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‘used 30 advantageously in any transition netal catalyst system enployed in
‘a process in which auto-acceleration is a potential problem Exanples of
various catalyst systenms and autoacceleration inhibitors therefor are set
forth in Table 1. It wll be understood that autoaccel eration and
deconpo®i tion tenperature ranges vary fromsystemto system and i nhibitor
to inhibitor. Those nentioned in Table |I provide sonme gui dance for the
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EP 0397074 Bl [err] EP 0 397 074 Bl [err] [err] EP O 397 074 Bl (i)
a sil.ica support into which corrponegﬁofﬁ 74581 "pregnated; (iii) a
hal ocar bon pronoter; (iv) a hydrocarby ?um num cocat al yst; and (v) as an
aut oaccel eration inhibitor, a D els-A der adduct or a transition netal
carbonyl, 5 with the provi so that the inhibitor is such that it wll
deconpose when the catal yst systemreaches its autoaccel eration tenperature
range. It will be understgod that sone inhibitors will be essentially inert
in the normal operati ng& rrp'grature range while others will deconpose in
t he normal operating te rar,ure range, but will cause substantially Iess
|nh|“b1’t| on of the cat al \si sgstem in theg nornmal opera® ng tenperature range
“than in the autoaccel er on=i o tenperatyre range. The, vanadi um conpound
can be any one of the w& H kg§own group (g/ vanadi um cogpounds used to form
t hose conpl exes, which f§ d @se as catal®st precursor& in pol ynerization
processe¥. Exarrpl es are@gnadi um trihalides, vanadi umtetrahalides, and
vanadi um oxyhal i des. Thq’f alides are generally chlorides, brom des, or
i odi des, or mxtures théy&of. O these conpounds [err] can be nentloned 15
The vanad| um acet yl acet 5hdt es such as vanadyl triacetyl acetonate are al so
useful The el ectron donor is a liquid, organic Lewi s base in which the
ngﬂkum conpound is solgibl e; I§ can be %el ected fromg he group consisting
esters of ali p@ | c»aFgJI aromat i® carboxylic &ids, aliphatic
ket ones, aliphatic am nesg ali ghatic al cdhols, al kyl &hd cycl oal kyl ethers,
~and m xtures thereof, ea&: eL,ec& rédn donos IaV| ng 2 to?O-car bon at ons.
Anong t hgse el ectron dorg) S, ..the 9referr%d-..are al kyl &ndScycl oal kyl 20
ethers having 2 to 20 c& bpon#ator®; di aliya diaryl, andial kyl aryl ketones
having 3 to 20 carbon atons; and al kyl, al koxy, and al kyl al koxy esters of
al kyl and aryl carboxylig c'g;ds having 2 to 20 carbon atons. The npst
preferred el ectron donor.a Cetrahydrofuran. Qther exanples of suitable
el ectronzsdonor s are netty fgrmate, et hyl acetate, butyl acetate, ethyl

et her, di oxane, -B-propy ether, dibutyl ether, et hy fornmate, nethyl
acet ate, et hyl anl sate, 2 yl"ene carbonage, tetrahydr dbyran, and et hyl
propionate. 25 Whi | € @xcess of el®ctron donor i% used initiall y to

~provide the reaction product of vanadi um.conpound and el ectron donor, the
reacti on®product finallygcpntains 1 to 2@ nmolges of el estron donor per nole
~of wvanadi um conpound andip ef%rﬁabl y 1 to? 19 rgrbl es of eﬂfey;tron donor per.
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.conpound. ,About 3 noles of electron donor per nole of vanadi um conpound has
‘been found to be nost preferable. gpPgagzo7fi81i!ica support is a solid,
particul ate porous material essentially inert to the polynerization. It is
used as a dry powder having an average particle size of 10 to 250 m crons
and preferably 30 to 100 microns; a surface area of at |east 3 square
neters per gram and preferabl yqabout 50 square neters per gram and a pore
size of at least 8 nm (80 angs rons) and preferably at |east 10 nm (100
angstrons). Cenerally, the anpént of support used is that which wll
provigde®0.05 to 0.6 mllinol e gf vanadi um conpound per gram of 35 support
‘and preferably 0.3 to 0.5 miI§ 8wl e of vanadi um conpound per gram of
support. The hal ocarbon prom@ @ can have the following formula: [err] 40
wherein R = hydrogen or arf gnsgbstituted or &al ogen substituted al kyl
radical having 1 to 6 carbonZaflong; X = a hakogen; and a = 0,1,o0r2.
The hal ogen can be chl orine, @d®om ne, iodine, or fluorine, and each X can
be alike or different. 45 Pr rred pronoters include fluoro-, chloro-, and
br ono- substituted net hane or & hane having at |east 2 hal ogen atons
attached to a carbon atom e.g., chlorpform [err], g£arbon tetrachloride,
and [ergs] The first three nentiofleq pfonoters frg Feferred. 0.1 to 10

nol s, and preferably 0.2 tog jmoesg Df pronotfr Scdh pe used per nole of
cocatal.yst. The hydrocarbyl & Umi flum cbcht al yst”cdn“besrepresented by the
formul a R3AI wherein each R is3an®so & kgl radi¢al; ®agh R can be alike or
different; and each R has 1 t¥%814 carbon3atons, and pr®ferably 2 to 8
carbon atons. Further, each & yl radi cak can be a strgight or branched
‘chain. Exanpl es of suitable fZadicals areg methyl, ethy§, propyl, isopropyl,
butyl, isobutyl, tert-butyl, pentyl, neopentyl, hexyl, 2-methylpentyl,
heptyl, octyl, isooctyl,§2-e | hexyl, 5,5-dinethyl hexyl, nonyl, decyl,

i sodecyl , undecyl, and dddec¥+ Exanpl es of suitable hydrocarbyl alum num
conpourfis are as follows§ tris obutylal uni num trihex- 55 ylal um num

di -1 sobut yl hexyl al uni nun¥ i s@bgt yl di hexyl al umi num trinethylal um num
triethylalumnum tripropyl algugn ndm  triisoprapyl al um num

tri-n-butylalum num trgoct unknum  tridecykal um num

tridodegyl al umi num triBenzyl al um num triphenylal um num

tri naphthyl al um num and tritgllyl al um num The preferred hydrocar byl

alum nuns, are triethylal um fau griisobutyl al ufi num and trihexyl al um num
5 EP 0 397 074 Bl The coc& @l ygt and pronoteg gan be added to the
supported vanadi um conpl ex eigHergbefore or duréng the pol ynmerization
reagto@. They can be added tg et%er or separ at&lg, si mul t aneously or
sequentially. The cocat al yst g d pronoter are pgeger ably added separately
as solutions in an inert sol eft,zsuch as i sopeat@ne, to the pol ynerization
reaction at the sane tinme as't8e &l ow of the etdiyBene is initiated. The
cocatal yst is necessary to oRtdi nfany significaft£pol ymerization. The
pronot e, on the other hand, £cqn pe considered § Breferred option. 5 to 500
nol es, and preferably 10 to 40 noles, of cocatal yst can be used per nole of
vanadi um catal yst, i.e., the reaction product of the vanadi um conpound and
t he el ectron donor. '
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4. Pd/Al 203
5. PdC12/CuC'I 2

The invention will be discussed in terms of a typical catalyst system useful in the polymerization of
§5 alpha-olefins, particularly for the production of homopolymers and copolymers of ethylens, i.e., a vanadium
catalyst system comprising: :
(i) the reaction product of a vanadium compound and an slectron donor, which is a liquid, organic Lewis
base in which the vanadium compound is soluble;



The autoaccel eration inhibitor can be a Diels-A der adduct or a transition
met al - carbonyl with the proviso thagptgwdzig?higii tor is such that it will
deconpose when the catal yst reaches the autoaccel eration 10 t enperature
range. It is believed that the deconposition product then reacts with the
active sites (9 silitresupprrtdity which eomperentdints impregnatediel er ati on from occurring.
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preferred hydrocarbyl aluminums, are tristhylaluminum, triisobutylaluminum, and trihexylaluminum.
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cor other inert solvent with silica prior to the addition of the reaction
‘produet of vanadiumtrihalide and gphe3gpo7seie el ectron donor; or added to
the reactor separately. In all cases, the silica is preactivated by
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and pref er i uﬂpgrt real%ted with a cursor (iii) slurried in an electron donor
or other inert solvent with silica pnor to the addition of the reactlon product of vanadium trihalide and the
so0 same eolectron donor; or added to the reactor separately. In all cases, the silica is preactivated by
dehydrating with heat. Any of these routes is more effective than dry mixing the inhibitor with the silica
supported vanadium catalyst. In any case, the inhibitors used in the preparation of subject catalyst should
be essentially free of water. The inhibitors can also be chemically anchored to the support, i.e., a chemical
bond is formed between the inhibitor and the support as opposed to a physical adsorption of the inhibitor
s5 on the surface of the support. In any of these procedures, the decomposition temperature range of the
inhibitor should be avoided.
Optionally, a modifier is included in the vanadium catalyst system and is impregnated into the catalyst
support. The formula for the modifier is BXs or AIR (s-4) Xa wherein each R is an alkyl radical having 1 to 14
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A chain transfer agent, such as hydrogen, can be used to term nate the
polymer chain. Usually the ratio of gpyf4gya7i4 gAnpl oyed to ethylene will vary
bet ween about 0.001 to about 2.0 noles of hydrogen per nole 30 of
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added to a reand mventidnng ikistatetDbyGhiolowing eXdmipRs:s of hexane. An ampunt of

.catal yst sufficient to give a charge of 0.05 mllinole of vanadi um was
used. FortyBeopleyaledits each of cocatalyst and pronoter were used per 5
equi val ent of vanadium Two runs of 30 minutes each were carried out for
each exanpl e. AGwerartet vanediune bhsed (cetelysitis fypically prepired s followai silieh gelt it erepclivatanl at a
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ressure of mﬂ_l gran]rhg ﬂ'ﬁcﬂe Wev\ggdroxy groups The sifica is slumed in freshly distilled
P qg (THF), under nitrogen. An amount of VCI3(THF)s is added to give a loading of about 0.2 to

45 about 0.6 mllllmole of vanadium per gram of support. The mixture is stirred for about 20 to about 40
minutes, then excess THF is removed. If diethylaluminum chloride (DEAC) modification is desired, the
DEAG is added after the excess THF is removed. A solution of inhibitor in hexane is then added with
additional stirring, after which the solvent is removed to give a free flowing powder.

In these examples, a VCl3(THF); solution was added to a slurry of preactivated silica in THF and then
so dried at 45°C to a free-flowing powder. This is the catalyst precursor. It was then treated with DEAC as
described above. The result was a silica-supported VCla(THF)s(DEAC); s catalyst. Except for examples 1
and 8, an autoacceleration inhibitor was added by one of three different methods as follows:
A. added as a separated component to the reactor;
B. dry-mixed with the catalyst; or
55 C. co-impregnated with the catalyst precursor and DEAC into the silica support. This is accomplished by
dissolving the inhibitor in hexane or methylene chloride and mixing the catalyst with this solution for 30
minutes. The solvent is then removed to give a free-flowing powder.




effected at [err], which is within the autoacceleration tenperature range
for the catal yst system In this tgpgfagfg74 B¢ cocatal yst and the ethyl ene
wer e added when the reactor reaches a tenperature of 120 C. The hydrogen
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cocat al yst
'8 Qﬁ&a’ﬁd ulﬁ%?es\étf&ﬁnﬁ'?&lefs%ﬁé M. I'n contrast, exa”p' es 8 tO 21

separate

wer e carr igghs Wk reBdoct b the lExihhpidsafd T4et her the catal yst, the cocat al yst, the
pronot er, apdriFe Wiyt (exanples 9 to 21) in a small bottle, and then
addi ng Ishe 8] DEAY € dieylbiifinéneaidri@s - 9. The controls (no inhibitor) differ in
t haUxaan 8. IdnistbO¥Sutbadcéldation infibitor Vi ty change in going fromJ[err] to [err]
whereéas exaaphiabitrAs B andie rationod ihibitor toManddiomd | ncrease in activity fromJ[err].
This 30 di Métiex ehlbeorporatirela ay Boor Cf & dbedei eved to result fromthe two
di fferent aédiheiactvitywf tHeeedslystvas messured ingeths (cbptyetRgibre ) milligdle 40vadidivprOpes bouBd
EP 0 392 074#erBg0 psig ofjethyine5 50 EP 0 397 074 Bl
7. % Change = the difference in activity between control examples without inhibitors and examples with
inhibitors. Examples 2 to 7 are compared to example 1 and examples 9 fo 21 are compared to example
8. ' .
8. Examples 1 to 7 were performed by adding the catalyst, the cocatalyst, the promoter, and the inhibitor
25 (examples 2 to 7) as separate components directly to the reactor. In contrast, examples 8 to 21 were
carried out by first mixing together the catalyst, the cocatalyst, the promoter, and the inhibitor (examples
9 to 21) in a small bottle, and then adding the mixture to the reactor.
9. The controls {(no inhibitor) differ in that example 1 shows no major activity change in going from 85°C
to 125°C whereas example 8 shows a nearly two-fold increase in activity from 85°C to 125°C. This
30 difference in behavior is believed to result from the two different addition methods that were used (see
Note 8).
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40 Exanples 22 to 27 45 The solid catal yst descri bed above was enpl oyed
togethher With a cocatal yst (triethygmbagygryts a pronoter [err] and an

i nhi bitor (dicyclopentadiene) to copolynerize ethylene and 1-hexene in a
fluid bed reactor systemsimlar to that described in United States patent
4,482,687. In each polynerization, the solid catal yst conponent was
continually fed to the pol ymerizat.E- reactor along with the cocatal yst,
the pronoter, and the inhibitor. 58§ Hy & dfelf v$s<:la ed to the reactor
as a chain transfer agent to contrgl |the nol ecul ar wei ght of the pol yner
produceds Nitrogen was also used to maintain the total pressure at a set

" poi ™~ Table |1V bel ow sets forth Hse cat al yst corrp05| tion and the reaction
conditions that were enployed. TapEe)V p;eyrv:,s,tm rol experinents
(exanpl es 22 and 23), run w thout - i nhi B8 t&r,* whi ch Show the nor mal
variation of catalyst activity ( nad| umin resin, parts per mllion).
Exanpl es’4 to 27 are 55 experi @nt to ascertain the effect of
tenperature on catal yst activity ghe Presepce of theginhibitor. The
exanpl es show that the inhibitor hasTa sTab ITzithg eff €€t within the normal
operating range of the catalyst system 10 EP 0397074 Bl Table IV

Cat al yst . Reacti on ?ndl i gnseSe o Support: Silica
gel ; Tenp. [err] 0202110 S’reﬁ:u!sor [err]
Totéﬂ/ pressure 315 psig Modifier: DEAC [err]
pressure 230 psia MdgfierN Molar Ratio: 1.78 N2 pressure
80 psia Cocatal yst: TEAL HZ pressure 3.7to0 5.8
psia 10 2 Pronoter: derr] £ ' < €mnemx =
.1-hexene AW Mol ar Ratio: 24 G nononer/ C2 H4 (nolar ratio) 0.004 to
'0.017 PronoterN Mol ar Ratio: 24 [ C2H4 (ol ar ratio) 0.016 to 0.025
"Resi dence Tine 4 hr 1nhjbitor
'Di cycl opent adi ene | nhi bitorN (nol ar Yati o) 5.0 to 11.0 Table V 20
Exanpl e Bi cycl opent adi ene/ V ( nol ar rgti o) 1:_3 : gerr] Vanadi umin Resin
g
(ppm) Comments 22 - 00" 7.4
- 23 0 2.5 25 24
8.0 90 More stabl e operation 25
7.8 o 100 @ @ gl\/gr e, S€abl e operation 26
11.2 110 2 2 2 Rbre §table operation
_ "R B 8 3 =%
t e e v a @i
g 2 8 8 o o
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27 ‘ 5.0 110 6.9 Mor e
stable operation 30 Clainms 1. ProcgsgsbPbyd Bf | N-situ control of catalyst
kinetics in a reaction catalyzed by a transition netal catalyst system

whi ch process conprises including in said transition netal catalyst system
an autoaccel eration inhiRitor which (i) at about the tenperature at which
the catal yst systemauto elerates in said reaction, deconposes into a

poi son for the catalyst Sitem afd §iip) BseiBh& Bs$enfi { 1§ ihert at the
normal operating tenperaturie of the catal yst systemin said reaction or

wi | I7 caBise substantially less inhibition of the catalyst systemat said
norr'TQH‘r operating tenper e than at the autoacceleration tenperature; said
aut oaccel eration inhi bi{ &rgbei ag ~enpl @ed ich @n Sanguig .§ufg}fi§i gt to

provi de the quantity ot fQoilson required to i nhi bi t*the cat'al yst  system at

t he aut paccel eration t erature of said reaction. 2. The process defined
inclaithil wherein thed nhiybitor is a Diels-Al der adduct. 3. The process
defined in claim2 wheregi %t heS Digel s- A der wadguey gas: dnt @ 28 oarbon atons.
4. The process defined InTlai™mZ dof J Wiefeif the® Div%el 8- A d&r *adduct is
nonocyclic or polycyclic. 5. The process defined in claim4 wherein the

Di el s- Al,der adduct is dicysl opﬁnm@e%.,ﬁg 65 Thegprpocgss, dgfined in any
onei of clainms 2-4 wherein&he D & sKA &dhcts i€ & skl Fong a
carPonate. 7. The process gefined in claiml wherein the inhibitor is a
transition netal carbony¥. 555 8. The process defined in claim7 wherein the

transition netal t he Br nsition nmetal carbonyl is nolybdenum chrom um
tungstes, or irongll £ 0 89% ¥4 Bl<Table KV €atal gste © w

Reaction Conditios 5 & Support: Silica gel Tenp. [err]

90 to 110 Precursor: [err] Total pressure 315 psia

Modi fier: DEAC

Mol ar Ratio: 1.78 N2 pr
H2 pres¥ure

.Conononer

‘Conononer[err] (molar rati

err] pressure 230 psia MdifierN
sure 80 psia Cocatal yst: TEAL
3.7 t® 5.8 psia 10 Pronmoter: [err]
1-Rex®né A'N"MOTal Ratio:" 2% ~ ~
0.004 to 0.017 PronoterN Mol ar Ratio: 24

H2/ C2H4 (nol ar rati o) 0.016 to 0.025 Residence Tine 4 hr
I nhi bi té)r Di cycl opent adi ene 15 - _
I nhi bi t8rN (nolar ratio) 5.0 to 11.0 g s
. "W o mS T
- - S8gzs
O 88888858 HWikikii
- S 2 2 2 22358 ST
gbmo:gm¢gwh£me-—
40
Examples 22 to 27
45 The solid catalyst described above was employed together with a cocatalyst (tristhylaluminum), a

promoter (CHCl3), and an inhibitor (dicyclopentadiene) to copolymerize ethylene and 1-hexene in a fluid
. bed reactor system similar to that described in United States patent 4,482,687.
In each polymerization, the solid catalyst component was continually fed to the polymerization reactor
along with the cocatalyst, the promoter, and the inhibitor. '
50 Hydrogen was added to the reactor as a chain transfer agent to control the molecular weight of the
polymer produced. Nitrogen was also used to maintain the total pressure at a set point.
Table IV below sets forth the catalyst composition and the reaction conditions that were employed.
Table V presents two control experiments (examples 22 and 23), run without the inhibitor, which show the
normal variation of catalyst activity (vanadium in resin, paris per million). Examples 24 to 27 are
55 experiments to asceriain the effect of temperature on catalyst activity in the presence of the inhibitor.
The examples show that the inhibitor has a stabilizing effect within the normal operating range of the
catalyst system. .
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Tabl e V 20 Exanpl e D cycl opentadi eneN (nolar ratio) Tenp. ( € Vanadiumin
90

Resin.(ppm Conmments 22 EP 0 557 074 B1

7.4 -- 23 0 105 2.5
25 24 8.0 90 6.5

More stabl e operation 25 Tabi IV 100

6.0 More stabl e operation 26 11.2 :
ﬂg Eg%alyst J‘Ngrf R"u '&é éf?\,@ﬁ' gg ’297 SHE—-—Rr4 ceg:so

R4 . C U T Nl 4 T T A=y T -~
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transtTtion netal |cBPISPEVCLIHE em whiTeldl PPEB®ss conpri 4ed!5iPil udi ngli n said
transition netal [cHeHel ystem. an Sall PSR er ati on i n®BiPERr which (i) at
about the tenperdt , LQ"H“t’ﬂ@ cat BPPYP system aut dagtfl%er at es iln sai d
rea(r:]tion,m dec_orrﬁjs o r?‘eH . poi son f ?g% %’erca_t al yst sydt Bt h is
ei ther essentia e nor ng fenper t he
catal yst systemi iAﬁﬁgﬁg‘s‘?&:{qgn ot ‘Mmqnérpgr“gg4 &q{qg&@o Hia i\%o %17&
i nhi bition of thg BametbrdsholarRsticeP4 aft HgGiHal (melarmadib) oper at|i #ep6tedasSr at yre t han
at the autoaccel dration 40 t enpleRegidence; Timeni d aut oadcehrer ati on i fhi bitor
bei ng enployed irl an amount sufficife®ibitp provide the duBlipxcliopsptagieng)gi son
required to inhiHit the catal yst sylsinBRiogY (meiasraliek oaccdl ®P#t118n t engperature
of said reaction. 2. The process defined in claim1 wherein the inhibitor
Is a Diels-Alder adduct. 5 3. The process defined in claim?2 wherein the
Di el s- Al der adduct has 4 to 20 carbon atuaskVv 4. The process defined in
claim2 @ 3 wherein the Diels-Ader adduct is nmonocyclic or polycyclic. 5.

0 cyol opent dGEER8 gl el aFia) 1ahD Y. S erdadt H ko P Tborlos,

[OIT. TG A ToTooT errTrTo

wherein the |[Di® s{Al der adduct is a shi f e ¢r a caf#onate. [55 7. The
process defilne® ip claim1 Wherein the iWhibitor is28 transi|tion netal
carbonyl 28| e process dfd ned in c| ai 87 Wherei n®Phe tr arl¥PesBple prRoraYPN|of

—+
N

the transiti onzgmai al carbo i s ol ypdef{im {chroni t ungqMerR stabip opepation
9. The procgss,defined in ¢faim7 or B rein the Plansitiq}” operation
car bonyl contatnsd in addition to thel carhonvl groups _ unsuy pre stable apergfion

substitutsgd organi c groups having 2 to 20 carbon atons with the proviso
that the substituent is inert insofar as the process in which the inhibitor
is used is Gllesrned. 5 10. The process defined in any one of clains 1-9
wherein the inhibitor is enployed in a nolar ratio of inhibitor to
transition MetfgcessHor the inrsiy eqotrg)of eatalyst kinegicsip @.rqactiqy catplyzed by y» transifion metsl gatatyst|
11. gl’pe ¢ 0CeSYSRBhiGR Aropess spmprisedneiding F"aﬁaﬁ‘é’?'ls-'tfﬂ') mgjaLqatalyst system ap atpapqeleggion
netal” cat al yst'“']'@"p‘ﬁ'i’"f’ﬁ @t 00t they t;(;’gg" U Rtovhichy the catplyst Syst saH'B%"P%ﬂ?ff_tPsaf"I $Fibr
essentially al’Fa"B‘;“- remp §‘f°t‘i‘8?f ° gallvt gusten,and; (il Jp gther gggentially inert at the

r
normal opera%ng T:%\t')erature of the cag yst system “in sarirr})reaction or will cause substantially less
inhibition of the catalyst system at said normal operating temperature than at the autoacceleration
temperature; said autoacceleration inhibitor being employed in an amount sufficient to provide the
quantity of poison required to inhibit the catalyst system at the autoacceleration temperature of said
reaction.

2. The process defined in claim 1 wherein the inhibitor is a Diels-Alder adduct.

3. The process defined in claim 2 wherein the Diels-Alder adduct has 4 to 20 carbon atoms.

4. The process defined in claim 2 or 3 wherein the Diels-Alder adduct is monocyclic or polycyclic.
5. The process defined in claim 4 wherein the Diels-Alder adduct is dicyclopentadiene.

50

6. The process defined in any one of claims 2-4 wherein the Diels-Alder adduct is a sulfone or a
carbonate.

7. The process defined in claim 1 wherein the inhibitor is a fransition metal carbonyl.
8. The process defined in claim 7 wherein the transition metal of the transition metal carbonyl is

molybdenum, chromium, tungsten, or iron.
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12. The process defined in claim1 wherein said transrtron n net al _catalyst
system conprises a vanadi um cat al yst ggogagshia B

reaction product of a vanadi um conpound and an el ecﬂ”lm am“m,w!ﬁ I,r S a
liquid, organic Lewi s base in which the vanadi um corrpdun I & SO

(ii) a silica support into which conponenTabfelty is | npregnated; (iii )a
hal ocar bon pronoter; (iv) a hydrocarbyl alum num cocatal yst; and sai d

aut oaccel eration i Tfor 1s abDelb t or a ransrtron met al
carbonyl, with th “éta\"&m hat—t-he Fﬁ%cﬂ&{?@giﬂ{hgww rpt—i— i
deconpose swhen t he Sewpert: §§'t=39°eaches flemet®ac- 20 %H YPation

tenperature. 13. ThEBrepss¥S/THES i ned| iTAEIGYEFH? 12 wher ei n| Sf®PY¥%wi s base is
an. al kyl ester of| MpdifieriDFASt | ¢ or_ ap MoNeFY® car boxyl i :9§%Pi5a’ an

al i phatic ket one, aN‘°‘§W M&’laf'éa"'ari’ﬂﬁe Na RresfUohat i ¢ al cohpl ,7p§{ gaLkyl or
cycl oal kylmet her, :’;&ta e theref f""ggﬁs“ 4. The proce‘?;" d2PPREA in|claim
12 or 13 erein th at al ygt rises a
modi fier having t El(\yla t&f y rctgmorme:s%tl-ll gmolaq’ga(%)h %%ﬁo%)nd‘\lgmi)”

radi cal having 1 tonbd:oew Wolar Ratmzt ¥e/CsHiciblertaine, br or| @16 19r0.925 n
each R and X are ani ke or different; diesldencd §mO, 1, or 2| 430 15. The

\174

process defined inl claim14 wherein {Hibtesdifier i.S di et hyHiFlorRaniadiens
chlorige. '16. The process defined i n|dthibitepVimolgiratipy wher ¢i%P PALO nodifiler is
enpl oyéd in an amount of 0.1 to 10 noles, preferably 0.2 to 2.5 noles per
nol e of el ectron donor. 35 17. The process defined in any one of clains
12-16 wherein the Di el s-A der adduct has Aalev20 carbon atons. 18." The
process dehined in any one of clainms 12-17 wherein the Diels-Al der adduct

P e e S ) R O e o

is sel ected fjroe2 Gloups VIB,0VIIB, and}VlI90 of| the pe'Hodr ct 45 20.
The process defRhed in clain?l9 whereir nsiti of® net al

Ie.

transitioresmet aP4 cdrbonyl i s8@hromi um |nol $¥bdehum tudYsten, ° pejation
The process defhed in clain’89 wherein tA® trinsiti ofi%net al %?’BBtﬁ ?°‘?°§at'°"
[err]; [err] |so26 [err] 221 %he procegs d&ined in ag% one o :'
wherein the ihhfbitlor is pre®8nt in a i3 ratio of $hnibit 'V"° °°P’a'

in the ragge of 0.1:1 to 200:1, preferably 0.5:1 to 100:1. 55 23. The
process detined in any one of clarns 12-22 wherein the inhibitor resides in
t he i npregnataimsupport. 12

1. Process for the in-situ control of catalyst kinetics in a reaction catalyzed by a transition metal catalyst
) system, which process comprises including in said transition metal catalyst system an autoacceleration
% inhibitor which () at about the temperature at which the catalyst system autoaccelerates in said
reaction, decomposes into a poison for the catalyst system and (i) is either essentially inert at the
normal operating temperature of the catalyst system in said reaction or will cause substantially less
inhibition of the catalyst system at said normal operating temperature than at the autoacceleration
temperature; said autoacceleration inhibitor being employed in an amount sufficient to provide the
quantity of poison required to inhibit the catalyst system at the autoacceleratron temperature of said

reaction.

2. The process defined in claim 1 wherein the inhibitor is a Diels-Alder adduct.

4 3. The process defined in claim 2 wherein the Diels-Alder adduct has 4 to 20 carbon atoms.

4. The process defined in claim 2 or 3 wherein the Diels-Alder adduct is monocyclic or polycyclic.

50 5. The process defined in claim 4 whérein_ the Diels-Alder adduct is dicyclopentadiene.

6. The process defined in any one of claims 2-4 whersin the Diels-Alder a_d_d_u_cl is a sulfone or a
carbonate.

55 7. The process defined in claim 1 wherein the inhibitor is a transition metal carbonyl.

8. The process defined in claim 7 wherein the transition metal of the transition metal carbonyl is
molybdenum, chromium, tungsten, or iron.
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EP O 397 074 Bl 24. The process defined in any one of cl z)lmmmm"ﬂ m
t he cocat al yst is triisobutyl al urrgp? ?9 j g hyl al um-num " ”mr
trihexylalum num 25. The process ined in any one of cl'aifis 12-%

wherein the pronoter is [err] 5 26. The process defined in any one of

cl ai ns 12-25 Thé prioadss défined inectalii 7 @N 8 avéraih Wivathndition tnfeeal verbvayl iconmtaitsainaddyitidn to the
conposi ti on icabdniglegrpupsywsutistietdd omsubétitdddhorgapiccgraups] havng|® fos20scatbars sfomg with the

et hyl ene and prowipt thainkel sulstituent és inert imsolacasdhqinecess ie fvhich thointibitonie usediigxtoncepAt act
wi th said vanadi um cat al yst conposition under pol ynerization conditions. 10
Pat ent arss pt& [Théerogess ielinbd, fr aw opeiof ¢laims 1 Ouwterainutbe inhibiton & eminyed ips Molerkiaireefi k
in eMer von inbibjsie ‘@neifoganetph indhearros REQ- B Y 28Q-b preferaplyt0ih 1R 400k ysi er t en
Reaktion, unfassend den EinschluB in das Cber gangsnetall - Kat aI ysat or system
15 ei nts TA%P@B%’% E?ﬂ"%‘h'ﬁl P%"f el i 0 gtherein 'éer" H:f"é‘? tPiRfticyipls and
Tenper at ur [§g; inrppHpr resideR ingy %\P’fé%?""aﬂ'b?'k%?!?é’ﬁ? pep! °Féé'&?ltpf‘ fHes:

sat erset und 1)

t ob Gft t
it veder bl ”*gggc’ﬁﬁ' g Eﬁmgm‘ (AP oot el Bl R Gt Vileok
Reakt K .
erki | ch ben ﬂ@g bl e R
Sica anf%tvh'sfch

merklich wenig
ggm B9 imph ,qgg,gschl euni gungs-I nhibitor in

Aut obesghl euni
20 { . elner NF RaloRArbShS P oter; d|e ausrelcht die Menge an Gft zu

liefem die er \Qlfa(ﬂﬁd}&dafbh dﬁmmmm Kat al ysat or syst em bei der

‘Aut obeschl euni giingf al@ager@bidalintilitor IRRAD$IS-MBer Zadduch B Dir@kigdh matal cHBOHYE Wit the
‘nach Anspruch pgrovisonthiehe ibibitaicis sbohhibdti it @i ddcoingose wBenlhel @stalfed dedchesi it autodd

3. Verf ahren neddiatibm®pperatve2, i n wel chem das Di el s- Al der - Addukt 4 bis 20
Kohl enst of f at one aufwei st. 4. Verfahren nach Anspruch 2 oder 3. in welchem
das Di el s- 718 dbe prochss definerbin oloirc12 wheteindithelrewis besecy el allyb éster oft an afiphatictor alverofmatier en
nach Anspr uc lsatioxyfigacigedncatiphaticiketong)ap laliphatic dunine,en @linhaticldicolab lap plisrh proeyrlesky] efiter, 6.
Ver f ahr en na®ha Mpdyentieedhem der Anspr~che 2 - 4, in wel chem das

Di el s- APder - Addukt ein Sul fon oder emn Car bonat ist. 35 7. Verfahren nach
Anspruch 14 iThe \Héqcﬁ?e?'ﬁf'li@r in| ﬂﬂmbﬁ Grr 1%l‘”ﬁ°’ X g‘ﬁ‘fﬁt“é’ah’i’ a%’ﬂ'“" gty
Ver f ahren nacAmR(s ?E‘B‘H""Z{‘}B ? ggé;?‘?ﬁ ky 'ad'ca aving 1
Cbergangsneté‘fl 198 AGPE FTS'"ed’éci‘f""eCﬂr'?ﬂﬂ ARH 888 kelgf et gpd a i@ 1.g

Ver f ahr en na Ch=Anspruch 7 oder 8. in wel chem das Cber gangsnet al | car bonyl
dt zl h ; t t
B T e R MR SO R O Sy WSS 1 o

MaBgabe, dgB 6 brootdd Hbhrodl LIS a0 b Qwhergﬁihe\é%dfﬂ@h% Shdioydd’in WE LEARILEET to 10

I'nhi bitor el meﬁ,&gmwégtoémlgs fhole 5lectdh ahren nach irgendei nem
der \épsgg Uche 1 - 9, in welchemder |nhi b| tor [ n ei nem Mol ver hal tni s von

I nhi B tor a1 1hb @Fogess AeHel & inyioid BEEISS N2-YEORhdrkinl ihd DitissaidRP Badlict Had 426! g6 Birbshe
0,5:1 bis 10Qtoks. €i ngesetzt wird. 11. Verfahren nach irgendei nem der
AnsprUche 1 - 10, in welchem der Cbergangsnetall -Katal ysator 50

t ei | chenf f 1811 TYe ipedcess rudfirdba rin lamy b ofcctairss d2y17 whepeira ke BieldAlddr | adduch iemorioeyclic or
wesent | kehen palyeyelie. Cber gangsnet al | - Katal ysatorteil chen befindet.

19. The process defined in any one of claims 12-16 wherein the iransition metal of the transition metal
carbonyl is selected from Groups VIB, VIIB, and Viil of the periodic table.

45 20. The process defined in claim 19 wherein the transition metal of the transition metal carbonyl is
chromium, molybdenum, tungsten, or iron.

21. The process defined in claim 19 wherein the transition metal carbony! is Cr(CO)s Mo(CO)s; Fe(CO)s; .
W(CO)s; CsHsFo{COP)l; C7HzMo(CO)s; CeHs CO2CHsCr(CO)s; CsHs NHCH;Cr(CO)s; Fes(CO)i2; Rus-
50 (CO)12; Os3(CO)2; Rez(CO)10; or Mnz2(CO)so0.

22. The process defined in any one of claims 12-21 wherein the inhibitor is present in a molar ratio of
inhibitor to vanadium in the range of 0.1:1 to 200:1, preferably 0.5:1 to 100:1.

55 23. The process defined in any one of claims 12-22 wherein the inhibitor resides in the impregnated
support.
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12 Verfahren nach Anspruch 1, in wel chem das
Ober gangsnet al | - Kat al ysat orsyst em e m Kat al ysa g
unfaSt, welche unfaft: 55 E'9233\!%re‘w€tb:#onsprodukt L’MHMHHH,HHHH{,HM '
Vanadi um Ver bi ndung und ei nes El ekt ronendonors, der eine fl Gssige,

or gani sche 24ehe pidaase, defined de ranylioss gt nlaichis wmzvemrbiemdmm@odaﬂs/bti ishtriisabluty! algrhinum,
(ii) einen Si lriethylalowlinow pikvifBxylghawinoum.n den di e Konponente (i) eininprlgniert
ist; (iii)einen Hal ogenkohl enstoff-Pronotor; 13 EP O 397 074 Bl (iv)

ei nen Hydr o'.;;aﬂ'm/prmemqmqgm @ylony ofclpimst 18124 whereln the promoter is CHCls, CH3CCls, or CFCls.
Aut-gbeschil euni gungs- 1 nhi bitor ein Diel s-Al der-Addukt oder ein

Ober angs mefba TNe; AfopRsH fefined fin any; eneqt (clajpe whegpirpthe deaction Hatslyeed byqibe ypnadipmt
daB er sich z&aalyst Eqmpowéq:ms '@g polyragrization; of; leg%?qqé:ompnses passing ethylene and, optionally,
Aut obeschl eunpghﬂ’ §‘°’? P'a‘i“u?”lé?f"?"@f’ ffo_ contagt Wil said vanagium, gafalyst, cqmpogilion yinder
Anspruch 12 fidS1 ewi s- Base ein Al kyl ester einer aliphatischen
oder ein® BhOTRLL 3G en CarbonsSure, ein aliphatisches Keton, ein

al i phati schesen ﬁ &I n alj phati scher Al kohol, ein Al kyl- oder

Cycl oal kyl e“ h rfaﬂg zurqh So- %"% V&gﬁ% n%flk in eﬂlQ voﬂ-é’neny gﬁJr@an taﬁﬁg‘tgysator-
Anspruch 12 o %qe wsg,tg;ﬁ ﬁs S anld SafdridySem
zusat z- |4 ch ginds AlbedchiBaruhtadiBidrs, ags‘ch e.rewFaoambm r Q8P dier b & 1Klalysa-
in(Wel cher R @rdystbhn ki labie Adakaith tautbbdebifleutidt, (OB @6 iup b katiiRBtorsfstem Zeréeai dabl@r
Br ohf oder | od efvéddt bei déttidimalan AKitstonipbiaiuf des KaRIysawsisystens A deiReaRtion prakichiindh ist 1
odor 2 ist; ugletei diebor nbmaleWeArbéiistemperaaCherkion Wohigdt IAibieriry de3| Kedtaysatol@ymtoms
Modi fi zi er ung%fi:r%ioﬂll alPbel t dey Aatbhesthivuniganis-Tamperatus twobdl @er MaoHesdhloaigungsaifihibitor in
Anspruchadl4 odiner Ménge eingesatitovheliiel agsrdidht idfei Menge am Gitnautiiblein, die edordesiich fds nigredason
0,1 bis 10 MlKatalysatorsysjenbeisier AlijoBesdohleunigyurigsVarhpergiur der\Rsiektibh akithikierenndonor

ei ngesetzt wird. 20 17. Verfahren nach irgendei nemder Ansprtche 12 - 16,

i n wel chem Yayerdhen gath/*dmmchddmwchsmtﬁeslnlzteitomimP‘vehs‘\tdefrﬁfddvl@iﬁe auf vvei st. 18.
Ver f ahren nach irgendei nem der Ansprlche 12

Di el 5- Al Ber & AYERAREN ARFHEREIh 2R Welgiom 43 PVEWFPE @dew«ﬂgts 55 gt
3 ber gange- < mpeE ap e e o i Ve 7 AR reE o dagpoyercisch S

Peri odensyst e ausgewahlt wird. 20. Verfahren nach Anspruch 19, in wel chem

vor  ram Bck wptdien i ogieh 438 RaRRhcer SR BlefBootision st 10 o

Ob
| CHe 'rvg?rc%)s geg alvg,@é &%ﬂg&%@ rdgs %&%Q{ %(0@5}% :ej%é( ﬁlder%lﬂﬁd: Qﬁ ggPo)w %ﬂler

;03(CO)12 Re2(CO), 0 oder M2(CO,0O ist. 35 22. Verfahren nach |rgende| nem

~der ( ANSpeUCHE virahren doh AnSbroth 1 GR RBIIBAY det RIIE 19 Obdrgangima@iiBaiaiyy R hi | t ni s von
| nhiDitor zu Vanadiumim Bereich von 0,1:1 bis 200:1, vorzugsweise 0,5:1
bi's 100: 1, snweddied nach Anspruch 7, in welchem das Ubergangsmetall des Ubergangsmetalicarbonyls Molyb-
_d#n, Chrom, Wolfram oder Eisen ist.

40 9. Verfahren nach Anspruch 7 oder 8, in welchem das Ubergangsmetalicarbonyl zusétzlich zu den
Carbonylgruppen unsubstituiorte oder substituierte organische Gruppen mit 2 bis 20 Kohlenstoffatomen
aufweist, mit der MaBgabe, da8 der Substituent bezliglich des Verfahrens, in welchem der Inhibitor
eingesetzt wird, inert ist.

45 10. Verfahren nach irgendeinem der Ansprliche 1 - 9, in welchem der Inhibitor in einem Molverh3itnis von
Inhibitor zu Ubergangsmetall im Bereich von 0,1:1 bis 200:1, vorzugsweise 0,5:1 bis 100:1, eingesetzt
wird.

11. Verfahren nach irgendeinem der Anspriiche 1 - 10, in welchem der Ubergangsmetall-Katalysator
50 teilchenférmig ist und der Inhibitor sich in praktisch allen oder im wesentlichen allen Ubergangsmetall-
Katalysatorteilchen befindet.

12. Verfahren nach Anspruch 1, in welchem das Ubergangsmetall-Katalysatorsystem eine Vanadium-
Katalysatorzusammensetzung umfast, welche umfa8t:
55 (i) das Reaktionsprodukt einer Vanadium-Verbindung und emes Elektronendonors, der sine fllissige,
organische Lewis-Base, in der die Vanadium-Verbindung 15slich ist, ist;
(i) einen Siliciumdioxid-Tréger, in den die Komponente (i) einimpréigniert ist;
(iii)einen Halogenkohlenstoff-Promotor;
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23. Verfahren nach irgendei nemder Ansprtche 12 - 22, in wel chem der

| nhibitor iminpragnierten Tr ager legt. 24. Ve

i rgendei nem der Ansprfche 12 - r:‘if)%a% c;’:lgeim der Cokat al ﬂuﬂnﬂ"“m I‘Il““‘
Triisobutylalumni- um Triet hyI aI um ni um odor Tri hexyl al urfi niuntt st .

25. Ver f ahr en (maiien Hydyecadbgialaeiniud okafinagoriJche 12 - 24, in wel chem der

Pr onot or CHCl sipd @2@0bé3chomlieigungs-ohiBitor sin .Dielb@\ldevmdﬂaMemiuiﬁml‘gamgsgetuntarbmnmder
AnsprUche 12 -mi28sr Mafigave| dafeder dhihibitad de@ti igli daB\é reivt | zensetida verinydea tKetpiysator seine
samenset zung Autebesthesinigungs-TeRepeletur enreiait. e Pol yneri sation von Ethylen ist und
das 3l n-Kont akt - Bri ngen 50 von Ethylen und gegebenenfal |l s el nem oder
mghf'gf en aﬁpvpga@@qummmmhﬁm led@wis\Base-eh Hlikylester einer aliphatischen oder einer
Kat al ysat or ZAUBaYsRERS Earbonsiyre, gin liphplipc 841 BiebastPhiytingdh aliRhetaghpt Alkohol,
Revendi cat i offsAld odar CVF’ @H‘B’ ‘HSFLF}'“G’I scf““l?d’?‘é’f‘l‘%n | n SI tu de la cindti que

d' un cat alqs\?‘a dans ne re on cat seur a base

ge:):lse d’ un °'z'§ 0% e gg? é[ﬁl‘ fiﬂ f
rr? or. ?{h egi gd% eéscfu % I)

d npera ure ueI |l e

| e catal yseur I't une auto acc~ Ieratlon dans Iad| te 14 EP O 397 074 Bl

react | OB, 15.5vetRFSTTRES fnsBrich2, iR Yo J&Q‘Modnhﬁer rftel Doty lalufihiuhéiotid &8

prati quenent inerte A la tenperature nornal e fonctionnenent du

cat Yy seuns.OddgnhrérAstich AnspRaI 14 6dar 150 %h Wilichén aam&muﬁrum.ubnh biaertmem?e 64 0,1 bis

cat at yseur 210l Ml ivbraudsReIeay, 2Hi4 12,8 MBIDO WoFEISkBorleRdbRiéri sgeseEBaid. Not abl ement

infdrieure a cello existant & | a tenperature d' auto-acceleration ; ledit

i nhi bi tzeun7.dVetfdliren Ah Gigardaihend MercArapiichst 12 + $& it Weldhven dasabDisls-AlderAddukt 4 bis 20

suf fi sant e pkohiendtaffetome pufvalstquanti t e de poi son requi se pour inhiber le

catal yseur a la tenperature d' auto- acceleration de |ladite reaction. 2.

- Proc6de s8\¥anehreranack: irgendrinsax dep Ansprickatls: 170l welchdm das idis-AlderrAddukitmaenpcyplisgitiui t

d' addi ti on oserpobycyclisghisbr . o0 3. Proc6de suivant |a revendication 2 dens

| oquel #o0 gr odwt d' gdﬁ%éﬁ;"gg dgreﬁlggl el s- Al derW Q%E\edeuge&a gqo at ggse l}grgﬁ?sﬁ

car bone. I dui t
d' addi ti on daefﬂc%’P%‘Y'ﬁ\F'efe"r"" SWP%%g’HgP"" "“&;g?? P8[5°“ﬁ?f?§’%’%ﬂ“?§fwng "% 5 Procddd

' t d ddi t
Di el oy o2 JELE 'Caﬁ E&i §yreicro] 45 OnsoeReglh o= B P B 1o e
des revéndi ca? r sfequel Ie produit d' addition de D els- 20
Alder est JiNGoStbd ﬁAﬂ e Saiﬁ%f&ﬁénﬁ {belgaRERGE 2 MR Fe@dls! ON
1, dans leq[%j‘léuﬁ% tbr (;%MO(éa)chﬁ:aﬁeégag '%%% IYCJ? DV%WC 5 s.oﬁ'@(co)m{élgla-
transition. gey.,. SS( 6953 cé)waeam k )(oqgfendl catlon 7 dans eque met al

“de {rangition du conpos6 carbonyle “de metal de transition est |e rml ybdene,
l'e chronegaal ‘ﬂarfﬁMé\QﬁJcﬁ en@éindn ddr Pnsprithe P% 0O G waltHemaddt inhiBitor RVéMbH RGteriAifnis’ OU

8, dans | oquh inhBitét @iNVAHaGIUrS @i Bersig on B2 1166t 2Bb:1, derziigs@disel 0,5: 108is 100:1, anwesend ist.

23. Verfahren nach irgendeinem der Anspriiche 12 - 22, in welchem der Inhibitor im imprégnierten Trager
40 vorliegt.

24, Verfahren nach irgendeinem der Anspriiche 12 - 23, in welchem der Cokatalysator Triisobutylalumini-
um, Triethylaluminium oder Trihexylaluminium ist.

45 25. Verfahren nach irgendeinem der Anspriiche 12 - 24, in welchem der Promotor CHCls, CH3CCls oder
CFCls ist.

26. Verfahren nach irgendeinem der Ansprliche 12 - 25, in weichem die durch die Vanadium-Katalysatorzu-

sammensetzung katalysierte Reaktion die Polymerisation von Ethylen ist und das In-Kontakt-Bringen

50 von Ethylen und gegebenenfalls einem oder mehreren alpha-Olefin-Comonomeren mit der Vanadium-
Katalysatorzusammensetzung unter Polymerisationsbedingungen umfast.

Revendications
55 1. Procédé pour la régulation in situ de la cinétique d'un catalyseur dans une réaction catalysée par un
catalyseur 4 base d'un métal de transition, procédé qui comprend l'incorporation audit catalyseur &

base d'un métal de transition d'un inhibiteur d"auto-accélération qui (i) & une température approximati-
vement identique 2 la température & laquelle le catalyseur subit une auto-accélération dans ladite
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2

contient, on plus des groupes carbonyle, des groupes organi ques non
subst.ituds ou substitudes ayant 2 3@p g 397d74B12t ones de ﬁ“lm HMHHHHM““I
rdserve quo |l e substituant soilt inerte dans |a nesure o

| oquel |'inhibiteur est utilise est concerne. 10. Procéde ‘sufvaht 1’ dhe*

guel conque dessactioncediE@aipbsdren ui paisdd podtdencataysai @t (i est pritighanieatinerie atla tatnpératere 6

en un rapport nermklaidecfonttionnerenh ki icatalyrsuradansridditst réeletion, roartdent provaquecumie rintdbitida rig

| "interval | e daalgpedr: a1 ladieo dnipéteturetror@ale de fongtipnnérGant natablechent(nféiiedre & ceB0axibtantiilla

Proced6 sul vaﬁﬂfﬂpﬁ"atyf?edqﬁ@f?@@ﬁq@é idledit [inbibitews i CatoiagasiSrationg 6ty utilifnen Juory gedntit e

cat wsoﬁr & Bfisante| poys foymir da qugelité; depoispn regyisacnour ighipeg &t%PV%eém ladempéeature ¢aitas
i nhi bi t e@pcéé@tiondgadite @aghien pr at i quenent ou essentiell ement toutes |es

partlcul es du _c éseur a base d'un mtal de transition. 40 12. Proced6
sul vant |a ’revE’ﬁ%ﬁ%é ¥anhia ferend&at?g 1) d2gg,\aquef linhibitgur psf un prpduf disddition de Diglslder| ge

(15T plodbi LR by e & b S L & it el R e ik gt 4 € =

d' el ectrons, qui est Une base de Lew s organi que |iquide dans laquelle le
conpose de yappdiddiat 1a 3bitiafon 2b1 3, dans lede) le)prddlit FHIARGH do BIALRISH oS oS ci-
silice inpreg 36 QVRM ﬁqugonst I tuent a) ?I 1) un pronpteur consistent "en
un hydrog:sar bure haI ogdnd (iv) un cocat al yseur consi stent on un
hydr ocar byl &l ercstis $iivantia révenditaiion 4l Qins leduchiépRridit #8ddRibradd Bists-ARér deiNe BicRbbrita-
d' additi on ded®he! s- Al der ou un conpose carbonyle de nmetal de transition,
sous reserve quo |'inhibiteur soilt tel qu' il se deconpose |orsque |le
cat al yseur &0 Procédé suivamt I'ubb Qielcdnqub eapeventicatiens® a4 tdansaedquel lEpdtiuitadaddifich. de Diels-
Procedd asui vanidel est nesafoce aainicemore®, dans | equsl | a base de Lewis est un
ester alkylique d' un acide carboxylique aliphatique ou aromatique, une
cet one al i phaProgédé, suiyant Iz revendication pheant dague! I'inhibitelicesd lun gprpeiaé carbpnelé darmétal ider
al kyl'i que ou E?‘@l"@!hl kyligque ou un de |eurs nel anges. 55 14. Proc6dd suivant
| a revendi cation 12 ou 13, dans |equel |a conposition de catal yseur, au
‘vanadi unféc o PEREFSSHivasy fereve o, £ dael o PR S FaRfiiondy eprpaterfafoav e el
"AIR(s-.) X daH%"T’ﬁ'&'H‘e‘?sf 8 mofybx '?‘a'fﬂ"t?a'le tyaggtenp °E|f‘? ?’adl caI aI kyl e ayant 1 &
14 at ones re sent echo
074 Bl |'i ggge$ s ee % fﬁ 9 o J &e cgm é;ftr % rit ételizr dgotragsué)at
m S no stitlies aya
egal & 0, 1 oy f 'Za ..E{{t el 1d eﬁ bk s
nodi fi ca’?oeur A
‘suivant |a revend| cat | on 1 ou f ans I equel | e m)dl f I cat eur est ut| I | se
en une quanfg PRcéR ddivant lulezuHHJnS&’ ded FevBfidicafibn€ 7 Ge9, dﬁn&e&eﬁ'u@ubﬁemﬂ%hsé A un
ol e de donnewppsht Mbigike & Mihibitduf - auFha Q@Qraﬁéﬁiot(%%pns%ﬁs FIREAME 138 WA 102 200:1, de
rerryjl Cad i ongrég;?enae&ea)sﬂamﬂ oquel le produit d' addition de 10
"Di el s- Al der possede 4 & 20 atones de carbone. 18. Procede suivant |une
“quel conque tieProcédéesnitant dbriecyusicchgue’de Fevetkiicasons alch €0, dhres Ipqueidelichtalgbearcht bash @runde
_ métal de transition est un catalyseur en particules et linhibiteur se trouve dans pratiquement ou
essentiellement toutes les particules du catalyseur & base d'un métal de fransition.
P _
12. Procédé suivant la revendication 1, dans lequel le catalyseur & base d'un métal de transition comprend
une composition de catalyseur au vanadium comprenant :
(i) le produit de réaction d'un composé de vanadium et d'un donneur d'électrons, qui est une base
de Lewis organique liquide dans laquelle le composé de vanadium est soluble ;
45 (i) un support consistant en silice imprégné avec le constituant () ;
{iii) un promoteur consistant en un hydrocarbure halogéné ;
(iv) un cocatalyseur consistant en un hydrocarbylaluminium ;
et l'inhibiteur d'auto-accélération est un produit d'addition de Diels-Alder ou un composé carbonylé
de métal de transition, sous réserve que !'inhibiteur soit tel qu'il se décomposbe lorsque le catalyseur
50 atteint sa température d'auto-accélération.

13. Procédé suivant la revendication 12, dans lequel fa base de Lewis est un ester alkylique d'un acide
carboxylique aliphatique ou aromatique, une cétone aliphatique, une amine aliphatique, un alcool
aliphatique, un éther alkylique ou cycloalkylique ou un de leurs mélanges.
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14. Procédé suivant la revendication 12 ou 13, dans lequel la composition de catalyseur au vanadium
comprend en outre un modificateur répondant 2 la formule BX; ou AlR-%, dans laquelle chaque
radical R est un radical alkyle ayant 1 & 14 atomes de carbone ; X représente le chlore, le brome ou
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carbonyl6 deniymet al de transition est C- (COr ; M(COs ; Fe(COs: WCOs:
EH;OCKP)WZI , g&l—;}al\/b(lacrg))S Ea@lecy)sI—lsCC%C:I-la({rayj(;cl))3 0CII) FBNHG@S@;)(CO)B ;Méd o

Fea ) 12 u 21 modi Hm P unexgua e

Pr oc6de sui \ﬁamm?'esu#ep'%fér@rce dp4aé 2c§e'§°dﬁ%\Pé'd’Eﬂ"t%ﬂq°B'f?§”!Lé2°°&°"Qi dans | oquel

| " i nhi b|t resent en_ un rapport nol nhi bi t eur ay vana |um
compr i 5. dd ;ge;; & Jabrp gt S vnsfiaes G2 TP saps e o ooy "Soctiy
100: 1. %o Ut SaTmes R 5 &uel conque des revendications 12 A 22,

dans | equgh drodsh! mamel%e SdicoRt US%QQ;W&@Q&OL@ {5 ¥9Sihs 0 30 qal PP 04
sui vant | " UnGe el GO nGey Eﬁe&nﬁ)t &R 1 ons

cocat al yseur consiste en‘triiso yl'al um ni um trn6thyl al um ni um ou _
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12 (@ 24, danspmpedtaiory® d¥ MétE o8 Wandhioh SktSchéls Qins<Ads] Gho EGhB aWnCdCadlea?6.
ProCéde sui vesibdiqueine quel conque des revendi cations 12 A 25, dans lequel la
reaction catal ysee par la 40 conposition de catal yseur au vanadi um est

| a pol ynere.sRrbdéadsuilent lid retahnyitdtiore19edans byl davdéthl @e pasiiorgd ainbdsd ghrbongls @b métal
facul t @i venderitapsitigh est leockrapleLis molybdene dntorgs¥er @ce fe.pha- ol ef i ni ques en cont act
avec ladite conposition de catal yseur au vanadi um dans des conditions de
pol ymeri s&ki Rypcédé spivaat 18 mvengication 19, dans lequel le composé carbonylé de métal de transition est Cr-
(CO) ; Mo(CO)s ; Fe(CO)s : W(CO)k : CsHsFe(COP)l ; GsHsMo(CO)s ; CsHsCO2.CH;Cr(CO)s ;
CeHs NHCHaCI’(CO)a ; Fes(CO)i2 ; Rug(CO)12 ; Oss(CO)12 ; Re2(CO)io ; ou Mna(CO)o.
26
22. Procédé suivant I'une quelconque des revendications 12 & 21, dans lequel l'inhibiteur est présent en un
rapport molaire de I'inhibiteur au vanadium compris dans rintervalle de 0,1:1 & 200:1, de préférence de.
0,5:1 4 100:1.

s0 23. Procédé suivant I'une quelconque des revendications 12 & 22, dans lequel l'inhibiteur est présent dans
le support imprégné.

24. Procédé suivant I'une quelconque des revendications 12 & 23, dans lequel le cocatalyseur consiste en
triisobutyfaluminium, triéthylaluminium ou trihexylaluminium.

25. Procédé suivant I'une quelconque des revendications 12 3 24, dans lequel le promoteur consiste en
CHCl3, CHsCCl; ou CFCla.

26. Procédé suivant I'une quelconque des revendications 12 & 25, dans lequel la réaction catalysée par la
40 composition de catalyseur au vanadium est la polymérisation de I'édthyléne et comprend le passage

d'éthyléne et, facultativement, d'un ou plusieurs comonoméres alpha-oléfiniques en contact avec ladite
composition de catalyseur au vanadium dans des conditions de polymérisation.
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