suppor t

100 the ‘t’éﬁtzﬂe ""tzr’?l ﬁ% anéetésvpec ,se:re B tually,O ug&n sddréface area, as
dESCHSbEdTheE'Eeednﬂn zénB €12 dompuisesnd med af I allel desipéd particies &pscts 1th¢ otaftsp: 175

chrom uﬁgn@mtmﬂ@%?}%e%&&ce and lgj;f | ¥ from4 1to
35: 1. cles & r h&e g &ﬁﬁﬁ' ¥ fluorine
corrpouncf%‘ii‘,’fg?ﬁjl bY;n cgﬂ%m g gj;, ﬁfregéﬁiﬁnlteﬁ not en- 40
used 4N cthel Gem codpecylel gad flﬂmduanen lstacmede by pdEghs tagod

S
bel i evedinobes z«m. Eh rmnmm eIgEP e lycon
pol yners ﬁ‘%ﬁb@? ‘ﬁéfﬁj@t"ﬁ‘ g‘&me ohie %26 Fl uori ne

conmpoun € fluidiatioh npr&aaup%ﬁa sof efall @ppekrbii OF tae nféafnﬁls yﬁtvxdbiaan HF whi ch
.may bss usem times Gli; 36d awed prefeiible rfrom pmrgclgnmwasx ot fvelrtex ﬂlQE@WSFdI ge in-

pub Sh%%%ﬁ%% F"Caﬁﬁ,gﬁris%g;ip oqﬁggﬁ, Ly tzeghgregbyit-

exposi ngci v yrastY@l‘tmmJ.& 8 Gt R ammsa cnte ammm um

i Nt hep i Fimidizatio}, €bemicd Engigening 'ﬂhledq:gqjentpeﬂp afometay
amoni un?ﬁ’&ﬂ deries- Vol orm é@‘g é‘atlall ystMks SE;Q t i tanat e.
0
5m|

('D_D‘

rar.e at W 1
The flu BB AN s DIMEE gf ith G, #n  the
fluidiz Sont dFdocilized h&heS mpiRaipt gafsh@rﬂeteﬂiﬂned wnd gdsereby

enhanese ‘Elh’e$pp18’behubto|egnaméndl disgvibute the analyzer 16 positioned above the bed. The
powdery catalyst throughout the reaction zone. gas analyzer determines component deficiency
. On start up, the reaction zone is usually in the gas being recycled and the composition
charged w1th a base of particulate polymer of the make-up gas is adjusted accordingly to



50 aqueous solution thereof, or by dry bl ending catal yst: residue
polynmers thereby elimnating 115 the solid fluorine conpounds wth the
other the need for recovering the catalyst fromthe conponents of the

catalyst prior. to activation ~polyner ‘particles. If the support Is too

| arge, The, Wnprgani c oxide materials which may it may resi'st. . fupture
thereby p ntl ng. be used. as the support i.n the catal yst com .

subdi vi si o ggh woul d result in catalyst 55 p05|t|ons of the present

i nvention arfl gprous. waste. In addition, a |ardge support may act 120
mat eri al s ‘hakwjng a high. surface area, that as. a heat si nk “and cause "hot
spots t 0 f Or-amis
activated - cat ahsiiin haScsbrRly etid) 80 gAu O ik R0nS Sl tﬁteteafts & them
forned, the cop mmzutthmmhermbnmnel s'conm G fiidized Ninditiop A hikd boeseSdeZ@ of :
from 50 to .200 . B _°_ apleteo fividization gthe, RS aweseegom; _-"pam@qsons
The morgamg YN - : ki op Yo 24 ‘
descri bed 12 qﬁﬁdls mabvude el Tﬁ’e?e exlors i Ighia, p&%&oﬁ e -
substantially |drstrtbhtzona:mae2m0‘pftheamnlt &trhmn bﬁe I nor’ gam c OX|';d
wel | catal yst “pﬂis@%z‘ [ 37) bet isedoay W
of these oXii§leSior ract G
cat al yst SuppOIrghs wHidhGén
catal yst at- a zone,lplﬁt&:ablﬁ
tenper at ure andedAftion z
copol yneri z |ﬁp“f§g @ﬁ@s ef'- FoP o)
cat a- with tlseamat s,tcﬁn 32 itk wye&qﬁ 1y __.' 57 AR o
i nvention can ok thes edocity redudtiver @ficioe exteiive amrtatafmmamemw
presence of up%‘%@@’&a‘#f‘% bl ‘;:I@ér‘imy i fpperaiure of the

the reactor,je &-filter 24 designed

il icl h fl P
dependi ng on t%srtgggi&%rmﬁeﬂ NP %‘&ﬁérh&two
conononer. transfer surfaces and compressor blades. 25 Iafe

necessary to T e“g EHVY dhea mspd

of the: [err&scadd i "_ et |

et hyl éne t 0 "acBéde B consthrftly [

et hyl ene in 10no dotiGeable tefiperntote gNtemeap_peasftot hes foe

pol yners -havi n%j Hﬁﬂ‘@e@F r"?EF w'h%e
%o H ke

density ran
this result w
the parti cul arofcxbmmmnd;t

"'g!%mrt?%ﬁs@ &m sye

lm)bee% qpf:ratedlrese prmdrm lﬂaumslasmust

Iy surface ;arp_lrsq L3 he range. - After the 6 v

be enpl-oyed an?fl : dg! TGP ég%)f p‘t%]ggé? Psream -
of nononers - Tl e i1 d
to the reactorm aﬁ%ﬁh&&ﬁ% tegicp&lamkeﬁ&#ﬁa L& ggpr ovesgt hel- cohrmn% IB&

I ncor - armuntbeslfthst!#yy
t he vari ous i ntegeyeetjempeay
mononer s- hayp Ll Er A redy &€ s | 18/ thbny confpressed: ly
stream conpar gda tdtprdi®r e AR kevdried th FheCre reOf 19&:%;?1&6&&/4 Y p ithe -
mol % needed Ommraodrfebase 18 a]:?etgoﬂt;hgmmudbeda @gpcif bﬂ;@d{ﬂnﬁ?g theh:atalystlan agas
on T Ton: e 1 ~Hm=20n'
stream propy| efjgpush distribution p %{ pomm o P %‘“’tzlﬁ" 30

¥ n'I'tuhat@msxs 1ﬁ&tqdomtﬂmbed diurt her
;:.I_esfs'tegfﬂmé hesmpionsgics ppintcdy.

.-E

can also. be_placed: upzuegm ' ture - of 'this .
but ene- 1 45 exchanger26 p ‘6 U&= - catalysts used. in -the- pmm.- ' rexitio] ?ﬂ)e' 1
2.0to 9.0 The distribution piated2 Hlayb&n dapa;—enarelmgmyacme, injection into-the'aréa belo {0
7.5 ' + tant role.in B toperdkion Af fhe wéactorz Fbe bkpdd:lstalamtm plate gnay tcayye \pﬁmdmzscan S
particles befoga I M;WIP% ;‘ | dggmedry diop fohsein thers pag qrenpal nﬁ%ﬂ%‘t ice
of the processhlof e Eartice svele o | g of g o 3 Q% 8 Wjstrttin, Brs
present i nVGntho@Qnd %osblblblh‘éﬁd'e,a vkt i Qhel Gtalyst '- :

different t hervrhuecbmomwttﬁng,rfexf éraequiegcemtmset @reclnge theéwmonl@ l@dnsd'utos of Wte'n s
different, thel 28 vBPt@ﬁﬁt W?X"tﬁtﬂg’g@g tick- Wmﬁqtty

reduc- thessd  Prifhu eg@g%ﬁﬁw

¢ of - ** to&
Rk Jstgg tﬁé’} [Rewtweny iy gt
first product at&/@ﬂé I eyt; oA ml @£kt

i
in_the
_ 314 used to- 120
.deﬁ-fythe catalyst into. the bed:’ .
. at the base of the bed:is, therefore, important.- - -The. production raté of the- bed is solely"r_ L
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45 The reaction zone '12 conprises a bed of the desired particles
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a heat exchanger 26 where it is stripped of the from([err] are used to

prepare heat of reaction before it is returned to the products having a
density of from0.900 to, 90 bed. By constantly renoving heat of
reacti on, 0.920 grams/cc, and tenperatures of from no notr*ceabl .
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~ash i s\det er mi ned; 80 gas across. the re’&cthdt("tt-hen-l:hxﬁtfeereme bet ween

since t hebxgaplej MbssdiMla] IRRRcomMs8ed oAshpo 1My etexgach teffftat ure and exit
gas tenpera- he poried c ys h oduc ity IS

i ndi cative. i thé&4r at gldg %ﬁtl c@ﬁ% - I"lms3t t f‘?l}g&t he &p%unds %&apol ymer
produced poRymero.¥or ma4.0on M8 a CUest adpiPyasy3vel ocia.30 pee3ipound of total
catal yst consuned, Th artjcul P uct prefer- n-hexane
extract abl ed 0.34 37? éo aésg”gbl y ontgl’gﬁ‘gousliif%mtha‘?‘g‘%n at a point

34 a s,arrploemof 10e3| m4s$ Iagmzl yo.ptaessadol ntol.& ato.e¥s close to the
di stribution pl ate es and extracted with n-hexane in

suspensi on Wi th % portl?én toiheoﬁzéé rs?@%m”a’f’o[er]r?ﬁ for ¢4 hours. which

is vented bgfor e,,dghe pRgti ci@s sedfihe ‘g@ogpr eglyggle iyt her gedsyneri zation
and sinter- Exanples 1.to 21." ing when t he particles reach their

ultimte A CHH yst12 Prep%?r%ttl%?ﬁmTh@'O%"at AhPPs ub¥d 9083 collection,
zone. The syspengdjgng g@f mays al S@gpqs i nolgagarrphq%ol 2Ly Wer e prrepared as be
used, as__mentioned above, to drive the | ows:” product of one

- feactor to another reactor. To..a solution of t he desired amount of The
particul ate pol yrffmply OEUCA | s con- fhe rsiipported icatalyste eontainkde ¥ @fs5.6i stil | ed
wat er thaengrﬁsanwé,%lﬁtﬁ eem;icrxg pn &esstoa B, y lehhd’safvﬂl,%:fﬁ 'hwelgh%aé ré:'dedoaSOO
grans of 34 085 2 ( 10a pair of
timed S ﬁﬁb‘iﬁg}l iﬁi%x%gﬂ:ﬁte%rﬁk § %?1 sl%g.:cutal ,an%tt.heot r§6 and 38
defini ngas&sCISS‘éQJitﬁ@ant&Rct&Qﬁlﬁ at 8250Q., a ghbm‘ acabnrlmbdhfw a out 300 square
nmeters 40. Wiile valve 38 is closed valve 36 is per. gram The m xture of
-the support, water opened to em tTAQLgImg of gas and product and [err] was
stirred and all owed to stand to the zone 40 betvveen |t and val ve 36 which
for about 15 mn tes W s then filteredCi S tH.e?Pagq sed. Valve 38
i s'then opened t : togi’e V\@e abait 2g00;, 23Q8'm of llé"ol utllb ,ﬂr,ft eliver the

pr oduct tm(aaﬂteext,er naltireceveryc. Thesiger I’}atllooadEd'aﬁd | i efebed@gact hen dri ed
under zo itrogen for
about four Boursoghe #ext pBodA8TS red@Q/eryOQﬁperatiQ)n. 5.0 at [err]
Finally, t iz b ctor About ;400 gr of the
supported Pgrr] H&gS gg eggl p%g Wi tzﬁo an oao équat eoventl ng‘ngssystem was

t hen sl urriied i no.abous. 1200613n1 snf dryobo aldsew vendi ng of 4se bed during
start. up |sopen hen desired g nt of and shut down. The
veactor doéé- not ?‘qw? @étrﬁ?gomgh@l !

reported as grans per tenperature change in the bed so as to e;ei%Z 10
[

h'l
9

nate das addéd to the sl urry.
the use of 1stirrong neans epd/ er.swal 3oscr apess The osystemawds then ni xed
thoroughly and i t hen the

nmeans. - .
i sopent ane fhas d??%d by heldind’-110 38  %HE suppbried cdalyst system of
this in- the reggfi ongvesgel . guenti apo geneyssg! |y ypel ds agfil uid bed product
The dried material .was then transferred having an average, particle size
‘between 0.305 tB4an 4dtiv&Bor 8 heat i3fy vdsB&l) an¥l a desr?ed and 0. 06
inches and prefegably,between 01 ant, of [grr] v added and ad-
and 0. 05 |n2hes 5\%/her el?n sugporgt ed catgdgtl yst(Mm xeds The \(/:\g%poy tion was

t hen heated_ 115

15 The copolymers produced in Emmples 9 to'l7 had the properties shown below in
Table IV. _



55 residue is unusually | ow under [err] at [err] for
about one hour and The feed stream of gaseous nononer, with then at 1500C.
for about one hour to ensure or without inert gaseous diluents, is fed into

that all the isopentane was renoved and the reactor at a space tinme yield
of from2 slowly to renpve organic residues from the to 10. * _
pounds/ hoyr/cubi c foot of bed volune. tetraisopropyl titanate so as to

avoi d a 60 The follow ng Exanples are designed to danger of a
fire. Th treamwas then illustrate the process ;of the present .
i nvention repl aced with a.streamof dry air and the The. properties of

t he pol yrrers .3 oduced cat al yst corrposr t],san,suas activated.-at [err] in tige
Exanpl es were determ Ted by-The for ap u% W our s and them at [err] or
fol |l owi ng test nethods: % r] .for- about eight, The

activated 125 1,531, 544. E : - 8 catalysjt.aas 15 ecool ed

wit dry air (at- B Use of Catal )ests in Exarrp%es Prodget? ] refeiarent size,
t enper at ur es) toE’&B‘B’Gt MLy HLMh g FRR A Regp g Ashyp 21“’é¥<perﬁ¥8?ﬁts Wé‘?cées Ev

conduct ed further - zool fro [e room rrper In _whi ch et hyI ene
was copol yneri zed %d°630 F‘]ure #‘4 hoﬁgzs( at° |e’rh'1%9errper3a?12ur e)0-0 D
but ene-1. Each of mhe rmctl N V\m Q@Qﬁuctmﬁ 9soggnrf| aagt crua@ge ' _
for 2 to 4 hours -after equiibrium- was:reached durin "th course of the

catal yst preparatildn. 0in oMb2 0r92t5he 08RHer Offi5t wo 668 |d Bel redPBdr The
amounts of . the chpom s ti{@gi Uy  $¥84seMp dee syls]rogm Rgagt or ¢fpysWas as
and fluorine' conpounds whi ch were, added - ‘describéd in -the draw ng. It
has a | ower 35 td3prowilie tlﬂb9de$56r e@%@velosﬂl@f t e el emaﬁts &s®Beti on .10
feet high and 13 2 i es 10,,..N at ate taIyt are

fol | ows: (i nner ]1/4d| a@e,:({g i@?\d }Jt?’r:rZ up’%g% sgoc %{on g\’hﬁ@ 3316 fe‘ﬁfzshr gh
and 23 1/2 i nches 15n (|0m9er) 9‘s‘é| gm3 %0832 001Wé| ghlt,lo% of 1.55 0.035

di aneter.. The ot her. ystem r ad 'C qopou d el & ,nt in
the flared upper s18Ct| c?nuof bac 5)(1% lgl% addeg’ 1[08 516 _
theactivated 17 0.04pl aged  1day as&kralogm Si ckeﬁosect isre \Ahlu:d34\/\/as
support cat al yst 16 1/2 feet high and 13 1/2 :
i nches in (inner) di anggle, T OVer Sect i gnufa _qarvera,smﬂoé.saaeafrr'
Cr (as, Cr) ' Examples 18 tb 22 etdTRunCin"REAEH10 N She- saippolttD Eatalydils chritfineld QM kreifght 8

0.4 B under a pressuvee ot B@9npsigofind ‘Regact O, Gk 4.5 weight %, of Ti and 0.3 welght% 0.6

5 velocity of catalysts used of F -other reaction’ conditions for Ex- 10
(I%Xgngl gg 1 to gn these 3&%@6@%&3‘}2& as dxsclosed Oata Qs to 21 are shownm TableVbelow

Exanples 1 to 8 were run in Reactor B Tr'(ABj-cEpVopyI)[err] : Ti (as T|)
under a gas velocity of 4 tines [err] ang a, 35 K
pressure of 300 psig. The opetngl ysts used }_{{these Exarrpl es lb@%,ﬁ prepared

as disclosed 5O0Ezaple oC 4.5 . mol ratio _ oabm/@aceAfter
activation, at [fert}l—each—of 25— 4% :
t he supported cagal ysts cogg ai ned . 0 4 \omnght 25 [err] : 37 - F (asF)
%[err] weight % Ti and 03 weight %1.5 - - 0.7 :
of F. The ot her réglctlon contfl tions for " @)?6 0.6 370 3
anples 1-8 are shewn in Tabge |below. o@s TABLE | [err] a3
Space [err] [err] Time Yield, Tenp. T nmol -
nol 2L ps/ hr/ft395ExarrpI e . 004 1err] - 36 ratio
ratio of—tbed—space—t — 90 : 007 '
0.04 - The coolyfners produced in Examples 18 w21 had the ptopemes ‘shown in
Table VI below: ) :
TABLEVI _
Average
: o wt, % partlcle
Product- n-hexane  size;

Example MI HLMI FRR® - Den.: %Ash  ivity  extract. inches |

18 014 165 116 0925 - 0.046 = 2200 175 0.02 "

19 0235 241 105 0935 0,005 20,000 165 002
20 051 3.7 72 0917 (0021 4800 50 003

2 0.4 143 102 0.935. 0.008 12,500 3.7 0.02




2 89 0.10 - 8.7 3

90 0.10 - 5.2 4 90
0.09 - - 6.3 5 90 0.11
6.8 6 F95T L - 0. 085 -

7.2 7 i 95 0. 07 ,
95 0. 07 ' 7 2 The copol yne
~in Exanples 1-8 had the propertles shomm in Table Il below - 9
1,531, 544 : . 9 TABLE I Ayerage W. % par t.i ¢ /
Product- n- hexane size Exanple MI. . HHM . FRR Den. Ash -
k»/ty llextract i nches 1 ) 0 ﬂﬁlym 8. 08 _“_202 0 9237 - 0. 913 - 7700
J0.799 —g-03 72034 3 39+ - ' -

. 20 © 0.031 Egampla 2z B30, 27 1 ~ holl@. AftenO a&ﬂzﬁﬁn, &Q &ia?ysts 0%9.00

.32 wsecin’ le eparay 7The. %lyats 13l vgrioug aBE of Cr) TQ héx, opthin5 020

49 g l;sts f‘p were % g"‘gnd thesg gmaunts age lggd below jn 500 1. 96
02156 e e e iﬂasm@ 0.009 11,100 ~ 1.41

. 035 7 of titarfun® Jwas tetﬁﬁo;ﬁopyl tlﬁ&té) and). 9280 Use Of O&dysts 111@1:&%: 22 t013938

. 027 8 the sogropf F, wherpused, was @%L)zsll’so 92%be: catalysu@we useam @Q0experinfentl 1 .

. 027 %%"5"";{; e e of fluorine ¢ fa g’&g@ gé%% t°§1Y gal 25ed 4.1 or

moooowwm

.6 Boarrprmss@p&ﬁ FEHIOE Ml wiE ACHsR anBat 3 Wad or
wei ght % porah sﬂicaasuplpoﬁxlamp& e pardife aigd 1., WENee relidtibus| Wer eﬁa&ﬁa usa 0.4, 0 26,

0.17 ano° Gil ghes los seface argp B molmwaef CeH, fGAL 000801 mnd4 times
[err]. %(ﬁﬁ‘olﬁ v;,ep‘:es ;"g{a‘;ﬁ °t4ﬁ’elbi5 st °fcaf{0al ysts
used tisn Jcﬁiﬁ&e b9 XRIEP dir va@nTg,Q,n Mgng arrpl es 9 to
17 are aair_fhr sbdupsipth bduoy end ﬂﬁtoeualyas:t i pradutidty, ofathe [cam;zs}s in a&ow.n Table |11
bel ow. TOA%" ?(ﬁzé‘\ﬂg cre a by being  ment, an, s prgperties of\Abe polymAfs.

[err] i it pjght m@@“m_ @F“d Tenp. Press. ol

| bs/ hr/ft3 Exanple _C1:¢_- ‘Ti o F. [err] psi g. ratio
_ratlo of- bed space 9 0. 26 4.1 0.3 87.5 200 0. 085
0. 5.0 10. 0.17 4.1 0.3  87.5 200  0.084 0
.4.6 11 0.07 4.1 0.3 87.5 200 0. 084 0 _ 4.5
12 0.26 4.1 0.3 87.5 300 0.084 . 0 - 4.8 13
0.26 4.1 0.3 87.5. 300. - 0.083 -0.08 4.8 14 0. 26
>4.5 0.3 87.5 ~ 300 0.084 -0 - 4.8 15 0.07 5.6
0.3 87.5 300 0. 085 -0 - 4.1.16 0.4 4.1 0.3
85 - 300 ~ 0.085 0 5.2 17 0.4. 4.1 0.7 85
300 0.082 -0 5.4 15 The copol yners produced in Exanpl es

9 to 17 had the properties shown below in Table IV.



10 1,531, 544

10 TABLE IV Average w. % particle % Product - n-hexane si ze,
Example MI. HM FRR, Den. Ash ivity extract. i nches

9 0. 06 8.9 148 0.9228 " 0.009 11,100 - 3.32 0.035 10

0. 09 11.9 132 0. 9238 0.011 9, 090 3. 48 0.028 11

0.11 .5 _-0.9211 0. 015 6, 680 3.26 .0.037 12

0.08 _' . 9245 0.009 = 11,100 . _  3.37 0.025 13 ,

0. 07 /0.9242  0.013 - 7,700 3.45 ,0.032 14

0. 08 0. 9245 0. 009 11, 100 3.37 0.025 15

0.09 9. 3 I12 103 . 0.9232 0.011 1931@0 _ 1. 55_ 0.035 16 12
0.11 17.9--163 0.9228 . 0:-01IT -9, I00- —5. 10 ~0.0Z28 11 . -,
0.04 4.9 - -"12_2 : _0. 918 oo ~noo Jﬁw 10034 Exanpl es

18 to 21 7T abovel| Af t*:eg £§|§@@§%(§82§§ w:%ﬁ@" of Exanpl es

18 to 21 vvere tun-in Reactgr @ the s?rﬁrﬁfl’ﬂ&l"&?&flcyepsoe’m@@n red O 4 wei gt B-
under a pressure of 300 psiig and & gas "% Cr, 4.5 wei-ght % ¢f- T and Q43
wei ght %5 velocity of 4 fimes $drr]. The cat al-ysts. used |of F. ~The" |
other: reaction -conditiof$ fore -abwnbrbbheﬁe&-xwg@sawﬂe prepar éd as
disclosed anples 18 to 2&|are s@ Vhes <Y Tabite? Weer i —FBE |V Space. [err]
' - Ibs/hr/ferr] -~

Time Yield Tenp. _ & R e _
Exanpl e _ . C. A Cfjpolratio e o 0f bed space 18
006 SRR | I ?"cg"’é'sr%ﬁ%-nséré?’ R
4.3 21 95 & T E1385pantaadaassfass ' 36 The
copol ymers produced i n Exafpl es 4 10 21 had t ..:g'c.pcfr-’g&?ﬁ;e’s? $hown in Table
VI bel'ow. TABLE VI Averagefjwt, % | particle-Product- n'_-';'h-e_xrrﬂne S size,
Exanpl e M. H.M FRR ggg] Hﬂmﬁgmq<t42¥|,;¥toq egg.r“a,t'; " inches 18
0.14 16.5 - 116 0. 925| £ 2004632 HgeRoL gk Tsiex | 0.02 19
0. 23 24.1 105 -0.925 &0 5. 20, 000 1.65 0.02 20
0.51  36.7 .72 0.917 - | 0.02 4800 5.0 0.03 21
0.14  14.3 102 0. 935. \0.0C8 © 12,500 . 3.7 0. 02
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~any #heinpg ﬂl“d FeatiersyibqagHally r igdth |nq12a

, from 30 zt'a;{r&:esghsaﬁm&pﬁtcﬁﬁﬁtremaahe

.about e
-1, 531, 5 r[»%er

of titanium was tetraisopropyl titanate and B. Use of Catalysts in
Exanples 22 to 39 the source of F, when used, was [err] The catal ysts

were used in each experi . source of fluorine
to copol ynerize butene-1 Wit h ethylene 4t 25 was used in naklng t he
catalyst. . 91 C._i.n Reactor A under a pressure of 300 10 The
supports: used for all the catalysts was psig and at a gas/v ocfy of

about 4 ti ca support having a particle siZe
reactions mﬂ Bﬂlﬂﬂﬂ!ﬂ“lﬂl ing a of ~about 70 microns and a 'dgi] A
"ol ratio of [®err] df 0800 002 and. about 300 square neters per *Jr am
- 13 space ti me v| el d of 3.9 WMLM4G |bs/hr/lerr] of 30 The Bhtalysts of

\Exar'rpl es; bed space. e exact va%iare shogt bel ow 15
" activat e (%%pdso@& etl? qu: fh c dm Elﬁmf ﬂ e VIl also
' %v&&gra d@fsxt;a

di scl osgg Etbm Q.99 (to N OddidRionally) Pastcl GhrGuikh ahey/ R c&)r in pf oduci vi-ty of
t he cat ttt: ylshS)%m mhcceanpeer meltdﬂdeExaamyhsyf:S@thﬁomo W melesdfthiydmt ed by bei ng

ment >@.§rt ?ﬁ %ED s celgprgps pgrrmg?e:sfas C{ﬁ%cggn%f:n %?‘%tﬁen ®y air for
[rom

er : precedmg claims wherein the copolymetizition
15 mole percent of is ‘performed at a pressure of froml 15010 544
13 WHATCWb CJlAbdointrSn -the copolymer product 350 ps1 10. A rocess as cI aimed in

any H’é’ di ng

i tfot.ﬁifﬁttg;s %ﬁﬁ%ﬁf e

nel t mexontacﬁtgothatmxmﬁmérs ovich Ouiéd t 0 19) KDi)teé’essOis lalgiched -in 0flaim 012 to 2.0

whi chS p “’Cﬁed s ewhermltéﬂ syppasted (Atdysels affatebPondher . 65
pol. yrrer ’5‘1" P ANt HPEREE as cl ai med
in any oneeObit agnafofate axsanae[erﬁfm S D IclzieR HRAPTEE of Pr ecedi ng

cl ai ns  vindysgifiomt (085 ®OPO wyigar pemartriodn the ppcatinigdeaithy eereid . he haivittd nol e per cent

of 2 gheymi 7 %‘m %ﬁf °ff r wpported; Catalyst fromaﬁénter'lq n8® he
copol yrr!,‘,_ﬁt @?"g X ﬁen a“ﬂ‘ a%‘ga gﬁ}‘:‘E‘ Lfatgg ially in the
1

12. A PHOBSS $heddhm 1&“5& &nb— poi sons
under athercasigs iscin Qfie fotnnof thei cmscmlyar eunmn‘sthmsmipcoth@i Iess t han

10002ps pxidey rd spherein @ p potipr of et awsjght péreenpefit by - heat 8n air or
oxygen %@W‘ in ghes p %%ﬁg‘“t%@?ﬂétu a&%@,}@% A °“ﬁ er ature of
lyﬁ

Uﬂr&hb& 0 1.013. A

- pr ocess thasomlysieriaaton i pedfcamm atla tethS iperte@s ofofluodinet her mal | y acti vat ed

© tenper apdk

navi ng_ g BEEE, h fﬁtr:" G at 2

supp8?t tm\ﬂh@?"eﬁ °t1ﬁé° or“;bed cat QVyétPrt’CSSSaEt g o °"°79f cRalyst
omcc onsa 41@13 nom?OOto[err]

~.on the totta& sght caimefihia s pgaerdf and8theproce§s43s Ala edciesdaims1Z| ai ned in

~any &heclims dgte

-

? !zq;em fhe cathyisne Bolynegr 3 eheweq mﬁ'ﬁ“m'? T e82di ng
clai ms {88 m 3R %@P‘Fvaff@ewfmwlcmp@g ﬁ %p‘t%t“b Wei'yht percent
of  suppa tzeq,r&at ak Yohimed ORt Ay Nhe fof OM At gRocdsd -4 cla&thlhtaﬂWOWf and from

- >0. 0 t ociZim$ 1wei3yivherdie the ethylehe) hdlyneer cﬁatpreoa‘mngtaaom wiereinC thp teatglfst fig uor| ne,

V\heré‘PnC@Fm‘Fef&slt 28 forleimele pement Af pr @y ‘alsanctwa@ é‘h Qég t he of

both th a gyt ﬁ%@ﬁ g,gnthe
acti vat QEEFM‘ S’m 3 ge,&@g“& J" a"m %n hmﬁarm ) bk mic@BpeCE e PO t ed
cat al %stontamnfmnsoﬂmlnpeﬂexﬁotmﬂneg 2521.0kipthesss andleimedh dy clpim 3@ of t a

port # t he | ght percent of t¥img (Fhrein the iﬁﬁn’?a“‘i"?fa@ﬁ?slé'ﬁi min the
oxi de ig Qw;;;’gg ?ﬁ ,J;} y‘,’:,’;%imﬁ g‘%s: NEduiied wiliYerane Of state.
t he preﬁ@nﬂ'l%ﬁ@ faxkheline aCténh’eati)Q a8 illuSrAiddGE € AccBfipanying Med | n claim

-1 whereirms. Psmppestaeaﬂamuahymy aonf ai drswrﬂgom 0.1to 1.0

'S0 the preceding claims wherein the ethylene and - A process as claimed in claim 1 sub- 110
the a-olefin monomer are passed through the stantnally as hereinbefore described in any one
reactor at a mass flow rate of from '1.5 to 10  of Examples 1 to 21.

. times the minimum gas mass flow rate re- 24. A process as claimed in claim 1 sub-
quired to achieve ﬂuldxzauon stantialiy as hereinbefore described in any one '
55 9. A process as claimed in claim 8 wherein  of Examples 22 to 39. : 115

the ethylene and the e-olefin monomer are 25. A solid ethylene polymer when produced
passed through the reactor at a mass flow by @ process as claimed in any onme of the
rate of from 3 to 6 times the minimum gas Ppreceding claims.
mass flow rate required to achieve fluidiza- 26. An article when molded from a solid
60 tion. - ethylene polymer as claimed in claim 25. 120



the copol ynerization is perforned at a tem wei ght percent of fluorine.
30 perature of from30 to [err] 117. A process as clained
in any one of 90 3. A process as clajned in claim?2 wherein the preceding
clains wherei~the atomc ratio the copol ynerization is performed at a tem
of titaniumto chromumin the activated sup- perature—ef—from75to-[err]

ported catalhyst is fromO0.54:1 to 180:1. 4. A process as cla ny one
of % 0eqss as clained in claim 17 35 L ng’irl‘:'&[ein
the et hyl 7 ynay/  wherein the atomc ratro of 95 -

' 7 /15 nol e percent of prop -rum |nthe actrvated
supported catayst is ene. : _from 411 \.,}
to 35:1. 5.-.A_process as clal nedoé(gb 9. A process as

clained in any-one of clainms 1t % ‘égi Qwﬁlene pol.ymer- the

precedi ng cl ai ns wherein the catal Yyst. 314G akns- from 2. 5-to" 12 nmole
percent of - supported on . an_i norgani- chdoszCAA 1PQ.- ~100. but'ene-1.

20. A process as claimed i-n claim 196. ‘A py ocess as clar red.-in any . Mfg

of wherein the ‘inorganic oxidg fis ' tﬁ%%“@ 1-to"3 wherein

the ethyl ene polyner - of fromdab) id fatehtNY. W4e meters per. gram contains
from2 to 9 nole percent of pentene-_ 21.. A -process as r‘Ia| rred in claim.,.19
or 45 1. : . .Printed for Her Majesty’s Stationery Office by the Courter Phess, heaf@igtah ¥9m8 the
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