GAS- PHASE POLYMERI ZATI ON PROCESS FOR PRODUCI NG PROPYLEN 1- PENTENE
COPOLYMERS THI'S INVENTION rel ates to polynerization. It relates in
parti cul ar wiodomigssocess for produci ng a propyl ene/ 1- pent eoe/qGposdyesr ,. and to
a polynmer produced in such a process. According to a first aspect of the
invention, there is provided a process for producing a propyl ene/ 1-pent ene
pol yner, a process for producing a propyl ene/ 1- pentene pol yner, which
process conprises reacting propylene, as a first nononer reactant, with

1- pentene, as a second nononer reactant, in a reaction zone, in the
presence of a Ziegler-Natta catal yst or catalyst system to formthe
propyl ene/ 1- pentene polyner, with the reactants being in the vapour phase
in the reaction zone while the reaction is_in progress mﬁih no liquid
conponent - bei S —BPESe FROMERIZAEIONEROCESS, FOR FRORING PROFILANE L brgytene,
progress, and with (i) both the monSHer reactants being preheat ed
separately to ensure that they are in the vapour phase, and the nononer
reactants being introduced separately into the reaction zone in the vapour
phase; or (ii) at |east one of the nononer reactants being introduced into
the reaction zone partly in the vapour phase, so that part of that nononer
is introduced into the reaction zone in a liquid phase, with this part
bei ng further evaporated in the reaction zone so that the reaction is
performed Sagi ). t e | A G he
propyl ene E’éllré]nlgfwénﬁlo u'(c:gcg%gls ﬁﬂegaﬁlﬁ%h?aeééc i '?)ﬁeﬁz‘%%g}%%ﬂ{&%ga%%g &ééépgt?ggt,

whi | e the produeingeapropyiéne/1peotere polymet.land wez phlymerarediiged imesuchcpui d
phase in Sﬁ&&e@@ anount that it evaporates in the reaction zone so as al so
to be in the Vapour phase, with the reaction being perforned with both
nononer

According to a first aspect of the invention, there is provided a process for

5 producing a propylene/1-pentene polymer, which process comprises reacting
propylene, as a first monomer reactant, with 1-pentene, as a second monomer
reactant, in a reaction zone, in the presence of a Ziegler-Natta catalyst or catalyst
system, to form the propylene/1-pentene polymer, with the reactants being in the
vapour phase in the reaction zone while the reaction is in progress, and with no

10 liquid component being present in the reaction zone while the reaction is in

progress.

While the temperature in the reaction zone, ie the reaction temperature, can be
in the range of 10°C to 130°C, it is preferably in the range of 40 to 110°C, still
more preferably in the range of 60° to 90°C.

15 While the pressure in the reaction zone, ie the reaction pressure can be in the
range of 1 to 60 kglcmz, it is preferably in the range of 3 to 40 kglcmz. more
preferably in the range of 6 to 30kg/cm2.
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reactants in the vapour phase.
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Wil e the twop®eiagsure in the reaction zone, ie the react i \@/dBIAREAL.Ur ;-
can be in the range of 1 0C to 1300C, it is preferably in the range of 40
to 1 100C, still nore preferably in the range of 600 to 900C.  \ile the
pressure in the reaction zone, ie the rgaction pressure can be in the range
of 1 to 60 kg/cnR, it is preferably in the range of 3 to 40 kg/cnferr],

nor e pr ef effasirgactiort fumerrangbe ofirrbd WhiléAk@ rexEtion id in progress. Preferably, the
2 The reac%ion zppe may_be stirred while the reactign is in _progress.
Pref er abl y SY'IR8 gfﬂ}er 5eﬁét'9ﬁ zppg May ke eHRcEd Y mepnpof & meshanicaltype s of a

mechani cal stisiee. oMot préfefred NBd shFreli ebSor Sode %&hibhe&obﬁ%ﬁté%pmw whi ch
provi des an upward npvenment of the copolyner particles which are produced -
m"ﬂ%&:

t herein, mentent hetcorobimert pariicles yehieh @respreduced thereimnmathouhe
react i onsz@eginfsHtaidn Bfithese particles at the bottom of the reaction zone occurring to

a significant degree.

The reaction of bropylene and 1-pentene is exothermic, and the process may thus
include, if necessary, removing at least some of the heat of reaction. The removal
of the heat of reaction may be effected by providing internal or external coolers

10 to the reaction zone; by withdrawing a portion of the gaseous monomer reactants
from the reaction zone, cooling this portion, and recycling this portion to the
reaction zone in cooled or liquefied form; or the like.

The reaction will be continued for a sufficient period of time to obtain a desired
degree of conversion of the monomer reactants, hereinafter also referred to as

15 monomers for brevity. Typically, the conversion can be in the range of 1% to
88%. Thus, the reaction time may be between 10 minutes and 48 hours,
preferably between 20 minutes and 260 minutes,

The Applicant has found that different methods of introducing the monomer
reactants into the reaction zone, give different performances of the process.

20 Thus, the 1-pentene may be introduced into the reaction zone in vapour phase or
it can be introduced into the reaction zone at least partially in liquid phase, with
the liquid phase beihg evaporated in the reaction zone.

In one embodiment of the invention, both the monomer reactants may be
introduced into the reaction zone in the vapour phase. Thus, the monomer

25 reactants can then be preheated prior to introducing them into the reaction zone,
to ensure that they are in vapour phase.
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The reaction of propylene and 1 -pentene is exothermc, and the process may
thus include, if necessary, renoving at | east sone of the heat of reaction.
The renovalwobeaings heat of reaction may be effected by previ/dissmioehnt er nal
or external coolers to the reaction zone; by withdrawi ng a portion of the
gaseous nononerreactants fromthe reaction zone, cooling this portion, and
recycling this. portion to the reactiongzone in cooled or liquefied form

or the Ilike. The reaction will be continued for a sufficient period of
time to obincone verdiesi ofatisdembedinent of tive invientionf thelp2opyieasBRd NegEitans S,

hereinafter _al.so referred to as nmononers fqr brevity. Typically, the
conver si onmc%nbeo%re?‘ﬁafer?gsefpzfﬁﬁtgﬁ'o?"q'“%qdcsﬁ‘cgg%ep%?)’ IRPctNeSSAEHOM 2P0%re MRy
be between 10 ninutes and 48 hours, preferably between 20 minutes and 200

m nut es. The i cant has found that different nethods of introducing
t he monome!” FBS@‘D"En‘(?sPﬁt B‘atth'é eRIeHIANt 8hahe dnvantien; fiaeeRtopyianeoRRdNCes

of the protgentendwmay belpretedied bepetatahy, tRBrdafler 24MBRE, bR hdliRitroBaELd 1(:)n

zone in yapour, phase or it can be introduced into the reaction zone a

| east pa?t foRSET I8 P ADiadryKULe, inkp the ferStioNFena: phase being evaporated in
t he reaction zone. I n one enbodi nent of the invention, both the nononer
reactants may _be introduced into the reaction zone in- the vapour phase.

Thus, the WoRdhaRothesvessien of shisierabodimept ohdbe inveptioor the prorvientugntig t hem

i nt th ' bat ]
IDET?/ GBSB; 8 965% FV4\E be! PrePRBatYdE tddithed h@yaﬁélecbl'?\b\fﬁrpﬁ’l‘tﬁeﬁg?é eforrronar(\) e

versi on of adMPIu RN therealler inteodusedntogether: e apriweysdmixtared intqpdme ene
may be prehgatisd oaparately and introduced separately into the reaction
zone.

10 in another embodiment of the invention, the monomer reactant(s) may be
introduced into the reaction zone partly in the vapour phase, so that part of the
monomer reactant(s) are introduced into the reaction zone in liquid phase, with -
this part being further evaporated in the reaction zone so that the reaction is
performed with both monomer reactants in the vapour phase.

15 In one version of this embodiment of the invention, the propyiene may be
introduced into the reaction zone in the vapour phase, while the 1-pentene is
introduced into the reaction zone separately in the liquid phase in such an amount

that it rapidly evaporates in the reaction zone so as also to be in the vapour
phase.

20 In another version of this embodiment of the invention, a major proportion of both
propylene and 1-pentene may be introduced into the reaction zone in vapour
phase, while a minor proportion of each of the monomers is introduced into the

reaction zone in liquid phase in such an amount that it rapidly evaporate in the
reaction zone so as also to be in the vapour phase.



I n anot her version of this enbodi nent of the invention, the propyl ene and
1-pentene may be preheated separately, thereafter adm xed, and then

i nt roduced whod/mgsst her, ie as an adm xture, into the readicrapgone. . -

In still another version of this enbodi nent of the invention, the propyl ene
and 1- pentene may be preheated together, ie after conbining themto
form an adm xture, and thereafter |‘ptroduced together, ie as the

adm xture, into the reaction zone. 10 In anot her enbodi ment of the

i nvention, |1t tHRE WERappresiatentias whiRya Dortion of at ueﬁs@umé dfnthe rhbgormeact i on
zone partly I n the vapaqur ghase so that 8art of the, . gonorrer reactants
are int rod[ﬂ?@aantmcanth@énve Reedinto thereagti Mavﬁ'fbm?s'@uw se, anydquid 5 ¢

bei ng furt feinonerReadtaRfl thdt dritérs haGkhtior 28Fe ROrdpidiy ViaPBrie&Rss | Ay alp
performed wth both nononmer reactants in the vapour phase. 15 I n one

ver si on of Manoses nFRAFLAMSt ats inhthe MAPRUr ophaqehe'vlpﬂroﬁiﬁpﬁneamlge ya the
| ntroducgd gﬂce hferlz860k ??‘{]éﬂoﬂn ﬁ@&ﬁohﬂ%gﬁg Pl ef'&ﬁﬁr%ct eHQhB%yltha‘Pent ene

i's intr dinto e reaction z y Int l'i qui d phase in
such an anparliquid component s presept do dperreaetion rzonheWhé%léheo'ﬁaczml%m as

also to bept‘#b %%S g@ﬂ id comPBRRSAY is n?é?anltré ?”%Jnrnﬁé ébfﬁr %l@?h&f cé Ibfe of

enbodi nent I’ nve t|on a naj or propor opyl ene and 1
- pent ene rm;actmglvmm tiupedomet mat:ta@ts enntt, rhictoisan liquid fpua et the rehcticn whil e

a m nor gﬁ% &mﬂ? p?évaﬁﬁ%hn Yhe tr&%t%%%ra%d' \ﬁh cﬂtx{ﬂgglquq'uawmngfw form

reaction z hase i n such an evapor at e
in the 10 ifdatodaced d1te thoremctieh 2on¢.0The hqmdtdmmpmpotldopehm not include

PCT/ GB98/ 01969 | thus
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liquefied form as hereinbefore described, but which vaporize rapidly on entering

the reaction zone. The liquid component also does not include the resultant
propylene/1-pentene poiymer, which can be in liquid form at the reaction

15 conditions prevailing in the reaction zone. The liquid component also does not
include any liquids present as part of the catalyst system, such as alkyl aluminium

and stereoregutators, which remain liquid in the reaction zone but are present
therein in very small or negligible amounts only, typically less than 0.5% {based

on the total reaction zone content). The catalyst system also may contain a

. 20 carrier such as heptane, but these carriers also rapidly vaporize on entering the

reaction zone.

It will be appreciated that while the propylene/1-pentene polymer will normally be
a copolymer of propylene and 1-pentene only, if may also, if desired, contain
minor proportions of other monomers, which will then alsc be introduced into the
25 reaction zone as monomer reactants and will then also be in the vapour phase

while the reaction is in progress.

The 1-pentene may be that obtained by an appropriate process. Thus, for
example, it may be that obtained from a Fischer-Tropsch synthesis reaction,



reactants can be introduced into the reaction zone in the |liquid phase, any
liquid nononmer reactant that enters the reaction zone is rapidly

vapori zed ¥OPHYUHIS] | nmononer reactants are in the vapRiiVGRAsAQIE9 when -
they partake in the 5 polynerization reaction. Additionally, the process is
characterized thereby that no liquid conponent is present in the
reaction zone while the reactionis in & progress. By 'liquid conponent'’

i s neant any conponent, whet her capabl e of reacting with the nononer
react ant s aypisally thati atainedifromitheiSASOL irade mask) EiachéreTropsch synlihiesisns
prevailingj tH?}e feaglion zone and which would remain in liquid form10 if
introduced 1nto e reaction zone. The |iquid conponent does thus not _
i ncl ude t he mononer reactants, which can be introduced into the reaction
zone in pargly.. [ fi f Qr m as,_herei nbef or e descri bed, but which
vaporize r él\p'}%ﬂ/egcl)ér{_lgén*?aef ?ﬁaéysc{ of ﬁ@tquesécﬁ\ﬁsbq{ng%ﬁ@_roaﬂgn? iPOIYTRET AR 9B BNt

al so does mwapounphaske caheat ast iraptinciple) rbepyd e e Hbwanih 28 & apsly 3t®ystemhi ch
can be i% Iig'l\Jid.for at .the reaction i,i condi tions é‘)revailing in the
react i onz&EPIRNI 3 'H”'Bo'fﬁﬁﬁ%e {eglgrNatp catalyst and. pR 3 §9&atANFY PRui ds
present as opgaro-afuntifiing abmpyahd Sikprefarrédich as al kyl al umi ni um and
stereoreqgulators, which remain liquid in the reaction zone but are present
therein in very small or negligible amounts only, typically less than 0.5%

(based  Typidd&itdriml confiHen®oZ HaEeZiE§I8t-Ratth caldl@stCatbRitaSlmStehRfdal so
may contai nng 20 carrier such as heptane, but these carriers also rapidly

vapori ze ofNgftapiunytatfachloride, which may b earried on a syprgrt.| Cptalyy sueRPH! od

that whil e andeadtivaioheet be -dTRstte€d tn RPoWIEtastidr. ®8F TR | prePsration & the _
copol yner_ of giarjgggl ene and 1-pentene only, if may also, 1f desired, contain

mi nor ~ priGpditeniyAsePelvst efidenabaieprolatgsi cfirivalent dnietrayplent Hanium canbeed
into the 2%segach &4HiB6H %o e WKIIR ahd 26T AisntaRdnitinh lcpo%En@%%ﬂdbtﬂe' n the

vapour phase while the reaction I's in progress. e 1-pentene may
be that obtSHPRBE Yycatrier3pe 69talustecan alse pontaih electiopr donor eorapgyings, B8 nay

llg(éT} ggtgsf’gtfg%r‘ig@gr b6 tiohaldlrboyi AT cHMRNYFS IR draas bha régters, If%}%?%sél ly

t hat obt ai redbersy alepbels, lspRDes( or ergenicntiospomeiser silicop Scganiy compeurnsds.
reacti on process.
15 An example of a preferred titanium-based Ziegler-Natta catalyst is

TiCl3-¥%AICl3-%(n-propyl benzoate [NPB]}, which is commercially available.

However, the Applicant has also surprisingly found that when particular methods:

of catalyst preparation are used, process advantages in each particular

embodiment or aspect of the invention may be obtained, and consequently the
20 range of propylene/ 1-pentene polymers produced can be extended considerably.

Thus, the titanium-based Ziegler-Natta catalyst may be that obtained by
contacting an activated magnesium chloride with titanium tetrachloride in the

presence of a suitable electron donor.



Any Ziegler-Natta catal yst or catalyst systemfor propylene polynerization
I n vapour phase can, at least in principle, be used. However, a catal yst
system 5 owopI®igéng a titani um based Ziegl er-Natta cat alaticmedissns a -
cocatal yst, an or gano- al um ni um conmpound, is preferred. Typi cal
titani um conponents of the Ziegler-Natta catalyst are titaniumtrichloride
and titaniumtetrachl oride, which may bg carried on a support. Catalyst
support and activation can be effected in known fashion. For the

pr epar at i oifhes, t the aeti\tétedrrhagnasalrﬂlqmdr:d&w thte supporalofothel e4t@R/sef The
trivalent or tet ravaﬁﬁnt ti t

dd h
vl ont MiagrEslP Shaie may e o Bans Sarmeot BREVivaus mechasign chiaside,

carrier, tpeowidingl that tﬁamn&bﬂﬁzdﬂahtﬂiei‘ecﬂ i€ Cdffgtited! O @UcK TRIAIARES th&9no
nono or pol m‘g{’)ct onal car boxxs F’h@l"' car boxyl anhydrides and esters,

ket ones, fization agenp Fripa Ay drized miagapsiumphieridmmwsieh isthen | i con

organi ¢ goHpeN&dEsed td eHRBARIysef IR anBiHdk i !
Ziegler-Natta ca?%l yst ﬁ:rlégare Ti eryr [erap] Al C er?t]%"[ﬁgﬁ %nfﬁggﬁﬁgt

benzoat e [ RPER3ratigh cthe; agpesiwncehiprige smay. | hmwvever, - haves water comtent
Appl i cant  IpRewak®0.02imBld &f Wetey/ | Mot mgnmﬁn didridec Hha Mltfdy ter

catal yst preparation are used, process advantages I n each particula
embodi ment PSF hdpRietcfomagnesivmy ehioride. M@Stblefe&fﬁhivnedhe awatemmmnfl y the

20 range o p C
consi derabIi.r;/argr‘éewrﬁEﬁ{ana’e 'pﬂ}ﬁﬁgﬁﬁhﬁﬂéﬁ%dﬁ%ﬁ iﬁatta cat%};ﬂ/sﬁl may be

t hat obfl® §a8ebP%. contacting an activated magnesi um chloride with
titaniumtetrachloride in the presence of a suitable el ectron donor.
PCT/ GB98/ 01969 6 Thus, the
activat ed fhgrandivdrausiinagnesium shidrideds ppafetably a¢tivatediprby st corftaeting or

magnesi um %HO%Q HeviTBY¥hO GitdinGs tEﬂaEﬂSriéQ.r m of anhydrous nagnesi um chl ori de,

The activation of the anhydrous magnesium chioride may be performed under inert

15 conditions, ie in a substantially oxygen and water free atmosphere and in the
absence or in the presence of an inert saturated hydrocarbon liquid. Preferred
inert saturated hydrocarbon liquids are aliphatic or cyclo-aliphatic liquid
hydrocarbons, and the most preferred are hexane and heptane.

The magnesium chloride or support activation may be performed in two steps (aq})
20 and (ap).

In step (a4), an ether may be added under inert conditions to a suspension of the
magnesium chloride in the inert hydrocarbon liquid or to a powder form of
magnesium chloride. The ether may be selected from linear ethers having a total
number of carbon atoms between 8 and 16. The most preferred ethers are :
25 di-buty! ether and di-pentyl ether. The molar ratio of the anhydrous magnesium
chloride to the ether may be between 0,3:1 and 3:1, with the preferred molar ratio

being 1:1 to 2,5:1. The resultant mixture or suspension may be stirred for a



provi ding that the anhydrization thereof is effected in such a manner that

no anhydrization agent renmains in the anhydrized nagnesi um chl ori de
whi ch is tlvamesidaadsurt her used to prepare the catalyst. | rpci@idiioss - -
enbodi ment of the catalyst preparation, the magnesi um chloride nay,
however, have a water content bet ween 0.02 nole of water/ 1 nole of
magnesi um chl oride and 2 nol e of water per 1 nole of magnesi um

chl oride. Most preferably, the water content of magnesi um chl oride is

i n one par pefibl af 10aRiRUtek 1224H6Lrs afircbns esAPSraRFe! TRElpEfel@dGRiFEng B
The anhyerUftﬁg esiumgchloride is preferably activated prior to
I

contacti ng' I8 emRer Fute tor prerafing e darualiy astivated magnesiyre |
activati on_cﬁfartdlaenaprydooe&ow\e@.w&&Mu%bd@afgwn?&,egﬁhﬁ Qﬁ%ﬁelﬁﬁ'ﬂs I nert

1 5 conditions, ie In a substantially oxygen and water Tree atnosphere and
in the #B%ReE or in the presence of an inert saturated hydrocarbon
liquid. Preferred I nert saturated hydrocarbon liquids are aliphatic or

cyclo-aliphatic liquid hgdrocar bons, and the nost preferred are hexane
and hept &nén the secondestendagkan atkyhalomitiermpcompppnd mayche added rprateyatiy
performed ihgt 8h8Rsh: : ( rL an
Cther mmy Botioiuge dReibAl & ine ntafil ettt masnesihl sl FyEhl i
magnesi um @hiroiniune dompdundsnwhichigadr be ased zré ithpsedexpressedabp ahe dorrfidiam of

RN U Gl e wRUREH r BB8] S5 LM RERREC SRS Y °
et hers ar e apgmei Xoist 3 lhalagepr atamul ahd peix gl nehber sudhthatod ame®.i & ofast he
2y o, SBAEMAY o 1% bl b AR S St
or suspensipenteney twe particulatcdses od the alkyl alumiGlm@EH3le8d 96 the formation of
Z ti rripﬁgr;i ??\Anl(éfp lcmapll‘gr%ﬁieg LY %%taqy(')s rvsslhi%k, (ovq'loerr? &s%gpigrt teucro%blymeeriz%giga%rfr ed
propylene with 1-pentene have different behaviours. Thus, in one version, the
alkyl aluminium is completely free of chiorine while in the other version, it
15 contains chlorine. Specific examples of suitable alkyl aluminium compounds of
the first version which can be used are: tri-butyl aluminium, tri-isobuty! aluminium,
tri-hexyl aluminium and tri-octyl aluminium. Preferred organo-aluminium
compounds are tripropyl aluminium and tri-ethyl aluminium. A preferred example
of the second version or class is diethylaluminium chloride. The molar ratio of the
20 alkyl aluminium compound to the anhydrous magnesium chloride may be between’
1:1 and 25:1. The preferred molar ratio of the alkyl aluminium compound to the
anhydrous magnesium chloride is 4:1 to 5:1. The amount of the aluminium alkyl

added to the  partially activated magnesium chloride may comply with the
equation:

25 A>B+C+D

where A represents the total moles of aluminium alkyl, B represents the moles of

magnesium chloride, C represents the total moles of ether, and D represents the



Is 1 to 12 hours. The tenperature for preparing the partially activated
magnesi um chloride may be 40[err]Cto 140 [err]C. A partially activated
magnesi um Gl gyid,glg s thus obt ai ned. 5 1n the secog,@.rgxggoﬁ ). an-

al kyl al um ni um conpound nay be added, preferably i n dropw se tashion,
to the partially activated magnesi um chl oride. Typical alkyl al um ni um
conpounds whi ch can be used are those eépressed by the fornul a

AlR[err] X err] wherein R is an al kyl Padical or radical conponent of 1 to
10 carbon i g ' r 0<nx3.
It vas 10 Lieb e of warefiegAraOalin e e B hict efedliPHR 3 Yisbrctn
propyl ene whiohide-and anyptracemef water ipaheisobveat). cases of the al kyl al umi ni um
can lead to the formation of two particular famlies of catal yst which,
when used in the copol ynerization of propyl ene with 1-pentene have

di fferent Dbeactivates. suppog,is furtherevasiredi with atshturated hatdegarhbndigaidumtil s

conpletely free O | ] n t.he other version, it 15 contains

chl ori ne. 5888ﬁfiq§eg'5k{% @gro\él?icgﬁle#fé%na péﬁ?;'/" *al um ni um conpounds of t he
first version which can be used are: tri-butyl alumnium tri-isobutyl

al um niu tri-he alymnipm_and tri-octyl alumnium _Preferred

or gano- aPurii '\gafing %%*ﬂ‘}o?ﬁ*a’?t%djg‘atgﬂeﬁﬂugbﬁpmgpérﬂ'rﬁ"l?r‘?l"gnﬂ"mfh-ee?ﬁ?fum

al uni ni um tétracrabede athyebeappifermed D tHrée stepedbyl) Wa) andibHr cl ass is

di et hyl al um ni um chl oride. The nolar ratio of the 20 al Kyl al um nium
conpound to the anhydrous magnesi um chl ori de may be between 1:1 and

25:1. The p edefifse Stapilbal, to ahé SupPort, Rfterlithorough washingthepsaiauittthéxarehe
anhydr ous magnesi um chl oriel('j:e is.4:1 to, 5:1. .The _amount of Jhe al um gi um
al kyl é'&%@ St 3Th 18CETaN) 9onal YRAR RIIriRgn 1euRPERPB I Or $ERAYc Bl v

with the selegesthirbithe clagd of\efecBom dendrdivith labildhgErogdn Y RE@RhE claBs t ot al
nol es of _al um ni um al k B represents the nol magnesi um chl ori de,

yl, . es of g ] .
C r epr ed8&ntod sfarirangenorsyyithous fabllehyidrogary Prefergd elggitan depors with labile
PCT/ GB98/ 0}9@fogen are selected from the class of alcohols, while preferred eléstron donors

without labile hydrogen are selected from the class of organic esters. The electron
donors with or without labile hydrocgen may be added separately. However, they
are preferably added simultaneously, either separately in the same preparation
15 step or as a multicomponent mixture. Each alcohol may be selected from the
alcohol range having 2 to 8 carbon atoms.Each ester may be selected from the
class of organic ester derived from and aromatic acid, diacid or an aromatic
anhydride. The Applicant has surprisingly found that different performances of the
catalyst are obtained in a particular embodiment or aspect of this invention if
20 particular esters are used in this step of the catalyst preparation. Thus preferred
esters are esters derived from benzoic acid, phthalic acid and trimellitic anhydride.

in one version of this embodiment of the invention, one ester may be used. In
another version of this embodiment of the invention a mixture of esters may be
| used. In yet another version of this embodiment of the invention, a mixture of an
25 ester and an alcohol may be used. In a more particular case of this version of the

invention, the aicohol may have the same number of carbon atoms as one or both



total noles of water (as the sumof the total water present in the

magnesi um chloride and any traces of water in the solvent). The
activated 3 PPsEssis further washed with a saturated hydrrarasHssmige? quid
unti | none of the initially introduced ether is present. 5 The

| oadi ng of the activated magnesi um chloride or support with the titanium
tetrachloride nay be perfornmed in threegsteps (b[err] (b2) and (b3).

In the first step (b[err]), to the support, after thorough washi ng thereof
Wit h hexanelpoholsnmgedoi@ mavdpanatieheuftmrardmmic dibalsic aeid estengln dmevehect ron
donors may sele mthe of electro rs with labile
hydr ogen aﬁ‘c???PSFﬁ'%% ﬂ%g am&png E‘Pfs‘&fFF WSXE’FS s\ﬁgt ﬁﬁﬁ?hreﬁtﬁc’l“@m&%gen.
Preferred mliewté Qﬁa‘{d(mmmsm thed @Btdrs, or thydeste@nand recbiRohol] drr addt he

cl ass of al ICOE { S %/ni | e %ef erred @I gc}ron donors wi thout |abile
hydrogen af&o88IsetNEaNe L3IH 1 Hethi?LacoBPlso ganic esters. The el ectron
donors with or without |abile hydrogen may be added separately. However,

t hey afl'_e pr eifer d%/ Ed ed si rru%:t aneousIR/ gtther separately in the sane
pr epar at P ofNg Molag atioff the ester, pf o123 MIKTER thereqh WitR anpther ester S aYitha) be
sel ected f gR@hbNEto the .ﬁh.anhebnésaurra%hlrawe%e% hay 8e GREREEN BLEE - drycdl 185t er
may be sel ected fromthe class of organic ester derived from and
aromatic acid, diacid or an aromatic anhydride. The Applicant has

surprisi ng*l’)ﬂefnf\’é!aﬁj rétf@ﬁetWJeEQh@ RivoR&téR! BRBeRved the Kter an&ﬁ{eaélbféﬁo@ﬁ e

obtained in a particul ar enbodi nent or aspect of this invention iIf

parti cul ar 888¥EIre ofithe gstag with the ajcahalping dicrereaent bturs.cprn be n@@ 1 Thus
preferred o 1: f:@@.eﬁ&”a,g& &5 BFe?ev‘#@J mdisk faues eqzoi ¢ acid, phthalic acid

and trinellitic anhydrid I'n one version of this enbodi nent of the

i nvention, one ester may be used. In anot her version of this enbodi nent
of the hBYeRbiRBaRs b Veri? t

version of this g (P(%e{nr% gémﬁﬁrﬁeeq{t%\?g%ttlno%mponéﬁ?ﬁ?“edrgf%gn %g ?Ié(f and

an al cohol butipraferableis aboutd e particul ar case of this version of the
i nvention, the al cohol may have the sane nunber of carbon atons as one or
bot h PCT/ GB98/ 01969

The stirring time may be between 1 min and 10 hours, preferably about 3 hours.

The temperature range can be between 0°C and the lowest boiling point of the
any one of the ester or alcohols from the multicomponent mixture or the solvent

15 used in this step of the catalyst preparation.

In the second step (b2), TiC|4 may be added to the support/alcohol mixture, the
mixture or slurry stirred under reflux and finally left to cool, eg for about 24 hours.
The catalyst obtained may be thoroughly washed, eg with hexans.

The molar ratio of TiCl4 employed in this step to the initial magnesium chloride
20 may be from about 2:1 to about 20:1, preferably about 10:1.



9 al cohol s used in the preparation of the aromatic di basic acid ester.
In an even nore particular case a triconponent m xture may be used. The
three conpdYRP¥01485 i xture may conprise three esters, or PCREBEZL69S -and one
al cohol, or two al cohol s and one ester, or three al cohols. 5 The nol ar
ratio of the ester, or of a mxture thereof with another ester or with an
al cohol, to the initial magnesi um chl orige used may be between 0, 05:1 and
5:1. The nolar ratio between the two esters, or between the ester and
t he al cohollnithe thirdstep kbg)ﬁa esterisaddacd. Thedipplicanthas fouhdlthatithetaa ate twoponent

g.n )](.t o e rggn%% ;te Qc))f ltg tiL' %gd'r%nen%/p%{su}él%e{toprcgia? onen grﬁfff%%tlaoc;]

Ne conp
vary w deI )perforrrtant:egr eferabl y is about 1:1:1. The stirring tine may
be between 1 mn and 10 hours, preferably about 3 hours. The

t enperature range can be between 00C and the | owest boiling point of the

any one of i} Mhe @esterror @ster|risduress ki sarmb @ster! dri extemaixtive Wsedtitste (b ) he
solvent 15 used in this step of the catal yst preparation. In the
second step (b2), TiCl4 may be added to the support/al cohol m xture, the

mxture & iflTher gstet o exdr Hivdare bRS HigeraritdrdrnAk lestdraidedtin stéplb,)eg for
about 24 hours. The catal yst obtai ned may be thoroughly vvashed eg with

hexane. The nolar ratio of TiCl4 enployed in this step to the initial

rlrgggeSI um CTHeAppIR:aR0 suRyishRly fouRdahatby dsikg nforapariic dsr wayPbpidnaliiny about
the support, different and advantageous process performances can be obtained,

when used in the different embodiments and aspects of this invention.

Thus, in another version of this embodiment of the invention, after the step of
10 adding an ether to the partially anhydrized magnesium chloride as hereinbefore
described, an alcohol may be added. The alcohol may be seiected from the range
of alcohols having between two and 8 carbon atoms. The preferred amount of
alcohol added in this step may be between 0.5:1 and 2:1 of the ether added and
most preferred the same as the amount as ether added. The excess solvent from
15 the resultant solution may be removed under reduced pressure until the solution
is saturated such that, when followed by slow cooling, the partially activated

support will crystallize, whereafter a severe washing with a saturated hydrocarbon

liquid follows.

The Applicant-also surprisingly found that two very different families of catalysts
20 may be obtained when two particular ways of further treating the support are
used, and that these may lead to different and advantageous process

performances when used in the different embodiments and aspects of this
invention.



PCT/ GB98/ 01969 10 In the third
step (b3)an ester is added. The Applicant has found that there are two
versi ons ofWQPY¥H4$%H3), both |eading surprisingly to catal BGUGBIsi0IdsY - -

di fferent per f or mances: i) The ester or ester mxture is the sane
ester or ester mxture used in step (b[err]) 5 1ii) The ester or ester
m xture are different fromthe ester usqdq in step (b[err]) The

Applicant surprisingly found that by using nore particular ways of
activati ng Thus,hin eupperect ofithis embadimant eftthernversmn theosuppsripastivatedinces
can be obt aj : s | ffere adi nent s, and_aspects of
this i nven?% %ﬁ&embefm@%ﬁd&ggﬁﬁeﬁd’d%6%%@?%5&?P§@%$%P?"@%8‘8?P@Fﬁ'"@‘%"f%e
i nvention, désceibetfiellevepbybtepd badbhpnddy BiHeeinbeforé deseitiddalih yhigbheelr i zed
magnesi um cll or i de - her ej,nhet or escribed . an al cohol may be added.
The al cohoI&r?a{?t%ea@% g eaéik‘?rs &Uﬁ%’mﬁﬂg‘ﬁ“{' the g‘?""aﬂ"egrﬁﬂ“?“ﬁﬁvi ng between
two and 8 carbon atoms> Bhe Qrefr¥ & anmount of - alcohol added in this
step nmay be between 0.5: n -1 of t et her added and nost preferred
the sane aswgﬁég\grfﬁﬁ?ﬁseﬁé tﬁ?ﬂ@é wgﬁp%@‘@%&yqsglr%ﬁ?eﬂsﬁh? molesef
resul tant smwilaghesiormehiorids, ICrepresbnd tHy tots EIBS o PEMBE UD Peprabédtsithetdial ut i on
I s saturated fuc t hat I_H\Q‘nt_wen foll owed by slow cooling, the partially

I

activated MO WeterAnd E rerresents ithe totghmolast efealcahllever e washing with a
sat ur at ed hydrocar bon liquid fol | ows. The Applicant al so

surprisingly found that two very different famlies of catalysts 20 may be
obt ai ned wh rPrtQXBe’p‘éﬁ’FPElﬂféP's\ﬁéW%ﬂ"ﬁPEPfT\'@r‘"‘t’?’@a’ﬂr HGetswpPstiAssivates as

por  or manceg. MhER sed g Lhe 11 o et Saboat e D aniety BEOERR
i nvention. ghly washed with an ether before the preparation is followed by the steps
b4, bp and bg as hereinbefore described. The ether may be the same ether as the
ether used in the first step of magnesium chloride activation. However, after
adding the alcohol, the excess soivent from the resultant solution may be removed
15 under reduced pressure as hereinbefore described, until the solution is saturated,
such that, when followed by slow cooling the partially activated support will
crystallize. Thereafter two washing steps follow. In a first washing step, the
same ether is used as that empioyed in the activation as hereinbefore described.

In the second working step a saturated hydrocarbon is used.

20 The Applicant also surprisingly found that a very different family of catalysts may
be obtained when a particular way of adding the titanium chloride is used, and
which may lead to different and advantageous process performances when used
in the different embodiments and version of this invention.

25 Thus, in one version of this embodiment of the invention, the order of loading the
titanium is by adding the titanium to the activated support as in step b, followed
by adding the electron donor as in step b4 and followed by adding again the

titanium compound as in step bs.



PCT/ GB98/ 01969 11 Thus, in
one aspect of this enbodi nent of the invention, the support activated
as her ei nb¥P@148&scribed, is treated with an al kyl al unPRV/GRS968| so

her ei nbef ore described foll owed by steps b[err], b2 and b3 as
her ei nbefore described. In this case the total al um nium al kyl shoul d
conply with the foll ow ng equation: 512 A>B+C+ D+ E

where A represents the total noles of alum niumalkyl, B represents the
mol es of The pegatalysinemaloyed de the palymerzation May. estsiatadplbssamiorganeer, D

represents j ignk.a @$m uncﬂml' chforQ?ﬁé[? hl@ﬁ‘ig r?E" 58%8@&5’% &hﬁ&ecénoﬂ@{lsépl es of

al cohol . I'n ano er ve Sl on the 1 nvention, the
support acaia/eamdom;iﬂd)(rinmdlﬁyaherferMa(AlR% jrswhetein Résnie dgdmicarbdrhe

o epar at | oFOTEOhe b1, 48 Farpon A X6 paBRSR Gy i buBEE & 1
descri be8. réﬁlesmtbérbyney<bm £h8. sSmuﬁd: Manmiaest o suitable tonganou akeithiniant he

f t st f hl d t i.on. .Ho f dd th
Al ohol « ¢ REmeRRARE e it Bp bie e § BRI AWRUTIT: » ke amitibed 15
under regueerIW@memﬂkw dlomirioe, dﬁ%@k’y’l BROniniwA hésdd’lﬁahﬂel ah alkpl i s
saturate

: . .that, f ol I | i | |
2ot ivar od’ 2lygyeli™ dinafide. PIITed Braanscah v arouns e S gl tiayeY
foll ow. I ncambpbufds \eved it niise prefeh@d is tnsﬂmaletrhﬂnml STuseadomsc tdtRt of
enpl oyqul n the activation.as, hereinbefore descrl

d
wor ki ng 10t BTN 1 SEamR tae SriBlyst ey stre g1ay b0 SSiren Bt e RF "

sur pri si ngpyefbrdbhg bbtvadern1 Mednd dobierent fam |y of catal ysts may
obt ai ned when a particular way of adding the titaniumchloride is used, and

which may lead to different and advant ageous process perfornmances when used

in the diffraeapplieaMshsRimdisingly diRoobiRA bt LeryIargB¥aRddsst propyiend Nyis, i n

one version of this enbodi nent of the invention, the order of |oading the
titani um i 8eRieNgRIPRlY™aTs apd diffigrent Perfermancesiof ApeBrosep B facheParicuaep b2

fol lowed  embR¥irAsl 8@ Bﬁ'ﬁlr@de%ﬁﬁrb)ﬁ%(ﬁf sf’e?ebﬂ%gﬁia?&sbir‘ér idede@cridP thowed by
addi ng agai n the titani um conpound as in stéep b
15 copolymerization according to this invention. Any stereoregu ator for propylene

polymerization can, in principle, be used. However the most preferred
stereoregulators are silanes and modified silanes. Examples of preferred silanes
are: di-iso-propyl dimethoxy silane, dipheny! dichloro silane, methyl trimethoxy

silane, dimethyl-diethoxy silane, chloro trimethy! silane and phenyl tristhoxy silane.

20 The Applicant has also surprisingly found that different methods of further
conditioning the catalyst lead to particular processes which yield different
copolymers. Two particular catalyst preparation methods have been found to be
most suitabie for copolymerization of propylene with 1-pentene according to this
invention, viz a particular prepolymerized catalyst and a particular polymer diluted

25 catalyst.

Thus, in one embodiment the invention, a prepolymerized Ziegler-Natta catalyst

or catalyst system may be used.



PCT/ GB98/ 01969 12 The
cocat al yst enployed in the polynerization may, as stated, be an organo
al um ni um PPARIRE. Typi cal organo-al um ni um conpounds WH@GIGCRIAMIME -used
are conpounds expressed by the fornula AIR[err] X3 [err] wherein Ris a

hydr ocar bon conponent of 1 to 15 carbon atonms, X is a hal ogen atom, and
mis a nunber 5 represented by 0 < m< 838 Specific exanples of suitable
organo al um ni um conmpounds whi ch can be used are: a trial kyl alum nium

a tri al kenylor sheiprerialymerizationmfithe Zidglenblatigeatalyst caldayalyat systernu aiphan

or gano’al u e naes SRt bR hafyishnepefh i AThiuy i (0. CREVRRETC.

preferred I|§a$1 ekeainpld fl sughranuaiphd blefngt Ggiednvattbm hn‘vem:rghslngllsrlfutmd that
titaniumin t ecata sstemma e bet wee .1:1 and 500:1, '
br 61 or abl y SRR Prateratin 36 S & murs Of RPN Witi-eREENS P e ormdh

di scover gd p‘i’@@élymf'!aﬂ'rﬂf sﬁrfmegﬁmfamrmwbenen/:s dven mdieprefdfredapUsgner s
and different per <étrmances of ,the process in eac Etgwrtlcul ar gb gl ment
are obt ai n@dMRIiEIR AhR"EPYIgNe E'E‘%FeRﬁ"&@Rﬁ InaIPasHPROPAERRD RERYSSR §5hé:Gig @

copol ymeri za:kgn according to this invention. Any stereoregul ator for

pr opyl ene pol yneri zation can, in principle, be used. However the nost
preferred stereoreqgul ators are silanes and nodified silanes. Exanpl es of

preferred SHAN8s one %%mrﬂbf'tﬁ%‘ Bmeulm&sznsi R YnvirtiRne theli ABgRY-Nattachl or o
silane, nethyl trinmethoxy | ane, di et hyl -di ethoxy silane, chloro

trimethyl Satalyat may W@P'YNQ"E@HGX@“ Sroryiene. 20 The Applicant has al so
surprisingly found that different nethods of further condi tioning the

catalyst lead to particular processes which yield different copol yners.
Two par thiG JTher prapolinyenizatioa papwtheoperfenmrstiin Asjwrhdbase aemprisinge solidnpst

suitabl e fofGORGte/ rﬁ ZdléuaNhRE el aWs?pé’ll:F‘r YA tdh %Heﬁeﬂgﬁi}gtﬁgﬁﬁﬁghaﬁdt 0

this i nventr on, a part |cu ar prepolynerized cat
particul ar rpmrgwboupaumdmsammawed aliphatiqhquid hiydranacbensiesa becrsedt he

| nventi on, A AN Riid ft b HbSEVARHERIGH! Fha Bleterrecafif Halits B! oM

may be use
6-7 carbon atoms. The most preferred carrier liquid is isohexane.

15 The concentration of the catalystin the slurry may be 50-10000mg of catalyst per
100g of solvent. Preferably, the concentration may be 600-6000mg of catalyst
per 100g of solvent. The most preferred concentration is 2000-4000mg of
catalyst or catalyst system per 100g of solvent. '

The Ziegler-Natta catalyst may be prepolymerized in the presence of the
20 cocatalyst, ie- the organo aluminium compound. Typical organo aluminium
compounds which can be used in combination with the titanium based catalyst
are, as mentioned above, compounds expressed by the formula AIRXq
wherein R is hydrogen or 2 hydrocarbon residue of 1-15 carbon atoms, X is a
halogen atom or alkoxy group of 1-15 carbon atoms, and m is an integer

25 represented by 0 < m < 3. Preferred organo aluminium compounds are then a



PCT/ GB98/ 01969 13 For the
prepol yneri zation of the Ziegler-Natta cat al yst or catalyst system al pha
ol ef i ns haWary 948 ot al carbon nunber between 2 and 20 mayCHEBRREEE - -
Propyl ene is an exanpl e of such an al pha ol efin. The inventors have
surprisingly found that it is nost preferable to use a m xture of
propylene with 1 -pentene to performthe45 prepol ynerization of the
Ziegler-Natta catalyst. It is even nore preferred to use a m xture of
propyl ene arialkyl algevinieme anralieyl miminism sesavibalidseener alkyd anuingim halide.
85:15. I+ the invention, the
Zi egl er- Nat-[th-aghMEStg %P&% X%a?b%gu%rné%ﬁl '5&%?@%%&%9{” opyl ene. 10 The
prepol yneri zati on may be performed in a slurry phase conpr|5|ng a solid
particul at e. Zi egl er r hl fled
l'iquid ﬁv' rr Srﬁc}ﬁ@tczﬁa atﬁfn{%%%a ‘Fslét tﬁ?érﬁ Paluﬁﬁrﬁh ﬂgyltl}/‘:'q%lt5
hydr ocar bortsatml&st per Q)3 ad 100motinetn\dralumimqupmefﬂerbbiy HDIEOmg catalyst per .
prepol y referred carr I gui t ons.
e’ moat Sor btut el BieR il fos SlsternfietodiiEanlyd phr 43¢ PR o
t he catal y&hethwlhhﬁmaiuuﬁry may be 50-1 0000ng of catal yst per 1 0Qg of
solvent. Preferably, the concentration may be 600-6000ng of catal yst
per 1 00g of solvent. The nost preferred concentration is 2000-4000ny of
cat al yst orTHeair@bylymesigatieimag be bePidrdibd fda vieBéd vessel aftdithord i prirgiNgt t a
of the 20 cocatal e the

catal yst may, be. ol ymerized in the presenc
organo al u Hﬁ QQ)#b RPNTRLRESY| SUBPIYIRG PEARYIRNG Tothe Vesﬁ%‘rﬁ?dﬁﬁﬂﬁ"%mfch can
be used in &Qﬂﬁ)hﬂﬁtdtﬁﬂ Adbhibmesibiry ANTRENZPRARE sFagrabyhe suppﬁié& m
ment i oned. above, npounds expressed by the formul a AI Pﬁ%f L{err
B sgX is a

wherein ¥ |f§9H&aa%Ejbﬂb*@|’" 2 rariPhd 3P0 ropyifBeld catawtc
hal ogen at gs}bgweab)goa@tag&puwefrea’la% fefigPRuRd AR, bebehviedrs0apd tbrBUEr 25

represente < 'm< Preferred organo al um ni um conpounds are then a
preterably room temperature.

In another version of this embodiment of the invention, the Ziegler-Natta catalyst
may be prepalymerized with a mixture of propylene and 1-pentene in.a mass
15 proportion between 99,7:0,3 and 85:15, using the same prepolymerization

conditions as described above for the prepolymerization. with propylene.

The preferred catalyst system thus contains the prepolymerized catalyst and

triethy! aluminium as cocatalyst.

In another embodiment'of the invention, a polymer diluted Ziegler-Natta catalyst
20 or catalyst system may be used.

Any polymer inactive to the catalyst may be used. An exampie of such a polymer
is a propylene polymer. A preferred polymer is a copolymer of propylene with
1-pentene, while the most preferred polymer is a propylene/1-pentene copolymer
with a 1-pentene content between 0,1% and 10% by weight.



PCT/ GB98/ 01969 14 trial kyl
al um nium an al kyl al um nium sesqui halide or an al kyl al um ni um hali de.
The nost pwefwoi488 organo alumniumis triethyl alum ni uPCT/GB98/0196se -r at i o
of the Ziegler-Natta catalyst to the triethyl alum niumnay be 1000ny
catalyst per 0,1 to 1 0O0Omol triethyl alum nium preferably 1 000ng
catalyst per 51 to 1 Omol triethyl alygm nium nost preferably 1 000ny
catal yst per 3 to 5mol triethyl alum nium The prepol ynerization
may be per The padymer diletedsoadalyssaly bd psepared)rbqugixiqgm@ egtalystwwith the

ni t rogen, contJnuousI pl ene t the essel, . C ntal ng t he
cat al yst/tPgbfml aPﬁW\dﬁ?/J "81 uﬂ’ %‘%H@%ﬂ}’um" 6%‘?[‘@? Y ﬁ%lﬁﬂnﬁ ®may be
10 regul at ggtalystcdidaihe polyréd powaarl ome?oaﬁgvrpmmdw girtinb aandiso be

f bly 3 / Th t, t t b
between opused: andeatalauibby B oo 6 Bhd Boivear panaer n & powdRRETASIn

version gf at ﬂuﬁyefmm:h mwe\m‘r, the invenedrsi Réve Foundiueg! e Dadtt Rstré airust

may be prepol ynerized a m xture of propyl ene pentene in a mass
15 pr opor t PEHAIBRY YE&H '@9 PP'YI“S" IS ffldgd. to-A s't!l%qeﬁ‘@'qnh%n'g‘érﬁ?tﬂr’/ébdﬁ‘?ﬁmeiat i on

condi ti ons g%n g5 &5 iMA € 1iGHR \Hy dtSdarb e, tReGBRIYAR&IFA} h%d VdridhthBsdRXEngne.
The preferred ‘catal yst system t hus contains the prepol erEI’I zed cat al yst and

triethyl atbereaftanriaparatesital ghtain the polymendivted catahpeldinrrawder forme
i nvention, a polymer diluted Ziegler-Natta catal yst 20 or catal yst system
may be used Any pol yner inactive to the catal yst may be used. An

exanpl e of IB@oA vargien 9fn’é|7"5 embqdimgntefothel isventing. the polymnesrdifuged satabsty ner
i s a copgl L[kFy MhyBE lfﬁf'?uﬁﬂme'a to the %?s ﬂ%%m%&tﬁntﬁﬁe BPSVided fifatr r ed

polymer is a propyl ene% pentene copol yner ent ene cont ent
bet ween 0, 1bs taraparewrein theirgagtion zone allow rapid vaporization of the limited amount

of the carrier liquid in the polymer diluted catalyst.

A cocatalyst may be added to the polymer powder support prior to the addition
of the catalyst thereto, or the co-catalyst may be added to the catalyst prior to the

15 addition thereto of the polymer powder support. The co-catalyst employed may
be an organo aluminium compound. As mentioned hereinbefore, typical
organo-aluminium compounds which can be used are those compounds expressed
by the formula AIRmX3_m wherein R is a hydrocarbon component of 1 to 15
carbon atoms, X is a halogen atom , and m is a number represented by O < m <

20 3. Specific examples of suitable organo aluminium compounds which can be used
are: a trialkyl aluminium, a trialkenyl aluminium, a partially halogenated alkyl
aluminium, an alky! aluminium sesquihalide, and an alkyl aluminium dihalide.
Preferred organo aluminium compounds are alky! aiuminium compounds, and the
most preferred is triethyl aluminium. The atomic ratio of aluminium to titanium in

25 the catalyst system may be between 0,1:1 and 10000:1, preferably between 1:1
and 5000:1.



PCT/ GB98/ 01969 15 The pol yner
diluted catal yst may be prepared by m xing the catalyst with the pol ymer
in powder f@ewoidEse ni xing may involve nechanical ly stirPcmgeoti@osy - -~
catal yst and the pol yner powder. O her known net hods of stirring can al so
be used. The catal yst may be added to the polynmer powder in a powder
formor in5 a slurry form However, thgginventors have found that the best
results are obt ai ned when the polyner is added to a suspension of the
cat al yst, iThepiuieg of thefpmlymer powder withithé bqtdl\;kthysdfemelabm desiibeddnl t ant

I ' nd th t th t b th
pol ymur o 10 ST, 9L PORaReB e FOTRYSL ey, RIaSaiao b8, ARGt e

enbodi ment tempehurdv@nigenn 01d and d0P TR mdte Imﬁ%mamhmen&&eﬁipwsturmy be
directly supplied to the gas phase polynerization zone provided that t he

tenperature in the reaction zone allow rapid vaporization of the [imted

anount qfhdshﬁcmfdgetro d sé&'in@ dsPe&h@f %'sﬂﬁ@{tudﬂ\' kivérads prdvAdedPh process A
cocatal yst may be added to the er support prior to the addition

of the c& dPyRicdusnGa H°%P"FH€%’B¢B&P&R§W’ iveyjch erosegs gormprisaereastingy st
prior tot @oﬁﬁeﬁé’d'ak'aoﬁsi hﬁ'frﬁ;n’ibrqgaétgﬁt FWitB( HeperteMEleds §'é99<5ﬁd mohBfher

co-catal yst enpl oyed nay be an organo al um ni um conmpound. As nenti oned
her ei nbef ofeactaphi af reactionyaere. dn EHeNPIereRIHH EnBEePRMesrizednohRoNmEd ar e

those conpyingsd zaéaneamﬁdcataw ok BStalyRt ﬂf&%ﬁ%é@iﬁyﬁém\m chtdaeR 1S a

hydr ocar bon conponeént of car I's a hal ogen atom and
mis a nunkRalymep M@%m%@assar@s hemp@m v phepe i thq:re@szam rere while

sui tabl g ¢ rtﬂ@rl'gagq cﬂg\nﬁn%ﬁfﬁg@o YR Swith] 'th:qgﬁq‘ )?Qﬁug:dﬁ@ﬁt bemgr;ﬁfeﬁéﬁt ihitRLKY!

alumnium a tri I'dm nium a parti ogenat e

al umi ni um rgactidgrkgoneaivhite theineadionus imbpragressand an al kyl  al umi ni um

di hal i de. Preferred organo al um ni um conpounds are al kyl al um ni um
conmpounds, and the nost preferred is triethyl alumnium The atomc

rati o of allhe prepalyroetizationi amd ipolyiBert didutedt Ziegler-Nayta eatatysy ey et ween 0, 1

:1 and looqpér;inbgfo%%%gplji%dpet ween 1:1 and 5000: 1

The Applicant has discovered that by introducing the monomers into the reaction
15 zone in different fashions, the copolymer properties can be changed and a large
variety of copolymers with different appiication properties can be obtained.
According to this invention random propylene/1-pentene copolymers or random

block propyiene/1-pentene copolymer may be produced.

All the 1-pentene may be introduced into the reaction zone at the start of the
20 reaction,

Thus, according to a third aspect of the invention, there is provided a process for
producing a propylene/1-pentene polymer, which process comprises reacting, for
a reaction period, propylene, as a first monomer reactant, with 1-pentene, as a
second monomer reactant, in vapour phase in a reaction zone in the presence of

25 a Ziegler-Natta catalyst or catalyst system, to form the propylene/1-pentene



PCT/ GB98/ 01969 16 The m xi ng
of the polyner powder with the catal yst as herei nbefore described in t he
presence orWaB¥¥A¥e of the cocatal yst may preferably be RGWERBOI6At- a
tenperature between 10[err]C and 40[err]C, nore preferably at anbient

t enper at ur e. Thus, according to a second aspect of the invention,
there is provided a process 5 for prognci ng a propyl ene/1 -pentene
pol ymer, which process conprises reacting propyl ene, as a first nonomner

react ant, Relymel, vithelkibe 1speniens being intradueed into theceagtion zoneaat thect i on

zone, int Hel¢ . Qr y ' I .
Zi egl er-Natt é&i‘g?g’ﬁ;@? Q%arc%g gtpgﬁw)?/’? f U@{/Hs{hggr]agg) 0091EH 6%4%?%%‘9 E)cr’ gpé#“efﬁ'g? ’rlfhpee nt ene .
pol yner, vieabtiomeone ditegn variék icogtinuoudhe ovapdhbe redction periad)ewithaail then zone

while 10 t i J.Sunl0_progress,. d wth no |iguid_,conponent being
present in ? ﬁ{ea%q‘gbreg@c'b ?8%1 V3 %‘g ﬁeemt%ﬁ% reaction; ne "gHﬁlenﬂ'ber Er%rpggg S " The
pr epol yrierprogressn and aviprohy figuid dompgon@n beingepredaittia tisatedcyioh Zoag wisileas

her ei nbef ore desgcri bed. The Applicant has discovered that by
i nt r oduci nG St FECHYNEBRIOPIRS: t he reaction 15 zone in different fashions,
t he copol yner properties can be changed and a | arge variety of

copolyners with different plication properties c be .obt ai ned.

Accor di ng oof‘?\ieé“l?‘?ﬁ'éﬁm'oﬁper Bﬁﬂ’dﬁﬁ“ﬁr B'BSVI Eﬁé?ﬁ?%ﬁﬂ@ﬁ@nﬁwﬁm@ te random
bl ock propiaetien kopedlenthecairatiyiRr theYeditioR! sttI66tbtant presélide, With thePent ene
may be introduced |t§to the reaction zone at the start of the 20 reaction.

Thus, accof¥fation:ip tae ratio af prapylanede. 1-rentenehaingrealized Py the cppHovRlsy a

process1@ OdecreasedirPEHEC D 8f WIFURYSrRNES roti/riBu® b MRB condliimphioRl SICESS
conprises reacti for a reaction period, propylene, as a first

mononer r cRERtERE %guwg ﬁhg;wﬂo&md B¥ the different ractivities of propylene and 1-

pentene under the same reaction conditions.

In another embodiment, the propylene may be introduced continuously into the
reaction zone over the duration of the reaction at a constant flow rate. The
15 variation in the rate of propylene to 1-pentene is realized by the continuous
decrease in the ratio of 1-pentene to propylene due to the consumption of 1-
pentene during the reaction and due to different reactivities of propylene and

1-pentene under different reaction conditions.

However, instead, the 1-pentene may be introduced intermittently into the
20 reaction zone.

Thus, according to a fourth aspect of the invention, there is provided a process
for producing a propylene/1-pentene polymer which process comprises reacting,
for a reaction period, propylene as a first monomer reactant, with 1-pentene, as
a second monomer reactant, in vapour phase in a reaction zone in the presence
25 of a Ziegler-Natta catalyst or catalyst system, by introducing the 1-pentene

intermittently into the reaction zone and continuously modifying the ratio of



second nononer reactant, in vapour phase in a reaction zone in the presence
of 25 a Ziegler-Natta catal yst or catalyst system to formthe

propyl ene/ W@pwroesse PCT/ GB98/ 01969 PCT/GB98/01969 . ~

17 polymer, with all the 1-pentene being introduced into the reaction
zone at the begi nning of the reaction period, with the ratio of
propylene to 1 -pentene in the react8on zone being varied continuously
over the reaction period, with all the reactants being in the vapour
phase in terepyleaeitp dnpensere iRHihedepelion zane 9ush the rqastion peried: wskormahe wit h
no liquid i | ,@ﬁ{fn X | : '

reaction i@ﬁ%?@g?%@?ﬁg pel h%‘%@algﬂﬁoﬂg?@n%h%%'ﬁgnﬁﬁgyy pgﬁgpgéag&qge _
i nt r oducedthedra¢tinrozariewhite thet igaction isdapregrass.@nd with notliguidicoraponantof t he

reaction . : e 15 h. I af L0t he ratio of
propyl ene edﬁﬂ%?%%h? (@i\é‘p{)g?%gwnrzeoaﬂ\g: @B#Eﬁe ﬁ%‘é’“@'@ﬁﬂ”’nﬁ@&g&fo decrease in the
ratio of 1l-pentene to propylene due to the consunption of 1- pent ene

during the,r Sactd A ARGnDYubNEtl LEELERL JrARL! VinkhfiheOhmall SPYFARAR] 1

pent ene ane réaction caon I ons. n an er e ment, the

propyl ene magrniigtenthy rinttucke actiomumne| yWwitht thet peopylenee deingointraxheedver t he
const a

duration of the reactjon at_a. t.flowrate. The 15 variati |.n the
rate of prBPYHBIRYS Vd"*l"-%«?ﬂf%%é‘)q gor}ee%{r'n?et eﬁfla‘it}?é"gg?ltcf’ﬂﬁtgﬂ{sp%sg%c&rrease in
the rati o ebnstapefidwethd varfatiopyh thecrativef poopyleneaorispenxene mayfbelealizedpent ene
during the _reaction and dye to di.fferent. reactiviti f bro ne,,.and
1- pent ene B‘ﬁo‘gf '&??’FE&E% HF%‘?E?? o tﬁﬁn’&l;“f’ i %ﬁgjpentene‘?ébc{%éf\lﬁg}e, : Jﬁ? B8 the
1- pent en® BoysUmeptid 6D Uypeateriendding tHeaiebtiort bétivéemeth201 -peatsnecrl ditms.
Thus, accordi ng f,[igf a fourth.aspect of| t he inpvention, h%&g | S _provided a
process opdthedifferent gactiviiesRfincaRylene aad d npotens W\‘iﬁ’ FERe H¥3EeE's
conpri ses eepditibhsl, for a reaction period, propylene as a first nonomer
reactant, with 1-pentene, as
In another embodiment, differing amounts of the 1-pentene may be introduced
intermittently into the reaction zone, with the propylene being intrq_duced
15 continuously inta the reaction zone during the reaction, at a constant pressure or
constant flow. The variation in the ratio of prop_ylene to 1-pentene is realized by
the intermittent decrease in the ratio of 1-pentene/propylene due to the
consumption of 1-pentene in the reaction zone between the 1-pentene additions
and this decrease being different according to the amount intermittently .
20 introduced, and also by the different reactivities of propyiene and 1-pentene under

the same reaction conditions.

In yet another embbdiment, however, both the propylene and 1-pentene may be

introduced continuously into the reaction zone.

Thus, according to a fifth aspect of the invention, there is provided a process for
25 preparing a propylene/1-pentene polymer which process comprises reacting, for

a reaction period, propylene, as a first monomer reactant, with 1-pentene, as a



a second nononer reactant, in vapour phase in a reaction zone in the
presence 25 of a Ziegler-Natta catalyst or catal yst system by introducing
t he 1-pent 89901485 nternittently into the reaction zone HEF/GRIBOIUOUSI Y

nodi fying the ratio of PCT/ GB98/ 01969

18 propylene to 1 -pentene in the reaction zone over the reaction
period, to formthe propyl ene/ 1 -pemtene polyner, with all the reactants
being in the vapour phase in the reaction zone while the reaction is in
progress, &aacond menamer irmtdnbmp@mphasemﬁmgagimme inrthe peeseaceiodn zone
vx/mlethere t. nmount s
of the 1- pen?ﬁh!—‘??%dy dﬁ lYSt @s#%hpm ﬁ?ﬁgéﬁ "th&(;&?é |t§n .

zone, Wi t hprdpeylemeopryd émertbmmlg\to Mhe cchctien zone ooe‘t thweasiuqn petiad, ttbeformact i on
zone during the f ?10_ 12h 24 consta. Bt PhesSsure or ‘F‘ stant flow The
variation | ?Wé’ e Pse eﬁ‘F@ﬁy\f"@?{eV{ 3 hﬁéﬁ?%tﬁgtsrﬁe;}n%@ EYPPOYPNESCLy the
i nt erm t Geivi tHecreaatien i rorishevhilat the eéactiope i &anrﬁgmé\;J aned With ho fiqwid10
consunption of 1- ene n he act i en the 1-pentene

Caa i ons. SoMRgliaht RERAreRtsd the Seaqtomn 108 WRIGREp TN I RIORRS ene
under the sane reaction condi tions. I n anot her enbodi nent,
differing anounts of . the ent ene be i ntroduced |ntermttently

into the r E’PPcﬁY"‘E‘Eﬂi@e"P\P{ i§ f’i’é"%?b%%@n’@"ﬁ%ﬂ'% 9tbrthaRreaviese @At Ruous! y
into the raagénitefe #9d\Ebél iHtrdtLidedCoMAEbLAY in@lthd l@gaﬁéﬁﬂbn@ﬁg§sd6h§té?ﬁ

constant flow. The variation in the ratio of propylene to 1 -pentene is
reali zed byreSSU&he internmttent decrease in the ratio of

1- pent ene/ propyl ene due to the consunption of 1-pentene in the reaction
zone between the 1-pentene additions and this decrease being different

accor di 1§ t'roam@eaﬁmﬁf"m?ntafﬁ'i"ﬁtaémtwfme inveptemdadh ﬂa%a’%‘/b@eliﬂdtthé
di fferent rﬁé@ﬁt‘eﬁé%ﬁﬁb@ﬁnt%&f&éﬁ%tﬁﬁguéy |ﬁ§>nfh%r}%ab‘ﬁ&‘?ﬁone at rarb;co SRR

reacti on conditions. In yet another e di nent, however
propyl ene &loyv 1atepent ene nay be

in yet another embodiment of this aspect of the invention, both the propylene and
the 1-pentene may be introduced continuously into the reaction zone at a constant

15 pressure and at a constant flow.

The reaction mixture containing the polymer may be continuously removed from
the reaction zone and supplied to a separation unit where the copolymer in
powder form is separated from the unreacted monomers. The operating
parameters of the separating unit are selected such that substantially no unreacted
20 propylene and/or a pentene are liquified. Such separation units are known in the
art. The unreacted monomers may be recycled to the reactor with or without

complete separation.

In one particular case of this embodiment of this aspect of the invention, a limited
amount of propylene and 1-pentene may be partially liquified in a cooling unit and

25 returned to the reaction zone either preheated or in the liquid form, in a separate



I ntroduced continuously into the reaction zone. Thus, according to a
fifth aspect of the invention, there is provided a process for 25 preparing
a propyl en®PPBEAEE ene pol yner which process conprises reBEVGERW01968r - "a
reaction period, propylene, as a first nononer reactant, with 1-pentene, as
a PCT/ GB98/ 01969 19
second nononer reactant, in vapour phage in a reaction zone in the presence
of a Ziegler-Natta catal yst or catal yst system by continuously

i nt r oduci ntingor throughpa pwpiomes fegdline. -Theprenelenai bpentene gas mistre whéchover

B N T

the reacta apour phase he reacti on e the
reaction i 3-pemtgmegemmatiorand with no liquid conponent being present in
the reaction zone while the reaction is in progress. I n one enbodi ment
of this aspect of the invention, both the propyl ene and the 1- pent ene

may be i nt roghewdr paniculbn@asé vf this enibodimemcofi this aspeet af tite inveatiomthe
pressure 10 I n another embodjnment of this aspect .of.the invention, both
Phe” pr opf tETe, AipoEREoF Brony engy |- PERtena aRsy B st A SSah s PRYRIBE §'3 nco
the reacti egparatien ahitforgnopyiand and 1-pehtdind stiparation. Suchepaiationainheare
enbodi nent  of this aspect of the invention, both the propyl ene and t he
1 - pent ene*ARY"HB PREbduced continuously into the reaction zone at a
constant 15 pressure and at a constant flow. The reaction m xture

cont ai ning the ﬁo‘lj%geer;eérg be cont.i nuggsl,é renmpoved from the reaction

zone and sipistidd ment ghthein dN st 3sBr ghisest some oh g,

formis sepps@figh a9 Bel REmbPSI9ATeriSst MDIARTBAStion ZdMe VREHea#ter)Gn a seBeWdMEL er's
of the separating unit are selected such that substantially no unreacted
10 step, the 1-pentene, or the 1-pentene and the balance of the propylene, are added

to the reaction zone.

Thus, according to a sixth aspect of the invention, there is provided a process for
preparing a propylene/1-pentene polymer which process comprises, in a first step,
homopolymerizing propylene in a reaction zone, and thereafter, in a second step,
15 adding 1-pentene, or propylene and 1-pentene, to the reaction zone, with both
steps being effected in vapour phase in the presence of a Ziegler-Natta catalyst
or catalyst system, to form the propylene/1-pentene polymer, with all the
reactants being in the vapour phase in the reaction zone while the reaction is in
progress, and with no liquid component being present in the reaction zone while

20 the reaction is in progress.

In one embodiment of this aspect of the invention, an amount of propylene may
first be homopolymerized in the reaction zone in the first step, with the second
step comprising reacting the balance of the propylene with 1-pentene by
introducing the balance of the 1-pentene at the beginning of the second step and
25 by continuously introducing the propylene into the reaction zone under constant

pressure.



20 propylene and/or a pentene are liquified. Such separation units are

known in the art. The unreacted nononers nmay be recycled to the reactor
with or w tWe38/01485 conpl ete separati on. | n one parRGCGBIBOIBASE Of
this enbodi nent of this aspect of the invention, a limted anount of

propyl ene and 1 -pentene nmay be partially liquified in a cooling unit and
25 returned to the reaction zone either gpyreheated or in the liquid form in
a separate PCT/ GB98/ 01969

20 | i nelroenstineo egtbodimentoofethis asnbdtiqiethe Trh&npipnpyheanmumtmfrnrepwlegas

m xture which | hi furt her

Coparati on Ty, firssbe RbmopBiyridrzaif ! ekl 2bde it the' Tiat 4R, \ith e S | o,

aﬁrf i cul ar teea?qd)hebh::wnmﬂ?@tmﬁhg e bblanca ot prabylehetvirr]lfhlerﬁdm&né P¢ed5t .
ol e anobunt_of  pto ne as m rt her |

n ' © sapar atmiirs g hedraiatas gt Be Javertpon ot ttpavanis gl s esaresteR 8o

known i n sheyaohtinuously limréduding thef Wobbﬁhem%b@éﬁtldﬁ zdnBeuride¥ @BhsRiRe 1 N a

first step, _.at | east sone of the propyl ene may be honopol ynerized in the

reaction zofl@%hereafter, in a second 10 step, the 1 -pentene, or the 1
- pentene and the bal ance of t he propyl ene, are added to the reaction
zone. Thus, according to a sixth aspect of the invention, there is
provided a M mefeag:sotwrembodgsmpa?ﬁ this afpspgrpwwg i/entiopean *FNBUBLRRRTBPYIRRE ch

Process CONMpg4\S¢ist bd) hemdpoRiméizel: in thehr%ra*l?f?@rlx %BRé 'u?'tﬂg fﬁ&@?ﬁé’perwlth thét

reaction zone, and thereafter, in a second step, 1 5 adding 1-pentene, or
propyl ene aSECANhEIEPANMPrsiNG FrRacting the balapesef the prepylene with 3trestenrbyg

ef f ect ed 1 iAAluing 1AS Salp LRBURICEPHE bfande IroMe] ORI FRLA MRy  ©

cat al yst system to formthe propyl ene 1 - pent ene po ymer, Wt
react ant s baunggithetsecond stap apth dyccantinuhusly datreduging the prényiena ingo tbect i on

is in reaction zone under constant flow or constant pressure.

In a still further embodiment of this aspect of the invention, an amount of

15 propylene may first be homopolymerized in the reaction zone in the first step, with
the second step comprising reacting the balance of the propylene with 1-pentene
by introducing different amounts of the balance of the 1-pentene intermittently
during the second step and by continuously introducing the propylene into the
reaction zone under constant flow or constant pressure.

20 In yet a further embodiment of this aspect of the invention, an amount of
propylene may first be homopolymerized in the reaction zone in the first step, with
the second step comprising reacting the balance of the propylene with 1-pentene
by introducing both the balance of the propylene and the 1-pentene continuously
into the reaction zone at constant pressure or constant flow.

25 A very large range of propylene/1-pentene copolymers can be produced in

accordance with each embodiment or aspect of this invention. The invention thus



progress, and with no Iiquid conponent being present in the reaction zone
while 20 the reaction is in progress. I n one enbodi nent of this
aspect of ™M@9%Wm488nti on, an anount of propyl ene may fPCraiBoie1969 - -
honmopol ynmeri zed in the reaction zone in the first step, with the second
step conprising reacting the balance of the propylene with 1 -pentene by
i ntroduci ng the balance of the 1 -pentene at the beginning of the second
step and 25 by continuously introducing the propylene into the reaction
zone under extemisaalsc to pplyemssinehen produced BETTHEBPRYC@ES Gicording to this

21 I'n anot her embodi nent of this aspect of the invention, an anmount of
pr opyl ene '"V_et%'f? first be homopol ynerized in the reaction zone in the first
step, with the second step corrprl sing reacting the bal ance of the

propyl ene ent en tro u t he baI ance, of the 1-pentene at
t he begi nni ﬁ’ﬁ E‘WeBH%" s‘@fﬁ'oﬁé lbﬁp % ‘é Bg Yent e thrudelowing 8andimigne ne
propyl ene igrbfpldte reaction zone under constant flow In yet

anot her enbodi rrent of this aspect of the invention, an amount of propylene
may first be honopol ynerized in the reaction zone in the first step, with

t he SGCEXANPER jconpri sing reacting the bal ance of the propylene with 1
-pentene by 10 1 ntroducing the sane anounts of the bal ance of the 1-pentene
intermttently during the second step and by continuously introducing

t he propyl Qﬂﬁa&ggﬂérgﬁa,aﬁoﬁeaction zone under constant flow or constant
pressure. n a sti urther enbodi ment of this aspect of the
I nvention, an anount of 15 propylene may first be honopol ynerized in the

reaction zgeud érh"n‘?dﬁ?écpﬁmﬁﬁ@é?um‘@hw}lde (ZE@T%%%d%QBO%WBhﬁ)I

reacting the balance of the propylene wt pent ene by Intro CI ng
di fferent ®WEOCsfopRB0trhiputesl. a2Rmi £thane] wasadded @antd the excesseaivent fromiur i ng

the second (il tBsififly WILTBAWAY tibVed naaad}éawgdr pRE<BFLBM PG stahlB1ibR®

reacti on zone un const ant OW Or constan
10 occurred. This fine crystalline material was washed three times with 50-ml dibutyl

ether followed by three washes with 100-ml heptane. This activated support was
then dried under reduced pressure. To the activated support thus formed was
added 150-ml TiCl4 in 100-ml heptane and heated to BO°C and stirred for 60
minutes. This mixture was filtered while hot and washed with boiling heptane
15 until no TiCl4 could be detected in the washings. To the washed titanium
containing compound was added 6 g {1:0.1 Mg:Phthalate) of di-iso-butyl phthalate
in 100-ml heptane, heated to B0O°C and stirred for 60 minutes. It was then
filtered while hot and washed five times with boiling heptane. To this washed
compound was added 150-ml TiClg in 100-ml heptane, heated to BO°C and
20 stirred for 80 minutes. The formed catalyst was filtered while hot and washed

with boiling heptane until no TiCl4 could be detected in the washings and then
dried.
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20 In yet a further enbodi ment of this aspect of the invention, an anount

of propyl ene may first be honopol ynerized in the reaction zone in the
first stepWPYH485 the second step conprising reacting rdmGisalomeze. of 't he
propyl ene with 1 -pentene by introducing both the bal ance of the

propyl ene and the 1 -pentene continuously into the reaction zone at
constant pressure or constant flow. 293A very | arge range of
propyl ene/ 1- pent ene copol ynmers can be produced in accordance with each
embodi ment Belvmenigatiomf this invention. The invention thus

22 extends al so to polynmers when produced by the process according to
this i nventi on. In still yet another enbodinent, this invention

pr gvi des aI Jltmmlitrggwﬂme&moﬂamdi?g?cawgshWeeﬂyd;,a:wﬁﬂlgﬁﬂatsﬁnmgmbi}iﬂ&fl, |
substanti a as descrjpbed and ex ifie [ The Jipyention w
o e e MBS R T Eaeh PETRAtS T ARG THGM) s b o ph Rl £
(120 ) Cat a{r%ﬁbp\ﬁldﬂ!tﬁﬁ?bgi ii@nheptta)n(te lerahi Eitiddu%@h%’dlgg[éeﬁdmw] o eétl;rgvs@m)[i de
g) was stirred i - | et her cat | err or m nut es.
200-ni Et aﬁwpﬂa@s’aﬂ%b@ﬁ%‘ﬁéiﬁ%é§6¢%h?'_um'aw in hepsane st ¢
sol uti on wasore BBNEdN WTAR isd-BbpyE dinRétRdRY sRanB) i heraks lanidl 14 8t catalyst A
occurred. This fine crastal line material was washed three tines with 50-ni

di but yl wiasrereact PIC for B BipMtese TR CAtalY S GIUTY wastintieducsd igto

activated sypPabtorefollowed S BOHE RYdHIYER andaHE F&4L10Y Sresilifzed k8 F B with
activated support thus fornmed was added 150-m 1C14 in 100-m heptane

and heated PBrams0c Bhripslymergation wagcstartediby inereasingi therfiereior #TeResre 19 t er ed
whi | e hojpagdy Washrg iticoRstaRt lat Wb ReRit Sropylene and simultaneously starting a

constant flow of 1-pentene at a rate of 10g/min. After two minutes the flow of

1-pentene was stopped and the reaction continued for another 88 minutes. The
polymer in the form of a powder was removed from the reactor, washed with iso
propanol and acetone, filtered and dried for 12 hours in a vacuum oven at 80°C.

15 The copolymer obtained had the following properties:

1-Pentene content of 6.2 mass %
Meit flow index of 7 g/10 min. as measured according to ASTM D 1238
Tensile strength at yield of 17.6 MPa as measured according to ASTM D 638M
Elongation at yield of 46.5 % as measured according to ASTM 638M

20 Modulus of 605 MPa as measured according to ASTM 638M
Notched Izod impact strength of 7.97 kJIm2 as measured according to ASTM 256
Hardness of 60 as measured according to ASTM D 2240

EXAMPLE 2

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
25 was purged with nitrogen and heated to 85°C. 20-ml of a 10% solution of

dibutyl aluminum chloride in heptane was introduced while the catalyst system



until no Tid[err] could be detected in the washings. To the washed

titani um cont ai ni ng conpound was added 6 g (1:0.1 My: Pht hal ate) of

di - i so- but YO sre48al at e in 100-m heptane, heated to 8BfPcBs@1sedd -stirtred
for 60 mnutes. It was then filtered while hot and washed five timnes

wi th boiling heptane. To this washed conpound was added 150-ml TiCd4 in
100-m heptane, heated to 80[err]C and stirred for 60 mnutes. The
formed catalyst.was filtered while hot4 and washed with boiling heptane

gg.[r} lGng / g'ggggugmglzﬁgluopa q%%’ ;[ore\dof tne{hy? aYvammum iR ang% EI'.inml t)‘fdr ed.
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cooling and . s | id h nitroQ en and .heated to

g5[err]C. “Z6-f émeF Fp‘%% é?%f‘b]s%‘?{‘"é s 'fr"gga?\’)%"'é‘f 'd’r?F tl"r‘? YeeAdMPane was

i nt r oducedhevnedatot, hhllcwbdlhvsﬁOsmgt}wuro@emanwrthsIp’dj}ytﬂé\'l'datnef\ ﬂa&&%tﬁfo' ution
n, of di-iso-propyl

fot h |
O et hop Yneradiid e MebBlol BRSEIE v 8 kedHing it constant 2t 6 b Brastiansy a.
25[err] C fand éﬁnaiémﬂoab gly éfhntmgwbod\stsﬁtd&twhrdﬂn lﬂ&ftehél'falt Qdvace ot ﬂglr\?in . E) he
react or, n_ an e rea or I’eSSUI’I e (0] ar
with nlﬁ% J%Fm'"f%%s %ﬁng’{ﬂ%f’ gg’[ef’fﬁ?evﬁgs §?3PF‘£G“% § FRAFHAR FRRNNYUSS  eact or
pr eslsur e ffor é:ibtaerd?&qmmteg The pdym‘aﬁiﬁ:tthaﬁoﬁn bbé pivider Wae Pyrheve oG -

i mul t ane tartin a, const ant ow ate o
Surm b reaeti n it Bt ng W PR And adetols, fherdi el tar T2 haHG Che

reacti ao d¢mavacuen oben av80G\eThEEoptlymiérasbtaimhee had tHedoliéWingi propditieé.or m of a

powder was renoved fromthe reactor, washed with iso propanol and
acetone, filtered and dried for 12 hours in a vacuum oven at 80[err]C. 15
The copol yirRgnteds aomedt bfid.4 hasé 94 | owi ng properties: 1 -Pentene

accor di ng NGt Aefinaes 9535 ol T0 i medtire gerortia R STH B3 2% Mea as
nmeasur ed atmsileismq\gtb af\Gield 6 22.9NUPa as MeasQrid tidording teASTR DABEM % as
et o Batonhe'yud ST ¥y W FSadihillLiSorh S0 ad TN dhpfeasur ed according
15 Modulus of 1097 MPa as measured accordlng to ASTM 638M y
Notched |zod impact strength of 2.29 kJ/m as measured according to ASTM 256

Hardness of 70 as measured according to ASTM D 2240

Example 3

Catalyst B praparation

20 Partially anhydrized magnesium chloride (20 g) was stirred in 30-ml ethyl benzoate
at 80°C for 60 minutes. 200-mi Ethanol was added and the excess solvent from
the resulting solution was removed under reduced pressure until the solution was
saturated. It was then cooled slowly and allowed to crystallize. This crystalline
material was washed three times with 100-ml heptane and then reacted with an

25 excess of a 10% solution of diethyl aluminium chloride in heptane at 50°C and
again washed with heptane until no more DEAC could be detected in the



Not ched i zod inpact strength of 7.97 kd/nferr] as measured according to
ASTM 256 Har dness of 60 as neasured according to ASTM D 2240

EXAMPLE 2 WO99/0148520- | it re gas phase autocl ave equi pped WMGIGHIAI%Hhg,
cooling and stirring facilities 25 was purged with nitrogen and heated to

85[err]C. 20-m of a 10% sol ution of di butyl al um num chloride in

hept ane was i ntroduced while the catal yst system PCT/ (3B98/ 01969
24  conprising 25m of a 10% sol utign of triethyl alum numin heptane,
5-m of a 10% sol uti on of di-iso-prOpyl di methoxy silane in heptane and

19 o Cal Yakhings. To éﬁ@ﬁa%ﬁi%&ﬁd%a%f@rgﬁ @hrmaggmamhﬁﬁt al yst

slurry was 1ntro t he react gen and
the pol ymemnrbigyl hthaleterip 480ty hestqrmhe%tsﬂﬁgf’{)ﬁ@aﬂésm%\dfprﬁ §uweteso and

keepi ng it oM édthpdtindOwhPbadid {5HP M) "\%100—:&0{1&&@%@@8%%\6@ arting

a constant flow of 1 entene at a rate of 1lg/m m nutes the

flow of 1 -Bpdstizedf @H‘HWedf‘e[ﬁﬂtﬂ%é“iC&i’c\ﬂhWQS@ﬁﬂlmdW"‘T'lﬂ“"‘anot her 70

m nut es. sThﬁﬁamewmrnd Ticl ui@sémascﬁdm%s sr NS Nalh i Branivhe
reactor, ed with iso propanol and acetone [tered and dried for 12

hours 1 0 [GeNIAIRIAGGATPS aﬁaééf%ﬂrqefdwbuwbeWym inoAQMhBarRAe: t he

fol I ow Ny HeaReH to $64C and stirréd ‘f?leﬁé %ﬁuﬁ@ntI?WasQﬁeﬁﬂﬂeﬁB%h% hot addel t flow
i ndex of 35 g/10 mn, as neasured according . to ASTM Tensil e

strength atw3shegdivsrtimes withpolling heptang-olp Hic somPoYNd wammﬂ)

L0 Lyl ot s o M
0 sured accor 0 c 70 ac

ot r engt IS %QE wWhile a@mh?%aw&wa}ﬂapﬁge%‘%sm p8alICly PR BES of 70
as neasur ecierédred ¢H tr@ washivgsM D 2240

Polymerization

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. 20-mi of 2 10% solution of
15 triethyl aluminum in heptane was introduced while the catalyst system comprising
20ml of a 10% solution of triethy! aluminum In heptane, 5-ml of a 10% solution
of di-iso-propy! dimethoxy silane in heptane and 3g of catalyst B was prereacted
at 25°C for 5 minutes. This catalyst slurry wes introduced into the reactor,
followed by 50 mg hydrogen and the polymerization started by increasing the
20 reactor pressure to and keeping it constant at 9 bar with propylene and
simultaneously starting a constant flow of 1-pentene at a rate of 1.5g/min. After
13 minutes the flow of 1-pentene was stopped and the reaction continued for
another 107 minutes. The polymer in the form of a powder was removed from
the reactor, washed with iso propanol and acetone, filtered and dried for 12 hours
25 inavacuumoven at 80°C. The copolymer obtained had the following properties:

1-Pentene content of 0.6 mass %
Melt flow index of 59 g/10 min. as measured according to ASTM D 1238



Exanpl e 3 Cat al yst preparation 20 Partially anhydrized magnesi um
chloride (20 g) was stirred in 30-nm ethyl benzoate at 80[err] C for 60
m nutes. 28®@M0IBFhanol was added and the excess sol vent PCT/oBY8/01969he =~ -
resulting solution was renoved under reduced pressure until the solution
was saturated. It was then cooled slowy and allowed to crystallize.
This crystalline material was wasipgl three times with 100-m heptane and
then reacted with an 25 excess of a 10% sol ution of diethyl alum nium

chl ori de Elangatipnaateyield 05(§[7e6 r%»@sandasured agepndingathA8TiM 688Nept ane until no

rmre DEA%%&HLQOP%SQE}{{'I?Q uﬁ'&?accorgm to Eg’-Tr %@01969

g (1: 0.1 My: Pht hal at e)
of di - Ncneliwi lgodpiiviphat atrengthdf‘[msmk.lfm asrmaaéweuedcbml‘@tcﬁASIrMand
gr ound f%? 60 m nut es. To this conpound was added 150-m Td 4 in 100-m
hept ane, gated to 50[err]C and stirred for 60 mnutes. It was then
filter&dHdndhesshok 53ad measioest atddrdingi toi ASTH DeA4@ne until no Tid 4 coul d
be detected in the washings. To the washed titanium cont ai ni ng conpound
was added 4 g of di-n-butyl phthalate in 100-m heptane, heated to
S0[err] Cexaphpté 4rred for 30 mnutes. It was then filtered while hot and
washed five times with boiling heptane. To this conpound was added 100-m
Tid4 in 100-m heptane, heated to 50[err]C and stirred for 16 hours. It

was then clallyst Ceireparekibhe hot and washed with boiling heptane until no
Tid 4 could be detected in the washings. Pol ynmeri zati on A

20-litre gas phase autoclave equipped with heating, cooling and stirring
faciliti ¢@rtially anhydrized magnesium chloride (20 g) was stirred in 30-ml dipentyl ether

at 80°C for 60 minutes. 200-ml Ethanol was added and the excess solvent from
10 the resulting solution was removed under reduced pressure until the solution was
saturated. It was then cooled slowly and allowed to crystallize. This crystalline
material was washed three times with 100-ml heptane and then reacted with an .
excess of a 10% solution of triethyl aluminium in heptane at 50°C and again
washed with heptane until no more TEA could be detected in the washings.. To
15 the washed compound was added 12 g (1:0.1 Mg:Phthalate) of di-n-butyl
phthalate in 100-ml heptane, heated to 50°C and ground for 60 minutes. To this
compound was added 150-ml TiCl4 in 100-ml heptane, heated to 50°C and
stirred for 60 minutes. It was then filtered while hot and washed with boiling
heptane until no TiCl4 could be detected in the washings. To the washed titanium
20 containing compound was added 4 g of di-n-butyl phthalate in 100-mi heptane,
heated to 50°C and stirred for 30 minutes. [t was then filtered while hot and
washed five times with boiling heptane. To this compound was added 100-ml!
TiCl4 in 100-ml heptane, heated to 50°C and stirred for 16 hours. It was then

fitered while hot and washed with boiling heptane until no TiCl4 could be
25 detected in the washings.



was purged with nitrogen and heated to 85[err]C. 20-ml of a 10% sol uti on of
15 triethyl alum numin heptane was introduced while the catal yst system
conpri si ng WO%A#s of a 10% sol ution of triethyl alum nREIGBSKeSaNe,  5-ni
of a 10% sol ution of di-iso-propyl dinmethoxy silane in heptane and 3g
of catalyst B was prereacted at 25[err]C for 5 mnutes. This catal yst
slurry was introduced into the reactor,27 foll owed by 50 ng hydrogen and
the pol ynerization started by increasing the 20 reactor pressure to and

keepi ng it Polymarizationt 9 bar with propyl ene and si nul t aneously starting
a constant flow of 1 -pentene at a rate of 1 .5g/mn. After 13 mnutes .

the flow of 1-pentene was stopped and the reaction continued for
anot her 10A 20-itre gas pfise gtbylawe equippbd withreatihg ac palindaind\saisringfaRilieids f r om

the reactor, washed with .iso propanol and acefong, filfered and dried for
12 hours 2¥'38,PYrSg C‘Uﬁh1 Wb@ﬁegta'@gﬁﬁtf’?@ g%eécog%ﬂ/'n%éao\ﬁbéi ﬁﬁt'%d’ft he
fol I owi ng miietpgrdliminium in heptand@ak ditfodieRt WWtilethe QafalyBts§st¥m compPhidihg f | oW
i ndex of 5%& /1 r’q’&, aﬁ neasur ed e\cciordl ng.to ASTM D 1238 .
PCT/ GB98PO 8@; of a 10% solution of triethyl aluminum in heptane, 5-ml ofg510% glyﬁgﬁt i on
at yield obfBilis6-ptopyl difetHyxgdilase Ptbpithd shd" S EYIoF 38Miyst \REspiesefitedbl MPa
as measured according to ASTM_638M Not ched | zod inpact, strength of 10.57
kd/n2 as nBARSH &ufelce SPHMIRS-t J NisTMalyst ZhgTy svaninifrsiisedrintathesfeassatur ed
accordi ng ¥&lcwedvby A8y hydrogenadi &épolzmerﬁa%i&k ¥edridd BY GhAeadihg the
Partially anhydrized magnesi um chloride (20 g) was stirred in 30-m
di pentyl ~ efPREIOr Pregsuge e APE kenping) itiganstant sO@ der EvithnpioPwieseagndd and
the exceds spRlivfEoublyATarihg &' Boh&aHt flbﬂ%fsﬁh&t\ﬂeﬂ@ a\e/%srawgpygﬂ?mpd%@tepeduced
pressure until the solution was saturated. It was then cooled slowy and
al | oned t o 24rpinuses thedlowrief 4 -panyenexwias stopped and the reaction continued for 10

minutes. The flow of 1-pentene was again started at 1.5g/min and continued for

24 minutes. After this period the flow of 1-pentene was stopped and the reaction

continued for another 122 minutes. The polymer in the form of a powder was

15 removed from the reactor, washed with iso propanol and acetone, filtered and
dried for 12 hours in a vacuum oven at 80°C. The copolymer obtained had the

following properties:

1-Pentene content of 3.2 mass %
Melt flow index of 45 g/10 min. as measured according to ASTM D 1238

20 Tensile strength at yield of 12.6 MPa as measured according to ASTM D 638M
Modulus of 140 MPa as measured according to ASTM 638M

Notched Izod impact strength of 41,75 k..'/m2 {no break) as measured according
to ASTM 258

Example 5

25 A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. 20-ml of a 10% solution of



material was washed three times with 100-m heptane and then reacted with
an excess of a 10% solution of triethyl alumniumin heptane at 50[err]C
and again WOWHSd with heptane until no nore TEA coul dPE®GBe8/®84%d in't he
washi ngs.. -To 15 the washed conpound was added 12 g (1:0.1 My: Pht hal at e)

of di-n-butyl pht hal ate in 100-m heptane, heated to 50[err]C and ground
for 60 mnutes. To this conpound wa2gadded 150-m Ticl[err] in 100-m
hept ane, heated to 50[err]C and stirred for 60 mnutes. It was then

filtered whie¢tbyhgurmimiminhepsanewah instaduced whileltbe catatystaystermeompi@ifgr r |
could be d t h Qo ' 1, Ltani.u gont.al.ni ng
conpound V\%tgﬁg S%dﬁgbg%*zﬁﬁf_gtﬂ%ﬁ?vl a‘?%:}]@ﬁﬁ’g}f Eg&ﬁ}’é‘ gg‘jlrﬁrpgng%({gﬁéy 1on

heat ed to bbfeispiptopyldimethoxydilams in3@panadres2. 5 of catalyshdrwhs piecemsdedhi | e
hot and $ fd v Les, wi th boiling heptane. To.this conpound,was
ndded" 100- f 22C Ry @ AT SatlyBt R et i eriyeed i P SOt RS r o
for 16 h&utise pbtyrmerizatiberstarted bylihéreasingithbaehctor prébsurs e dndikieaplngi iti ng
hept ane until no T!t9b4 CO.%]’d be. 25 dedt ected in the washi n‘g}sﬁ

PCT/ GB98/ 0 f8Bstant a ar with propylene and simultaneously starting a stant flow of

Pol yneri zatti-péntene at/a #fe lof 2.8g/4fA. PIX¥Eer BUhiAGisRVReciBv el pehtdhe®at i N,
cooling and sti r‘{énn[gtfam lities was purged with nitrogen and heated to

85[err]C. StRpe hegepcian eeptipusd for 10 miutes. IThe HoMual 1 Pentaneawes was

i nt r oduced aghin Raétb@ at 2153/ arfySdrRimue@ToY 1 Giitltes. AREH tHif pariddPfeFRIVIt | ONn
of tri et?)ylgfa‘}l um num i n hegt ane, 5-m of a 10% sol ution of di-iso-propyl
ol

5
di et hox aRENteRe M5 SiARPeM ANY the reactionicanyisued foranather 448 taigutes. 5t

25[ err] C f aqthepdlribi Bithe TdthPoapahvidel wak YémyvePfomthe PEutaBE WadHedlWith
reactor, foll owed by 30 ng hitgro en and the polynerization started by
@cepngs §

i ncr easi ng i¥heroranokged eed; andydtied depil A1Qurs dd@sYRaMUMOVen Bhr Wit h
propy! ene @b CLOTRE BdbbA bkaingd Roli'tRE rAIGWRSAGbertiogw of 1 -pentene at a

rate of 1 g/mn. After 24 mnutes the flow 0 - pentene was stopped and
t he reaction continued for 10 m nutes. The flow of 1 -pentene was again

started at 1lpem@hBicanfdil 1P fHa0Lieg for 24 minutes. After this period the
flow of 1 -pentene was sto peg and the reaction conti nued for another

122 mi ndBedMelrHovpimdexwf 3.4 of he niinr as pieasumrsalmording 1O ASEMOIY 4@38r om t he
reactor, waghste YWrbbath @I iﬂ_’li.e filter IR for 12
hours in a vacuumro'\b/%nséa}tﬁ%g%rqr %2 gg%%gﬁvr?eérccéﬁ'gg F\%(Ij}%r;r% dtjﬁgggl

Elongation at yield of 48 % as measured according to ASTM 638M -

Modulus of 660 MPa as measured according to ASTM 638M :

Notched izod impact strength of 9.7 kJ/m2 as measured according to ASTM 256

20 Hardness of 64 as measured according to ASTM D 2240

Example 6

Catalyst D preparation

Partially anhydrized magnesium chloride (20 g) was stirred in 100-mi dibutyl ether
at 80°C for 30 minutes. 200-ml Ethano! was added and the excess solvent from
25 the resulting solution was removed under reduced pressure until crystallization

occurred. This fine crystalline material was washed three times with 50-mi dibuty!



fol  ow ng properties: 1- Pentene content of 3.2 mass % Melt flow

i ndex of 45 g/ 10 mn. as neasured according to ASTM D 1238 20 Tensile_
strength atVQP®#5of 12.5 MPa as measured according to ASFUHGBOBBEER -

Modul us of 140 MPa as neasured according to ASTM 638M Not ched 1 zod

| npact strength of 41.75 kJ/nm2 (no break) as nmeasured accordi ng to ASTM
256 Exanpl e 5 25 A 20-litre gaézaahase aut ocl ave equi pped with :
heati ng, cooli nq! and stirring facilities purged wi th nitrogen and

heat ed to ®teefoliogvedhy thregwaghapwithiQR- F‘tbhelbﬂane This activpter) s0R9ert0Y8%9
28 U1 | @AY ridd URbGLBaLBed BRsAIFe. V10 ﬂh@tga%&%ﬂsdqydrﬁﬂfd%efo%fea'\¥§§

system conpri si g 10% sol uti on of tri um numin
hept ane, 5addechfl Q'Tmbmm"mﬂ O@rml heptangi andsbeqﬂedgyISQﬂanﬂmtyr&d foarBO i n

hept ane aTﬂ]I irfutes, Glfh|§ﬁjigu¥§nvé§ Pﬁée&r\ﬁﬁ? REand s Eﬂﬁa%v#ﬁr oll%gf O(rftér%e t he

m nut es. s cat al yst ced g Teactor
pol ynmer i 5auntdnngt'ﬁﬁi4ad=095d bacﬁ&taeﬂedglnt tlm mhirms pﬂ'esther evasbed rtitakisepi ng it

t ant t | rtl t
Frow of - eqtaliiia Yoo BhE REsHaRe R0 oY AT 1 RRFFEDY Kb Rt PheReH B4 o1
%LI pent ?nﬁ aﬁ'eyl benmamppemoamni hdmaneaambte:dmcaztm? anddtifred f&ﬂsmmﬂuhfe%f i he
oW 0 n n_star t ontinu r
i nut es. Aﬁg%?ﬂ%& drYVS'He 8%3?5 %gﬁ'elt"'ﬂggf”%nb?/@%g EFB‘GBEd a?nﬁ‘?ﬁ he
re\?\gt i on cwashadnednfpwnamﬁammdelﬁsmmuneﬁdm 106Fh¢h9ﬁia)‘\ﬁﬁheatlédttlb€30‘°éﬂ mof a
owder rogathe reac e ropanol an
gcet one%f ?n 'ér fﬂf @l'@'&"f"tﬁ' L[%ehtﬂj?? i FB13 V\?éc‘,’t'ﬂf‘rr% @9@% 3&‘613 hafopndt 1] C
The copol ywashed wdthissliidgpklegtie Lotil rﬁ.Wl"ﬂm4 P6@BDeldescted in thelwh¥HIAG N End ONt ent

of 2 mass t{(\)en dried.

Polymerization

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
156 was purged with nitrogen and heated to 85°C. 20-mi of a 10% solution of
triethyl aluminum in heptane was introduced while the catalyst system comprising
20ml of a 10% solution of triethyl aluminum in heptane, 5-ml of a 10% solution
of di-iso-propyl dimethoxy silane in heptane and 2.5g of catalyst D was prereacted

at 25°C for 5 minutes. This catalyst slurry was introduced into the reactor and -
20 the polymerization started by increasing the reactor pressure to and keeping it
constant at 9 bar with propylene and simultaneously starting a constant flow of
1-pentene at a rate of 1g/min. After 60 minutes the flow of 1-pentene was
stopped and the reaction continued for another 30 minutes. The polymer in the
form of a powder was removed from the reactor, washed with iso propano! and
. 25 acetone, filtered and dried for 12 hours in a vacuum oven at 80°C. The

copolymer obtained had the following properties:

1-Pentene content of 4.2 mass %



15 Melt flow index of 3.2 g/1 O mn. as neasured according to ASTM D 1238
Tensile strength at yield of 19.8 MPa as neasured according to ASTM D- 638M
El ongat i on R P¥MEd of 48 % as nmeasured according to ASTRCBRBRE01969\VLAUI Us
of 660 MPa as neasured according to ASTM 638M Not ched 1 zod i npact
strength of 9.7 kJ/n2 as neasured according to ASTM 256 20 Hardness of 64
as neasured according to ASTM D 2240 30 Exanple 6 Catal yst D

preparation Partial |y anhydri zed nmagnesi um chloride (20 g) was stirred
in 1 00-m Mahofley indexef 6 9/18tmigopsmeasures agepraingLtoeASTHOD- HA3&t hanol was

added and : t [ | ved
under redugggg?pe)r(ess P’Zgllﬁ\n‘ﬁ“‘? Of:??;g a Iai %ﬂggﬁﬂba a@%g@ﬁﬁ‘%g@wg é?ér;@
cryst al | i nElomgatioh @t vield of&Sh%das meaeunedreecording t6 ASTMBIBM v |

PCT/ GB98/ 0 . 29 et her

fol | oned b;in chﬁ"rhéseotfxgg é\ﬂspe\'maf Fst'qunf C%Oéf’)'tnéntg.AEmMsa%%Mi vat ed support was

t hen dri 8dNetchad ized impdcpstesrigthaf 45 tkidmadho \baeald asumpasuret icsofdimgred was
added 150_'?1&%1%‘55%5“ 100-m heptane and heated to 80[err] C and stirred
for 60 m nu . This mxture was filtered while hot and washed vith

boi I i ng heplandriessofl68 8$ neasiited dcodpding thASEVMar22d0i n t he washings. To the
washed titani um cont ai ni ng conpound was added 6g of a 1:1 m xture of

di -i so-butyl phthal ate and et hyl benzoate in 100-m heptane, heated to
80[err] C aedasple ved for 60 mnutes. It was then filtered while hot and
washed five tinmes with boiling heptane. To this washed conpound was
added 150-m Tic[err] in 100-m heptane, heated to 80[err]C 10 and stirred

for 60 m ngaeslystlb @rdpairafsh cat al yst was filtered while hot and washed
wi th boiling heptane until no TiC4 could be detected in the washi ngs and
then dried. Pol yreri zati on :

10 Partially anhydrized magnesium chloride (20 g) was stirred in 30-ml dipentyl ether
at 80°C for 60 minutes. 200-ml Ethanoi was added and the excess solvent from
the resulting solution was removed under reduced pressure until the solution was
saturated. It was then cooled slowly and allowed to crystallize. This crystalline
material was washed three times with 100-m! heptane and then reacted with an

15 excess of a 10% solution of triethyl aluminium in heptane at 50°C and again
washed with heptane until no more TEA could be detected in the washings. To
the washed compound was added 12 g (1:0.1 Mg:Phthalate) of di-n-buty!
phthalate in 100-ml heptane, heated to 50°C and ground for 60 minutes. To this -
compound was added 150-ml TiClg in 100-mi heptane, heated to 5§0°C and

20 stirred for 60 minutes. It was then filtered while hot and washed with boiling
heptane until no TiCl4 could be detected in the washings. To the washed titanium
containing compound was added 4 g of ethyl benzoate in 100-m! heptane, heated
to 50°C and stirred for 30 minutes. It was then filtered while hot and washed
five times with boiling heptane. To this compound was added 100-mi} TiCly in

25 100-ml heptane, heated to 50°C and stirred for 16 hours. It was then filtered
while hot and washed with boiling heptane until no TiCl4 could be detected in the
washings. '



A 20-litre gas phase autocl ave equi pped wth heating, cooling and stirring
facilities 15 vvassgurged with nitrogen and heated to 85[err]C. 20-m of a
10% sol ut i oYOFP0M8S ¢ i et hyl al uni numin heptane was i ntro@GEEBMd%e- t he'
catal yst system conpri sing 20m of a 10% solution of triethyl alum num

I n heptane, 5-m of a 10% sol ution of di-iso-propyl dinethoxy silane in
hept ane and 2.5g of catalyst D was preregict ed at 25[err]C for 5 m nutes.
This catalyst slurry was introduced into the reactor and 20 the

pol ymeri zation started by increasing the reactor pressure to and keeping it

constant at pQ,ljp,;T?é,iz\gQi;,n propyl ene and sinul taneously starting a constant
fl ow of -pentene at a rate of 1lg/mn. After 60 mnutes the fl ow of

1- pent ene was stopped and the reaction continued for another 90 nminutes.

The pol yner Aidht: renoved fromthe reacjor,. washed
with iso prép%bn‘c;ﬁggﬁapéﬁgé;aclg %ﬁ‘é?%&ﬁ 8&@%‘“6{}1%%891 ‘é%"'\n@ra“%?t'ﬁ'df‘&{?c lities,
vacuum ovenwas pojgedriith nittegen andpléated rtoods AL nep0midot he1 0% $uticr of
properties: .. - e ntent.qf 4.2 Ss % PCT/ GB98/ 01969
30 Melt P %‘é@)‘?‘% ﬁ‘g’eé’ﬁ%f WeRm %Q%'E&haeewwﬁysw OREPRAITNG 238
Tensi | e s&r 20gtllof at 19%edadutidn dfitrthMlaaladinee &ilhestane COHl 6¥0a 1 0% SIilish 638M
El ongati on atd. i eld of d50 gﬁ)oas asur.ed accordé %% to ASTM 638M Modul us
n RY] dipetioxy sye :

of 485 MPa S5°HERHP neinRepianeand 250 catalvsyE was praseagted

strengt h of at258Ckdf BEminuteddr This)cataly SESIGHY Gia iReRddcad into the résthdl 8ré

Har dness of _58 a rreasgred aCCdOE,di-”gr to ASTM D 2240 Example 7.
Catal yst E bl?eengfmqrgﬁ ion started by increasing the reactor pressure to and keeping it

constant at 9 bar with propylene and simultaneously starting a constant flow of
10 1-pentene at a rate of 1.5g/min. After 33 minutes the flow of 1-pentene was
stopped and the reaction continued for another 117 minutes. The polymer in the
form of a powder was removed from the reactor, washed with iso propanol and
acetone, filtered and dried for 12 hours in a vacuum oven at 80°C. The

copolymer obtained had the following properties:

15 1-Pentene content of 3.1 mass %
Melt flow index of 6 g/10 min. as measured according to ASTM D 1238
Tensile strength at yield of 17.2 MPa as measured according to ASTM D 638M
Elongation at yield of 565 % as measured according to ASTM 638M
Modulus of 545 MPa as measured according to ASTM 638M

20 Notched Izod impact strength of 52 kJ/m2 (no break) as measured according to
ASTM 256 o
Hardness of 68 as measured according to ASTM D 2240



10 Partially anhydrized magnesiumchloride (20 g) was stirred in 30-ni

di pentyl ether at 80[err]C for 60 m nutes. 200-m Ethanol was added and
the excessWEOPOH¥F from the resulting solution was r eREVEB¥M¥r -r educed
pressure until the solution was saturated, It was then cooled slowy and
allowed to crystallize. This crystalline material was washed three tines
with 1 00-m heptane and then reacted 82th an 15 excess of a 10% sol ution
of triethyl alum niumin heptane at 50C and again washed with heptane
until no nE)‘Faé“Fr'E@ coul d be detected in the washings. To t he washed
conpound wag ,:[%ag,t{o], 0.1 My: Phthal ate) of di-n-butyl phthal ate in
1 00-m heptane heated to 50[err]C and ground for 60 mnutes. To this
conmpound was added 150-ml TiCl[err] in 100-m heptane, heat ed to 50[err]C

d 20 h hed
and 20 sti ﬁ;&quy %F\h?&)nfgd b GResiirh cHfidide Bt bf WS '<Tlelih 90 AP L A8 Sl nos
To the \/vas;bmhatarte am&!DrhC forc@th minuties g mmmtﬂamas:vmaedbdﬁlagd mlfte ekbgds
b t te to 50 d d f 30
penco ) oy PR AT s A LA TR
EOI ![ i ng hﬁﬁI?ﬂm ;N-ES ggmratadocnpwaﬂduemﬁdfﬂdwl\ﬂ%mtllo'ﬂvﬁl *;4: ¢rvsﬁ?ﬁé00hrsil t 4

ept ane, heated.to err an rred for oyrs. S en ere
ni) e bot " SvaTinenRte Rl woguRRhed ek fines i fooREh3stens «ba Ther BRCHRY ot o
| n t he withsdri egsess of a2 10% s&lGﬂ’éW&ﬁ&hQﬁ&ummlum in heptane at 50°C and

heat i ng, P?c;gl)%mer I ﬁ 8"%'{}? heRtage f’ﬁﬁlﬂq ‘I“Pé%Tg& &E %S‘iﬁ%g‘téfgcliﬁ %/'?ef’ ‘ﬁg%ﬂgggg \émﬁfjh

heat ed 10 85[taé rvb&heaocdmpomncamaa@%mmztwpb 1 Mg:PhirRidte) oalduﬁlﬁutvn i n

hept ane was |n rodu e th catal yst systemc rising 20m of a
1056 ot ut; BABIate i LoMyM hepiafen femiey oA ianndger BOTOReR. JeIDIS . of

di - i S0- pr ogyrhpBifie e ¥d&éd AI5O- mnﬂm t.ﬂneoem Heptné)f h@a%alﬁsssofcm
C for 5 mnutes. This catalyst slurry

prereacted err
intr oducedsﬁ"ﬁ?‘g%‘?’hg rRigbtes: Wrvas thamfiltered\vrbile bat Aad) V%Qséi'ueﬁe‘ﬂ'th)Pq“H’tSr easi ng
the react opeftaRe BHEENd Pi ‘ﬂémhs%ld@gedtéd in th@%&%&%&l% e hidshelitRailpPy | ene

and sinultaneously startihg a constant fl ow of entene at a rate of
1.5g/ m h° waém'%cmeve'é wascaddegd sfofldl;;ehwahehmwe in 306phERiALE.t he

reacti on cREteB4BGANE aRBIRI fbr BO MIALEES 1+ Wit Weh HiiBred WHilB%hot and
washed five times with boiling heptane. To this compound was added 100-mi
TiCI4 in 100-ml heptane, heated to 50°C and stirred for 16 hours. [t was then
filtered while hot and washed with boiling heptane until no TiCl4 could be
20 detected in the washings.

Polymerization

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. 20-ml of a 10% solution of
triethyl aluminum in heptane was introduced while the catalyst system comprising
25 20ml of a 10% solution of triethyl aluminum in heptane, 5-ml of a 10% solution
of di-iso-propy! dimethoxy silane in heptane and 2.5¢g of catalyst F was prereacted
at 25°C for 5 minutes. This catalyst slurry was introduced into the reactor and



formof a powder was renoved fromthe reactor, washed with i so propanol and
acetone, filtered and dried for 12 hours in a vacuumoven at 80[err]C The
copol ymer olad orgiggd had the foll owi ng properties: 1 5 1-deandweeisepnt ent of
3.1 mass % Melt flow index of 5 g/1 0 mn. as neasured according to ASTM
D 1238 Tensile strength at yield of 17.2 MPa as neasured according to
ASTM D 638M El ongation at yield of 583% as nmeasur ed accordi ng to ASTM
638M Modul us of 545 MPa as neasured according to ASTM 638M 20 Not ched

| zod i npacithgtgorabhizationostaktdl Il InPeddirptne ARactRaSEESEeaeCaNd kBhing it
ASTM 256 Ha;{ dness of 58 as ﬁasur ed according to ASTM D 2240
WO 99/ 014850onstant at 9 bar with propylene. After 60 minutes a constant flow of 1-pentene

PCT/ GB98/ 01369 rate of 1g/min. tarted for 10 minutes. The 1-penteife flow wasanpl e
8 Cat alja;?st rE epr"epé’r’?t'? o‘r’nms st Parotri a In;/mgnﬁ dri zed pm?gnesi um chl ori de

(20 g) was ipterrupded ifor 30-minuges apd-thanagain st al Agémia: feopciurther 1€ 60
m nut es. - SEeu f :

resul ti ngszg}&%?%%ﬁ%@énré\%g gg%ﬁgdtg'req? é%ﬁbcrgé pr esegﬁfro Z%hﬁﬁﬁt' 1%6;%“183.

sol uti on waEhespelymer dthelformas aplowrder svdsodmivedifrorathe edakctaewasbed with

crystal lizg,, -E%éarﬁ% ant’ ek édifﬂ&rgav:ﬁ.ta?\ﬁi&ted’\%§ Wﬁgﬁ%aﬁ%%c&%‘a&e\!){ié 1

00-m hept ane "an en reacte an excess o % solution o
triethyl al8d*@i Uinei copobphemebtained(hat tHe(Fodinwing prapgaties:washed wi t h hept ane
until no nore TEA could be detected in the washings. 10 To the washed i
conpound was added 12 g (1:0.1 My: Phthal ate) of di-n-butyl pht hal ate in
1 00-m hept-®eatenecadrntent of GEeemas<£%nd ground for 60 mnutes. To this

conmpoun ed.150- Ti,Cl 4 .in_100-m hept an e t err] C and
ceTTred Yl Hevinde o1 9 bR mineas meeureliAiatr T iSRS G205 W (i
bﬁi i ngh | Téreyiean@nyth &t yield di 23.4 Niedlad rﬁ&ﬂﬁé@gg@d}dm tdwsm&sbiewb | To
t he washe I tanium 15 conj alning conpou was,. adde I -n-buty
pht hal at e i TOF9R¢R KAt W@B*O%%g,é be'at Reazgd Ascesing 19 gsj-ﬁg S%Mjr ed for 30
i _n:J_t es. hI tmwsldshﬁraéhq Mrer sslmsaklredhecopdiflg to As«r;?mmw ve times with
boiling e%gtrt]:?fed-l-zooc} irr%psac(t:gggr?gtrll\dofvgg kﬁ?fﬂggsjigga_sured according to ASTM 256

15 Hardness of 64 as measured according to ASTM D 2240

Example 9

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. 20-ml of a 10% solution of
triethyl aluminum in heptane was introduced while the catalyst system comprising
20 20ml of a 10% solution of triethyl aluminum in heptane and 1.5g of catalyst A
was prereacted at 25°C for 5 minutes. This catalyst slurry was introduced into
the reactor and the polymerization started by increasing the reactor pressure to
and keeping it constant at 9 bar with propylene. After 30 minutes a constant
flow of 1-pentene at a rate of 1g/min. was started for 10 minutes. The 1-pentene
25 flow was interrupted for 10 minutes and then again started at 1g/min. for a
further 20 minutes and then stopped and the reaction continued for another 110

minutes. The polymer in the form of a powder was removed from the reactor,



Tid4 in 100-m heptane, heated to 50[err]C and stirred for 16 hours. It

was t hen filtered while hot and washed with boiling heptane until no
TiC[err] duPPIRS 20 detected in the washi ngs. Po lpgresnogeioson -

A 20-litre gas phase autocl ave equi pped with heating, cooling and stirring
facilities was purged with nitrogen and heated to 85[err]C. 20-m of a
10% sol uti on of triethyl alum num i ggheptane was introduced while the

catal yst system conprising 25 20m of a 10% sol ution of triethyl alum num
i n hept ane, wasingd withasqmsoblmmetone,(ﬁﬂtecﬁdém’iair'mddpyllZﬂbUm:hcaMacahh\ane in

i nut os. TP Q{Jyé?t@ieﬁéépy%’é‘??ﬁ{a?%eﬁﬁﬁ%cﬁ%entogo?vhﬁ?L e Lﬁ”ﬂ
PCT/ GB98/ 01969 t
pol ymer i zatJl ?éBiéﬂ‘%vé‘ﬁﬂ %{eﬁ)g eaS| Rg the reactor pr essure to and Eeepi ng it

constant at ter 60 mnutes a constant flow of 1
-pentene  Matt fiow &tdexobf ag/gmmmmms aiedstied dovordifg b ABTEN.D T2881- pentene

fl t t d th tarted at 1
For afurk nEeLB Sshafhat wgtdi%%iﬁta%?mwié‘m"é‘%’c?fé”véar?[ﬁw?@m fed for

anot her 120ElBhgatiasat y.eldTbeseonm%eagurba%ca&rdmﬁo AsfRyggsmias renoved
fromthe re Cto[ﬁl,ss‘?% wth I so propanol and acetone, filtered and

dried for 1Mofiy zi’c'i‘ﬁjme@%’ﬁdeﬁccmd'B@[t%ﬁszé" 6888 copol ymer obt ai ned

had t he folmetuhas IP6OPApAdtaTrength of 42PERUAAR (KO BIAR] a8iméhstfedBSSording0 Mel t
fl ow i ndex of g g{ég mn. as nmeasured according to ASTM D 1238 Tensil e
strength attfar 6

23.5 MPa as neasured accordi ng to ASTM D 638M

El ongat i 7o Bardress 8f @l ¥ asredRRBHF &%mw §oASTM 638M  Mbdul us
of 860 MPa as neasured according to ASTM 638M Notched | zod i npact

strength of 4.8 kJ/n2 as neasured according to ASTM 256 15 Hardness of 64
as neasur edegfh@edigng to ASTM D 2240 _

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. 20-mi of a 10% solution of
diethyl aluminum chloride in heptane was introduced while the catalyst system

15 comprising 20ml of a 10% solution of triethyl aluminum in heptane, 5-ml of a
10% solution of di-isopropyl dimethoxy silane and 2.5g of catalyst A was
prereacted at 25°C for 5 minutes. This catalyst slurry was introduced into the
reactor and the polymerization started by increasing the reactor pressure to and
keeping it constant at 9 bar with propylene. After 60 minutes a constant fiow of

20 1-pentene at a rate of 1g/min. was started. The 1-pentene flow was stopped
after 60 minutes and the reaction continued for another 30 minutes. The polymer
in the form of a powder was removed from the reactor, washed with iso propanol
and acetone, filtered and dried for 12 hours in a vacuum oven at 80°C. The
copolymer obtained had the following properties:

25 1-Pentene content of 3.7 mass %

Meit fiow index of 6.6 g/10 min. as measured according to ASTM D 1238



Exanpl e 9 A 20-litre gas phase autocl ave equi pped wth heating,
cooling and stirring facilities was purged with nitrogen and heated to
85[err] C. 3omdwiads a 10% sol ution of triethyl alum nuotacedsepisane “was

i ntroduced while the catal yst system conprising 20 20m of a 10% sol ution
of triethyl alum numin heptane and 1.5g of catalyst A was prereacted
at 25[err]C for 5 mnutes. This catalysggslurry was introduced into t he
reactor and the polynerization started by increasing the reactor pressure

to and maﬂrj mer::gthcalﬂﬁéldlﬁf 18.5 MiPf s WieIafbufHdOmd/ ottling t6IASTMIP g@}elwt es a
const ant ow of 1 -p e at arate of 1 g/mn.__was_ started for 10
m nut es. T#@@aI'BBﬁt&ﬁdfgrgfg@ﬁquHf ?‘E&ﬂréﬁ‘gf@r‘@mﬂﬁgﬁ es and then
agai n st ar pshils $0520MVIPh @s Measured AEESRIIng2tdh KT 8agand then stopped and
the reaction continued for another 1 10 , ~ninutes. The polymer in the

formof a PMakeRed zad impast enength of 1fkd/ercaomeasured accordinataASIM 2669

34 WS IhRfldNedsof 58 aB ReAUPed 88EbrAMY RSTM biZdgsl and dried for 12
hours in a vacuum oven at 80[err]C"~ The copol yner obtained had the

foll owi ng properties: 1- Pentene content of 3.9 mass % Melt flow
i ndex of 6%ydmkfe AN. as neasured according to ASTM D 1238 5 Tensile
strength at yield of 10.4 MPa as neasured according to ASTM D 638M

El ongation at yield of 56 % as neasured according to ASTM 638M Modul us

of 305 NPaWr ding to ASTM 638M Not ched |zod i npact '
strength o ) (no break) as neasured according to ASTM 256
10 Hardness of 44 as neasured according to ASTM D 2240 Exanpl e 10
Partially anhydrized magnesium chloride (20 g) was ground in the presence of
100-m} dibutyl ether at 80°C for 60 minutes and then washed three times with
10 100-ml heptane. It was then reacted with an excess of a 10% solution of triethyl
aluminium in heptane at 50°C and again washed with heptane until no more TEA
could be detected in the washings. To this support was added 10-ml of a 1:1:1
molar ratio ethanol, butanol and pentanol mixture, stirred for 3 hours at 40°C.
To the activated support thus formed was added 150-ml TiCI4 in 100-ml heptane
15 and heated to 80°C and stirred for 60 minutes. This mixture was filtered while
hot and washed with boiling Heptane until no TiCl4 could be detected in the
washings. To the washed titanium containing compound was added 6 g {1:0.1
Mg:Phthalate) of di-iso-butyl phthalate in 100-ml heptane, heated to 80°C and
stirred for 60 minutes. It was then filtered while hot and washed five times with
20 boiling heptane. To this washed compound was added 150-m! TiCly in 100-ml
heptane, heated to 80°C and stirred for 60 minutes. The formed catalyst was
filtered while hot and washed with boiling heptane until no TiCl4 could be
detected in the washings and then dried.

A 20-litre gas phase autoclave equipped with heating, cooling and stirring facilities
25 was purged with nitrogen and heated to 85°C. 20-ml of a 10% solution of
tripropyl aluminum in heptane was introduced while the catalyst system



A 20-litre gas phase autocl ave equi pped wth heating, cooling and stirring
facilities was purged with nitrogen and heated to 85[err]C. 20-m of a
10% sol uti ovogd01485s di et hyl al um num chl ori de i n hept ane paassHE®bIweduced-

while the catal yst system 15 conprising 20m of a 10% sol ution of triethyl

alum numin heptane, 5-nm of a 10% sol uti on of di-isopropyl dinethoxy
silane and 2.5g of catalyst A was pigreacted at 25[err]C for 5 m nutes.
This catalyst slurry was introduced into the reactor and the

pol yner i zatomprisingr 28! by ai TC¥%essiiution tdﬂ&rnétt@tb?lmlpummunq)tbﬁe 254! of a
keeping it nt at ,9,.har with propylene. Aft m nutes a const ant
f1 ow of 20@%&?? &t d-isoprapyk dif@?‘%ﬁv sSiaze and @e%? ofngatah Y§E P OMES f | ow
was stoppe rereacﬁatarzsm: fGrI"S'Tn‘ﬁﬁut%Bd THIS cEWt'sQﬂrFWHs' |ﬂ%9u$é2:f imeehdier 30
m nutes. The poly the formof a er was renmoved fromthe

reactor, wHRAHE \XP'["H"’P% GY&%%@Y"WQG" and tg%é%%’ﬁ@f pressureringreaped & B f or
12 hour sgi Ba@ wi B AHFOSEE N TR %L%F&Qton-rwas start@g Yrm?éaémé %E“?g?é'tﬂp the

foll ow ng properties: 25 1-Pentene content Q%} mass %
i ndex of GPEES§MRe tp ARthkeepingrit-panstantat Sobari \M@h IPGOFMHTM DAfteg 80 minutes a

PCT/ GB98/ 0, 9Rskant flow of 1 jpeptene at a rate of 0. Sglmm Nas starteRST?ﬁﬂ &Wé le

strength at yreld of MPa as neasured ccor Ing to
El ongat i onflaw was| siogpedsaft% 89 minutes edd dbe seaitiny conti®Ed Begviother Mul us

trongth of 1§05, Hy BoRRelif dilrirth SPRORY was IPERES sofPind MRGE, (o
measur edOawashad ngth iso ABTNDI @adiacetone, f&m@a@d drigd for 12 lgatrainesvacGum
1 Fhe. pr ooyan gt 80" The YoBbkies obisineR Ra thi Rubhufb fBog®ad) ' o and
then washed three tinmes with

1-Pentene content of 2.1 mass %

Melt flow index of 29 g/10 min. as measured according to ASTM D 1238

Tensile strength at yield of 28 MPa as measured according to ASTM D 638M

15 Elongation at yield of 37 % as measured according to ASTM 638M

Modulus of 1090 MPa as measured according to ASTM 638M _

Notched Izod impact strength of 2.9 kJ/m?2 as measured according to ASTM 256

Hardness of 68 as measured according to ASTM D 2240

Example 12

20 Catalyst H preparation

Partially anhydrized magnesium chloride (20 g) was ground in the presence of
100-ml dibutyl ether at 80°C for 60 minutes and then washed three times with
100-ml heptane. It was then reacted with an excess of a 10% solution of triethy!
aluminium in heptane at 50°C and again washed with heptane until no more TEA
25 could be detected in the washings. To the washed compound was added 6 g
{1:0.1 Mg:Phthalate) of di-n-butyl phthalate in 100-ml heptane, heated to 50°C



10 1 00-m heptane. It was then reacted with an excess of a 10% sol ution of
triethyl alum niumin heptane at 50[err] C and agai n washed w th heptane
until no noveo¥@A85 could be detected in the washi ngs. TecitB®m/oSMPpPOrt was
added 10-m of a 1:1:1 nol ar ratio ethanol, butanol and pentanol

m xture, stirred for 3 hours at 40[err]C. To the activated support thus
formed was added 1 50-ml Tic4 in 1 00-49 heptane 1 5 and heated to

80[err]C and stirred for 60 mnutes. This mxture was filtered while hot

andh\_/vas hed_aln_mduhmmm idrrllﬁ@ rhizwites eTaItHis bomapihmaerardbegqsbdnbgi(?i%hgm%i 8 t1 he
wasnl ngs. 0 e S | I U onraining, co una was aade . .U
Vo Pt hal abatege- HBStR8 3o Bob St ard Rk ire Bk BooGesai Wapforr iored ety

80[ err] C amAd washiedwiibbing ABptahe uheiFno ﬂcqﬁ@éulﬁ beetddib@iPtheWhdrindot and
washed fIV? times with 20 boiling heptane. To this washed conpound Was

added 1 501R the ¢yaphed Htagiim, containing saePonpd: was tasidgd] 4r9 ] dierbutylr r ed
for 60 NenpheifelatEhs 1T0V-AEHepRhal Mééte%§|5(§)°§; hhd E{ggé’d ¥4H %ﬁﬁﬁ%ﬁ?@!‘% washed

wi th boiling heptane until no Ti 4 coul ] detecte e washi ngs
and then dihesy fittered whileohet apd yasheshdive tmes wish ebadling eptans. tTo it i ng,

cooling an It idaht 4 S : DU ] [ dto
85[err] C gaﬁ%ohfg]{j n\gagﬁdlsegl L??—Onﬁf"gﬁh "p'ti r%&g%ﬁﬁgﬁuﬁeﬁﬁfﬁﬁeﬁghg was
i nt r oducedstipd for HE baved. y it wepsthem fittered whilePiay eBdowesiesb with boiling

36 conggbﬁin@g,,?tﬁrﬁoi g%,gfgg,%geob%gwﬁ ﬁ;ﬁhtﬁ;‘xt’ﬁ%%s'al um num i n hept ane,

5-m of a 10% sol ut I -1 SOpProp stlane and 2.5g of
catal yst G was prereacted at 25[errC for 5 mnutes. This catalyst slurry
was intqupgg@_rn | aBok e reactor, followed by 50 ng hydrogen and the
reactor press 5 treased to 3.5 5 bar with ni trogen. The pol ynerization
was started by increasing the reactor pressure to and keeping it

const ant =i 40,12 gtk pHyBLARKE R08 5k M e olon kSRRl
st opped af was BOrgednwitbsnitnogen fandr beated o BBNC) N2@ehif &l a ¥0%hsdluiéh of
10 vaned S AR p et Wag indpelie s whisEn c Ry S e e mRB G < | n
a vacuum 20mled aat0BO§en1igrCof THethgloslomineh irdhémane s hab i ¢0bpkbIawbAY
propert 4165 of di-isopropyl dimethoxy silane and 2.5g of catalyst H was prereacted at 25°C
) for 5 minutes. This catalyst slurry was introduced into the reactor, followed by
50 mg hydrogen and the reactor pressure increased to 2.5 bar with nitrogen. The
polymerization was started by increasing the reactor pressure to and keeping it
constant at 9 bar with propylene. After 30 minutes a constant flow of 1-pentene -

20 at a rate of 1g/min. was started and reaction continued for 120 minutes. The
polymer in the form of a powder was removed from the reactor, washed with iso
propanol and acetone, filtered and dried for 12 hours in a vacuum oven at 80°C.

The copolymer obtained had the following properties:

1-Pentene content of 2.5 mass %

25 Melt flow index of 29 g/10 min. as measured according to ASTM D 1238
Tensile strength at yield of 18.5 MPa as measured according to ASTM D 638M
Elongation at yield of 41.8 % as measured according to ASTM 638M



1 -Pentene content of 2.1 mass % Melt flow index of 29 gl0O mn. as
nmeasured according to ASTM D 1238 Tensile strength at yield of 28 MPa as
measur ed adt@PMI#M§ to ASTM D 638M 15 El ongati on at vyi el d pel/GBIs9@s - ~
measured according to ASTM 638M Modul us of 1090 MPa as neasured
according to ASTM 638M Not ched 1|zod inpact strength of 2.9 kJ/nR as
measured accordi ng to ASTM 256 Har drggss of 68 as neasured according to
ASTM D 2240 Exanpl e 12 20 Catal yst H preparation Partially
anhydr i zedMmastyiess ot GPE B2 pdlengas0rep agrxsdipgaarASTM 63@Mpr esence of 1

00-m di bu r utes nd then shed ree tinmes
win o 1NgorEd b Bhpbtl ditdngol 3ia Kol AR RSk e aR v e 5

sol uti on oASTN @56y aluminiumin heptane at 50[err] C and agai n washed
wi th hepta nt|I re | d be in the washings. To the
washed co p.% N of@da%megsareazacqoi&agfo%éiﬁyqftﬁéﬁgp) of di-n-butyl

pht hal at B Enarﬁ)(me hept ane, heated to 50[err]C PCT/ GB98/ 01969
37 andc%qur}g for 69 m nutes. To this conmpound was added 150-m Tid 4
in 1 00-m ~@@YHRERR@URBat ed to 50[err]C and stirred for 60 minutes. It

was then filtered while hot and washed W|th b0| | i ng heptane until no
Ti C 4 coul q_ebe etected in the wash e washed titani um

cont ai ni ng e PUIRS avRiwag a&’dﬁdép 'Bl ofa Bgf/‘yF°'“H°Blﬁ‘f Reigthybalumint iny

hept ane, hﬁabﬁ-ﬁ\et 8-raldfed 10% sIGtS bf aﬁgo-fp%pﬁglrﬁét'%k?%ﬂaﬂé in¥&ptane érrhen
filtered mgge hot nd washed five tines with_boiling heptane. To th

conmpound G ateqte ﬁ@ﬁﬁ“dﬂeel"&eq for fominytesah{ ae, Pﬁ%\('é‘ép pod 36{%\*?']60 and
stirred1bokyakb fétP b Sthel Feabtsr F41C8 Hiindtes et hbd &b EMRV\%GGQ' Yinlifl.

boi I'i ng heptane until no TiCl4 could be detected in the washings. 10
Pol yneri z afespectively and polymerization continued for 30 minutes to form a catalyst slurry.

This slurry was filtered and dried under inert conditions to vyield the
prepolymerized catalyst |.

Polymerization

15 A 20-litre gas phass autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. 20-ml of a 10% solution of
triethyl aluminum in heptane was introduced while the catalyst system comprising
20mi of a 10% solution of triethyl aluminum in heptane, 5-ml of a 10% solution
of di-isopropyl dimethoxy silane and the prepolymerized catalyst | was prereacted

20 at 25°C for 5 minutes. This prepolymerized catalyst slurry was introduced into
the reactor and the reactor pressure increased tc 3.5 bar with nitrogen. The
polymerization was started by further increasing the reactor pressure to and
keeping it constant at 9 bar with propylene. Simultanecusly, a constant flow of
1-pentene at a rate of 1g/min. was started. The 1-pentene fiow was stopped

25 after 25 minutes and the reaction continued for another 125 minutes. The

polymer in the form of a powder was removed from the reactor, washed with iso



A 20-litre gas phase autocl ave equi pped wth heating, cooling and stirring

facilities was purged with nitrogen and heated to 85[err]C. 20-m of a
10% sol uti swpof01485 tri et hyl alum numin heptane was i nt rRsivGagosd |e t he
catal yst system conpri sing 20m of a 10% solution of triethyl alum num

in heptane, 5-m of a 10% solution 15 of di-isopropyl dinmethoxy silane and
2.5¢g of catalyst H was prereacted at 25@rr]C for 5 mnutes. This

catal yst slurry was introduced into the reactor, followed by 50 ny
hydrogen apcbpdrml andatetongs fikenedandndnesbfoed 2t ho2s i sarcwimioventat 89EE. The
pol yrrerlza st arted by re ng the r ctor pressure to and
keeping it ?Bﬁi\f'a?rﬁ%‘f"' %tﬁﬁdﬁ] ﬁﬁ P%HP%‘W@ 'Fter 30 ninutes a constant
flow of 1 -pentene 20 at a rate of 1g/min. was started and reaction

conti nued fgé? 120 m nutes polymer in the formof a powder was

renoved frdiveHENE SQBIEHT, °f\ﬂagﬁ'ﬁﬁs W& h iso propanol and acet one,
filtered ambeiefbo®dindex ot2.7Qu10 mhif. asmuved)a@d'braing&@[nsrm 1238 The

copol ymer. gbt ai ned had the follow roperties; e ent of
2 B s Bod SOoNL PTGt RlE ! JO-B BTed 25 masurerkacrosdineda ACTNIPAEM o ASTM

D 1238 EfdtddiienSdt' 38t 64 % a8lmledturddaccdYiga® ABRRLEZgMACCOrding to
ASTM D 638M El on&tl on at yield of 41.8 % as neasured according to ASTM

638M Modulpgof ggylag%gneasured according to ASTM 638M
Modul us of pgsien M’onasnﬂa%%% E’Er@ﬁgﬁPﬁPSQ'M”HJ/H‘Z (RTHARPYS meﬂgﬁwé&&a.ag

i npact strength of as neasured according to
256 Har dﬂe"s%TMfziﬁ as rreasured accordl ng to ASTM D 2240 5 Exanpl e 13

Catal yStol HyiGRGLLS @asaq\easme@aécéﬂdfrfgﬁtéfg{ﬂgzg BYg245s added 50-nl of a 1

0%so|ut|ono triet um num i n of a 10% sol ution of
di -i so-propyl dinethoxy silane in heptane and 2.5g of catalyst A and

react ed forE&fW’EEtﬁs at 75[err]C. Propylene and 1-pentene 10 was fed to

the reacto utes at rates of 10 g/mn. and 1 g/ mn.

Catalyst J preparation

in a closed glass vessel thoroughly purged with nitrogen, 2,76mmol of triethyl
aluminum were mixed with 29,22m! of isohexane. After 10 min, 1105mg of
18 TiCl;. 'sAlCl;. 'oNPB catalyst was added to the vessel to form a catalyst slurry.
3,4g of propylene were continuously supplied to the catalyst slurry at room
temperature under stirring, over a period of 30 min, to produce a slurry of

prepolymerized catalyst J.

Polymerization

20 A 1,5lstainless steel reaction vessel equipped with a helical stirrer was thoroughly
purged with nitrogen, and 1,5mmol triethy!l aluminum added thereto. After 10 m_in
stirring, 2,6ml of the prepolymerized catalyst slurry J were introduced, and the
temperature increased to 67°C. 1.36mmol of hydrogen were introduced. 5ml

1-pentene was introduced through a preheating unit to vaporize it, and



respectively and pol ynerization continued for 30 mnutes to forma catal yst
slurry. This slurry was filtered and dried under inert conditions to
yield the WOPYHA yneri zed catal yst 1. Pol yrer i zat iREIT/GBISB1989 20- | itre
gas phase autocl ave equi pped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85[err]C 20-ml of a 10% sol uti on of
triethyl alum numin heptane was introdggced while the catal yst system
conpri si ng 20m of a 10% solution of triethyl alum numin heptane, 5-n
of a 10% ssinultaneouslyod priipylengdilaw yntodtheatasealywas stantedanthe peessure was

prepol yneri C 2 Lr f Lhutes. This
pr epol yner Iuicgga%egii g‘# i/llg bérl E???Qé\nngs; 8?%@?8’&%@@%‘?’&%’6&! l?%{ténq{oggc%p?%ﬁz t he

react or pr esopyiene wasaaasinthirien & thistconstaritiprasdure e 58 hen, afteroibigrthéat i on
was started further increasi ngAf%?he react or ﬁress eeping it

gre bo %?’d k
constant aPCY BEI2alCPHVE} BIAPPEA . Alter drRresasisation and conlipg QoW IR,
1- pent eng sémperatire, Ofthd g/reactor Wagasst AusiRsl With LnRestee fhaegwast siaopped
25 after 25 m r]ute and the reaction contin eg_f r noéﬁer 125 m nutes. The
S0l yrer i nPEORYIeRS/iRANtepeRRelymerere abtRineR Whishhadhe tolloning PRRerias: wi  h
i so 1-Perftené CBREIM IG5 mass % . 39

propanol and acetone, filtered and dried for 1 2 hours_in a vacuum oven at
go[err]C. MelrHaw:ingsx phd-43¢/41 2 misy assardingte ASTHMH 238 operti es:

1- Pentene content of 4.7 mass % Melt flow index of 2.7 g/1 O mn. as
measured according to ASTM D 1238 5 Tensile strength at yield of 19.6 MPa
as measureML&—ég to ASTM D 638M El ongation at yield of 64 % as
measured according to ASTM 638M Modul us of 550 MPa as neasured according
to ASTM 638M Not ched | zod inpact strength of 53.4 kJ/nferr] (no break)
as nmeasUdfPed L& g'gaénlﬁip steekrgactiopwessel equipped with a helical stirrer was thoroughly

purged with nitrogen, and 1,0 mmol triethyl aluminum added thereto. After 10
min stirring, 300mg of TiCI3%AlC|3%NPB catalyst were introduced, and the
temperature increased to 67°C. 5ml 1-pentene was introduced through a
preheating unit and after pressurising the reactor with propylene to 12 bar, 225¢g

15 of propylene were introduced at constant flow over a period of 152 min. through
the same heating unit whereafter polymerization was stopped. .- After
depressurisation and cooling down to room temperature, the reactor was flushed
with nitrogen. 234g of a propylene/1-pentene copolymer were obtained which
had the following properties:

20 1-Pentene content of 1.4 mass %
Meit flow index of 0.19g/10 min. according to ASTM D 1238

EXAMPLE 16

A 1,51 stainless steel reaction vessel equipped with a helical stirrer was thoroughly
purged with nitrogen, and 2,9mmol triethyl aluminum added thereto. After 10 min
25 stirring, 5ml of the prepolymerized catalyst siurry J were introduced, and the



10 Hardness of 56 as neasured according to ASTM D 2240 EXAMPLE 14

Catal yst J preparation In a closed gl ass vessel thoroughly purged with
nitrogen, Xyoommds of triethyl al um num were m xed w tHCTASBORABI¥6Y Of -

i sohexane. After 10 min, 1105nmg of 15 TiC[err]. [err]AICl3. [err] NPB

catal yst was added to the vessel to forma catalyst slurry. 3,49 of

propyl ene were continuously supplied togjhe catalyst slurry at room
tenperature under stirring, over a perlod of 30 min, to produce a slurry of

pr epol ymer ltéméeﬁzﬁuai insteased to 67 ° G018y MBrhinbd off (twdrog%a Wede irogilaedl ghe st eel
reaction vessel e ed WI({ g hel i cal sé]%%r‘ s thorou I_g pur ged
wi th nitrod8ActosK, sf Yitpropyleng ta aa% mPH@Wé‘f’d' peffeqtedi
stirring, Ifofo“mmmf Tmeaﬁerp@rmnﬁbbﬁﬁd.ec\%ahﬁﬁad&burtﬁbbubhvebf%weai.ﬁeqﬁﬁed
and the nperature increased to 67ger r] of hydrogen were

i nt roduced anénﬂw presspre, gaisechwith-propylene de.dedbarn Facrgﬁr aorpﬁ'&mazatm 9kt to

vapori zeg tplat:fisnéinder a contmLPogE/ Sppy 81 BRShylene at constant pressure for 66 min,
40 simul t aneously a pr %3: ene flowinto the vessel was started. The

pressure weit this stageaastherfonlicf hraentapenwan added ene furthencansdymernizatign
conti nuous tﬁHi?FHHcé) der Qrﬁd}}ilrﬁﬂﬁ W'o’?tﬁbﬁ€ﬂnatatt &ﬁst%ﬁn%e?gttrxrepfﬁssur €

for 158 mn, after zati oh"was sto
depr essuri miﬂam b&ﬂjmorhmgea@@m was smwdswm@pmsguesanqmeandrmingr was

flushed w nﬁ]eégt%:g%thgfreactor \Béé)pﬁéﬁébe%h Rﬁ&h@ﬂeef%%}’ger

wer e obt ai ne V\:hl oW n roper en ent of
2.5 masd Gi/opropylenel 1 -pentene copolymer were obtamed which had the following properties:

1-Pentene content of 3.3 mass %
Melt flow index of 4.9g9/10 min. according to ASTM D 1238

EXAMPLE 17

A 1,5l stainless steel reaction vessel equipped with a helical stirrer was thoroughly
15 purged with nitrogen, and 2,9mmol triethy! aluminum added thereto. After 10 min
stirring, 175mg of TiCl3¥5AICI3%ANPB catalyst were introduced and the
temperature increased to 67°C. 8,84mmol of hydrogen was also added. The
pressure was increased with propylene to 8 bar, and homopolymerization effected’
for 8 min. 5ml 1-pentene was further introduced through a preheating unit and
20 after pressurising the reactor with propylene to 12 bar, propylene was introduced
at constant pressure for 60 min. 10ml of 1-pentene was then added, and
propylene was introduced at constant pressure for another 120 min. After
depressurisation and cooling down to room temperature, the reactor was flushed
with nitrogen. 90g of a propylene/1-pentene copolymer were obtained which had
25 the following properties:

1-Pentene content of 6.9 mass %



Melt flow index of 0.43g/10 mn. according to ASTM D 1238 EXAMPLE 15
10 A 1,51 stainless steel reaction vessel equipped with a helical stirrer
was t hor oud¥® §9/01485purged with nitrogen, and 1,0 mmol tri ecmdeosbiees num -
added thereto. After 10 mn stirring, 300ng of TiCl3 [err]AICI3.[err] NPB
catal yst were introduced, and the tenperature increased to 67[err]C. 5nm
1- pentene was introduced through a eheating unit and after
pressurising the reactor with propylene to 12 bar, 225g 15 of propyl ene
wer e i nt r otMeltflom index of £h6gMiComiro\aecoedingto &ASTd D152381i n. t hr ough t he
sane heating unit whereafter polynerization was stopped. After
depressurisation and cooling down to roomtenperature, the reactor was

fl ushed EMAMPUOE t180gen. 234g of a propyl ene/ 1- pent ene copol yner were

obt ai ned whi ch had the follow ng properties: 20 1 -Pentene content of
1.4 mass % Melt flow index of 0.199g/10 mn. according to ASTM D 1238
EXAMPLE 16 Catalyst K Prefdraibii nl ess steel reaction vessel equipped with a
helical stirrer was thoroughly purged with nitrogen, and 2, 9nmol

triethyl alum num added thereto. After 10 min 25 stirring, 5m of the

prepol yner iig @dclesddhplast veksei 'th ' d :
D b A & b orbURIEp et QUK Fitrodiitd 5,9§T{no! ofttg%hgr! Ature

i ncrease@ PHIMBIAUE} Were mixed yyith 5539mY of isphexare-c Afterr bAuvied . 1005mg of
react or Wagie.23AMC L 3aNPRchth) 0 , I ' j,on
effected If r 4 n‘?n. Thgrgaﬁtce‘?;wegﬁae%- p%r??gﬁg@mgﬂeﬁérz%g%ggﬁ%ﬁ%ﬁgh a
pr eheat i ng SYRPled F° mfpcatnh!sbﬂelsrymteropm tasepefptuRe prdgrystiniog: overa bariod

Furt her C0B@|W:ﬁ,%tﬂr93ué@9&go§rorﬁér§%9 de%ﬂQ%t 8uf§Ki nuous supply of

propyl ene at constant pressur

Polymerization

10 A 1,5l stainless steel reaction vessel equipped with a helical stirrer was thoroughly
purged with nit_rogen and 3,4mmol triethyl aluminum added thereto. After 10 min
stirring, 12,1ml of prepolymerized catalyst slurry K weré introduced, and the
temperature increased to 67°C. 8,84mmol of hydrogen were introduced. 10m|
1-pentene were introduced through a preheating unit and simultaneously a

15 propylene flow into the vessel was started at a constant pressure of 1.3 MPa.
After 23 min another 10mi of 1-pentene were added and propylene was further -
suppiied under constant pressure for another 67 min after which the
polymerization was stopped. After depressurisation and cooling down to room
temperature, ‘the reactor was flushed with nitrogen. 277g of a

20 propylene/1-pentene copolymer were obtained which had the following properties:

1-Pentene content of 3.8 mass %

Melt flow index of 2.5g/10 min. according to ASTM D 1238



At this stage another 5m of 1-pentene was added and further

copol yneri zati on t ook place under a continuous supply of propyl ene at
constant prweogopss or another 120 min. The reaction wagcsicabiifides Af t eF
depressurisation and cooling down to roomtenperature, the reactor was
flushed with nitrogen. 156g of a 10 propyl ene/1 -pentene copol yner were
obt ai ned which had the foll ow ng properjhes: 1 -Pentene content of
3.3 mass % Melt flow index of 4.9qg/ mn. according to ASTM D 1238
EXAVMPLE 17 EXAMPLR 1B , 51 stainless steel reaction vessel equipped with a
helical stirrer was thoroughly 15 purged with nitrogen, and 2, 9mmol
triethyl alum num added thereto. After 10 mn stirring, 175ng of

Ti O 3-[err [N Cliigre ata.h@?@ aaéla}eé%&omsssen r@m&&w@vm% %ﬁécalﬁﬂﬁém%a%t ure

i ncreased to 67[err] C ydr ogen was pressure
was i ncr eadberamahly B'F'Wl ‘e'ﬁb 't"@owfbaﬂd h&ﬁtﬂh@nﬁ§6¢y rﬁ>r1 ozaftaronnsifpectedd

for 8 mn. Ry, 1;009! SHPNASal M Jdd Flacted! " Cﬁﬂaltolf‘éol‘dﬂnt BEIGHEALY FRAUN t
sl ngﬁv%%t t %ﬁ %

and 20 after essur react or w propyl ene t ., Propyl ene
was i nt r §die Baptane tagivezrsactivated catalwss slupty. Gofter 51m"1lﬂ#$ 1 ofla pmmym was

t hen added, o9y B ﬁagnt ne &?B%&Qﬁ tH8Fornt'bf quéﬁga derc\%? Eé@éd b ﬁ’?séi[lﬁ'x o

anot her epressurisatio down
t enper at ur éhOItmhhemQﬁ 'We&;caﬂabshewstem nowvtih the fcrrorgeha peOgieofvas added

bt oper t1 oo 12 the PedEe 608 SO o Hifodk BB Firdilps. 'Mendiend Moy Ba e300

42 Mel t of 1Sogvmin @od smﬁutlamtﬂusﬁ/ fi-pentane at diflogv tate ASDNS GYritin3dBas startedXAVPLE

18 10 and supplied to the reaction zone preheated in the same preheating unit. After 20
minutes the flows of both propylene and 1-pentene was stopped and the reaction
continued for another 40 minutes. The polymerization vessel was cooled to room
temperature and vented. 45g of the copolymer were obtained which had the

following properties:

15 1-Pentene content of 10.8 mass %
Melt flow index of 50 g/10 min. according to ASTM D 1238
Tensile strength at break of 30 MPa as measured according to ASTM D 638M
Impact strength of 36 kJ/m2 {no break) as measured according to ASTM 256

EXAMPLE 20

20 Catalyst L preparation

To a 1-litre autoclave was added 30-ml of a 10% solution of tripropyl aluminum
in heptane, 3-ml of a 10% solution of di-iso-propy! dimethoxy silane in heptane
and 1.3 g of catalyst C and reacted for 5 minutes at 75°C. Propylene was fed

to the reactor for 5 minutes at rates of 10 g/min. and polymerization continued fof



Cat al yst K Preparation In a closed gl ass vessel thoroughly purged with
nitrogen, 3,78mvl of triethyl 5 alum numwere m xed with 55,39m of

i sohexane. WAD 99am480 mi n, 1005ny of Tid[err]-[err] Al CrgTicmosdB . - -
catal yst were added. 3, 3g of propylene were continuously supplied to the

catal yst slurry at roomtenperature under stirring, over a period of 30
mn, to produce prepolynerized catal ystggslurry K . Pol yneri zati on 10

A 1,51 stainless steel reaction vessel equipped with a helical stirrer was

t hor oughl y30 miputegeth ¥ortha wiatalpgesiuand a’mhﬂymmf l’rytwéﬁ}fihwecﬁbrb%rbﬂwﬂui’r\déﬁd
thereto. After 10.pin stirring, 12, 1 0 repol ynmeri zed cat al yst
slurry K woet ?mq'gﬁntﬁ:gh‘,"e@nﬁ‘etngm%’"feéﬁﬁgrcéfﬂ{’)%i'ncreased to 67[err]C.
8, 84mmvl of Hhydrogen were introduced. 10m 1- pentene were introduced

t hrough a Breheati ng unit and sinultaneously a 15 propylene flow into the
vessel was t a constant pressure of 1.3 MPa. After 23 mn

another 1 On of 1 -pentene were added and propyl ene was further
suppl i ed under constant pressure for another 67 mn after which the

pol ymer i zaf Ghtrggas ehgsmartoclave eauipped wwith heating, snolingiand stiring faeilifies o r oom
t enper at gir @ast d A & b ' . Rinkr ; 0

pr opyl ene/ 1‘3-s pd(}ﬁ??ane gopgrloéarr'zra %@?g?%bgtdé\jﬁ%‘;% \Tﬁ%cdﬁgﬁgﬁt ?yhsgg %Ioff_g)fv';ﬁlsﬂ‘gfz
proper t i esthe prepolymerigedneatalyst &ntl-ml of ag1@¥%ssolgsion aftriethvl @lerningex irof

2359/ 1E?<Arl\r/h£pEtaitg%ﬂB@.§‘-9nlto‘? aABBYsBIutiéR St di-iso-propy! ditdtHR Y AdERheptane
was prereacted at 25°C for 5 minutes. This catalyst siurry was introduced into

the reactor, followed by 30mg hydrogen. The polymerization was started by
10 increasing the reactor pressure to and keeping it constant at 18 bar with
propylene and simuitaneously starting a constant fiow of 1-pentens at a rate of
1g/min. After 10 minutes the flow of 1-pentene was stopped and the reaction
continued for another 50 minutes. The polymer in the form of a powder was
removed from the reactor, washed with iso propanol and acetone, filtered and
15 dried for 12 hours in a vacuum oven at 80°C. The 45g of copolymer obtained

had the following properties:

1-Pentene content of 6.2 mass %

Melt flow index of 50 g/10 min. as measured according to ASTM D 1238

Tensile strength at yield of 7.8 MPa as measured according to ASTM D 638M
20 Elongation at yield of 56 % as measured according to ASTM 638M

Modulus of 205 MPa as measured according to ASTM 638M

Notched Izod impact strength of 36 KJ/m2 {no break) as measured according to

ASTM 256

Hardness of 58 as measured according to ASTM D 2240



Al litre stainless steel reactor vessel equipped with a helical stirrer
was t horoughly purged with nitrogen and heated to 85[err]C 0.1g of an
unsupport edwO0 9991483 3- [err]AICi[err]- [err] NPB catal yst waeT/ceesaesd . with 1
-m of a 10 wt % solution of TEA 5 in heptane to give an activated
catalyst slurry. After 5 mnutes 1 g of a propyl ene 1 1-pentene
copolyner in the formof a fine powder wygs added to the slurry and

t horoughly m xed. The catal yst systemnow in the formof a powler was added
to the readAMBLE 2D ngy of hydrogen was introduced. Propylene flow at a
rate of 5 g/mn and sinmultaneously, 1-pentene at a flowrate of 0.5
g/mn was started 10 and supplied to the reaction zone preheated in the
sane prehediataiystiM prepdration 20 m nutes the flows of both propyl ene and
1- pentene was stopped and the reaction continued for another 40 m nutes.
The pol yneri zation vessel was cooled to room tenperature and vented. 45g

of the copdl‘qlrgrof\aqrmvfmbtpammdndmLp&htmc&ﬂtﬂymer édﬁtbnﬂmg@%pf pBRleneS¥as 15
1- Pent ene dt nt% Ith0W| dex of g/ 10 min.

accor di ng tecfpﬁéﬂw r1'§§§ °°“ Ib fed ghOve a"'t""l!ﬁwéhRf 6'f'et:§'(¥' RSB iRa s ur ed
accor di n& tHephsidvahd 63RMbf a 109@@&&’05& 6¢89fsb &BpﬁerhéfH'&y@Wanfrﬁﬁé'ﬁtaﬁé

nmeasur ed acc r di Catal yst L preparation

to A
To a 1-1itr@ %WP gﬂvaﬁg 0?\/&@%6&3&1 Boe Fr‘P"(‘!fWas &W%%tﬂr@tmwt@? unggrpagEym

al um num told}yhep}.aaqgataygi mof a 10% sol ution of di-iso-propyl dinethoxy
silane in heptane and 1.3 g of catalyst C and reacted for 5 m nutes at
75[err] C. Propyl ene was fed to the reactor for 5 mnutes at rates of 10

g/mn. and MBRzAtigH | on conti nued for PCT/ GB98/ 01969
44 30 m%.es to forma catalyst slurry. This slurry was filtered and

dri ed under inert conditions to yield the prepolynerized catal yst L.
A 1-litre gas phase autoclave equipped with heating, cooling and stirring facilities

10 was purged with nitrogen and heated to 85°C. Catalyst M was introduced into
the reactor followed by 30mg of hydrogen. ' The polymerization was started by
increasing the reactor pressure to and keeping it constant at 18 bar with

propylene and simultaneously starting a constant fiow of 1-pentene at a rate of

1.5g/min. After 10 minutes the flow of 1-pentene was stopped and the reaction
15 continued for another 50 minutes. The polymer in the form of a powder was
removed from the reactor, washed with iso propanol and acetone, filtered and

dried for 12 hours in a vacuum oven at B0°C. The 65g of copolymer obtained
had the following properties:

1-Pentene content of 8.1 mass %

20 Melt flow index of 33 g/10 min. as measured according to ASTM D 1238



Pol yneri zati on A 1-litre gas phase autocl ave equi pped with heating,
cooling and stirring facilities 5 was purged with nitrogen and heated to
85[err] C. ™ewagd yst system conpri sing t he prepol ynaidrgsdsekal yst -L,

1-m of a 10% solution of triethyl alumnumin - heptane and 0.3-nl of a
10% sol ution of di-iso-propyl dinmethoxy silane in heptane was prereacted
at 25[err]C for 5 minutes. This catalyg slurry was introduced into the

reactor, followed by 30ng hydrogen. The pol ynerization was started by 10
i ncr easi ngEXAMRLEaR220r pressure to and keeping it constant at 18 bar with
propyl ene and sinul taneously starting a constant flow of 1 -pentene at a
rate of 1 g/mn. After 10 mnutes the flow of 1 -pentene was stopped and

t he react i Qatalystdp ptdpaugibd or anot her 50 minutes. The polymer in the form
of a powder was removed fromthe reactor, washed with i so propanol and

acetone, filtered and 15 dried for 12 hours in a vacuumoven at 80[err]C

The 45g of Te aRPbYABUrifeY piop§iene hdhidh ' | SR diti 1
- Pent ene cont ?rit f):? ré 2, ﬁiadsbg _(%e I\/EIT{Mfﬁf{)&vE%% ei‘:ﬂgﬁ&%ﬁ%&tfgﬁﬁﬁnﬁp&%
measur ed o 8f 8iQye selutigmaftriethybalumimendn heptaneangt hrmiof g 1% sofutions MPa

as_measug cgf aseipbil difethskY Hafe i heftaht RABRERTA o/dfddlafle S RS

measured accordi ng to ASTM 6 a ~as neasured accordi ng
to ASTM 638NITY Wapstirrdifar Boninutesiat ambiephtpmperatuee tk yiekb cdtatyshsleaty)N.as
measured according to ASTM 256 Har dness of 58 as neasured according
to ASTM D 2240 = PCT/ GB98/ 01969

45 ExARglymepization Cat al yst M preparation

A 1-litre gas phase autoclave equipped with heating, coolin-g and stirring facilities
was purged with nitrogen and heated to 85°C. Catalyst slurry was introduced

10 into the reactor and stirred under vacuum for § minutes to aliow it to dry after
which 10mg of hydrogen was introduced. The polymerization was started by
increasing the reactor pressure to and keeping it constant at 18 bar. with
propylene and simultaneously starting a constant fiow of i-pentene at a rate of
10g/min. After 2 minutes the flow of 1-pentene was stopped and the reaction

15 continued for another 58 minutes. The polymer in the form of a powder was
removed from the reactor, washed with iso propanol and acetone, filtered and
dried for 12 hours in a vacuum oven at 80°C. The copolymer obtained had the -
following properties:

1-Pentene content of 7.2 mass %

20 Melt flow index of 12.2 g/10 min. as measured according to ASTM D 1238
EXAMPLE 23



To 1 g of a purified propyl ene/ 1-pentene copol ynmer containing 5% 1 -pentene
was added under inert conditions, 1-m of a 10% solution of triethyl

al um num i wo ®/oh@st ane and 1-nml of a 10% sol uti on of di - imaydHepivks

di met hoxy silane in heptane, followed by 1 g of catalyst G The slurry
was stirred for 5 mnutes under vacuum to dry to yield catalyst M

Pol yneri zati on A 1-litre gas phasegqutocl ave equi pped with heating,
cooling and stirring facilities 10 was purged with nitrogen and heated to
85 [err] C. CatalustyOtprbbavasionnt r oduced i nto the reactor followed by 30ng
of hydrogen. The pol ynerization was started by I ncreasi ng the reactor
pressure to and keeping it constant at 18 bar wth pr opyl ene and

si mul taneoﬂ'&la/mltariutbgla&emwhmd BOQM\Y & a 109 8HILEBR cAltrigropdt Quﬁ'fmum 1
.59/ mn. Aft pentene was stopped and the

R)df'f | ow, of
reaction 1 ESﬂﬁ"ﬁ' B?a futing Qﬁ ﬁ’fdﬁ%’?m%é’"ﬁm"&ﬂﬁrs'lﬁne fmbeptanm of a

powder was and Tegrmf/edts‘lmmstdiﬂ fREd Yor BaRMEtesVat 751020 PIORASHY @f‘
acetone, filtered ried for 12 hours in a vacuum oven at g err]C

The 65g Bf P&Bf%\%‘?fé? ?%E%Fhretﬁactonfaa St minutes ablatay opd Bgdmin.cand 1 g/min.
1-Pentene ¢aspeRNively fan& Kl’ _I)‘méﬁza%b%Q:oN%hheé tavg rﬂ?@feé](}: géégg/étﬂyépsﬂ:rr@s

neasured accor di ng
46 XAVPME QL”"V “was cliteneds ang ;sl:r@ﬂamdpbnmert conglifions tof yigldyuthef i ed

propyl ene RPEEUIPMENEEd ¥aRIyadded under inert conditions, 1-

Pclymerization

10 A 1-litre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. The catalyst system comprising
the prepolymerized catalyst O, 3-ml of a 10% solution of tripropyl aluminum in
heptane and 1-mi of a 10% solution of di-iso-propy! dimethoxy silane in heptane
was prereacted at 25°C for 5 minutes. This catalyst slurry was introduced into

15 the reactor and stirred under vacuum for 5 minutes to allow it to dry after which
20mg of hydrogen was introduced. The polymerization was started by
simultaneously starting a flow of propylene at a rate of 20 g/min and a flow of 1-
pentene at a rate of 10g/min. After 2 minutes the flow of 1-pentene was
stopped and the reaction continued for another 58 minutes. The polymer in the

. 20 form of a powder was removed from the reactor, washed with iso propanol and
acetone, filtered and dried for 12 hours in a vacuum oven at 80°C. The
cobolymer obtained had the following properties:

1-Pentene content of 14.02 mass %

Melt flow index of 18 g/10 min. as measured according to ASTM D 1238
25 EXAMPLE 24



m of a 10% solution of triethyl alum numin heptane and 1-m of a 10%
solution 5 of di-iso-propyl dinethoxy silane in heptane, followed by 1 g
of cat al ystwél9oaiaes slurry was stirred for 5 m nutes atcociysensy . -
tenperature to yield catalyst slurry N Pol yneri zati on A
1-litre gas phase autocl ave equi pped with heating, cooling and stirring
facilities was purged with nitrogeggnd heated to 85[err]C. Catalyst
slurry was introduced 10 into the reactor and stirred under vacuumfor 5

m nut es t oCatdipsy P bréparalion af t er whi ch 10ng of hydrogen was i ntroduced.
The pol ynerization was started by .increasing the reactor pressure to and
keeping it constant at 18 bar with propyl ene and sinultaneously starting

a const ant Thleowiiee alndsiavenasddad 58RI 6f a 109 SEILELA of HidtByl Aumidlth @ t he
fl ow of 1-pentene_was fsr# i?ﬁ%ed and the reaction 15 conti nued for another 58

m nut es. TREBPYHEyREP ¢ slvtiennef di-isermaeRY! wingethoxy siianein Hepsene srd

reactor, wasef catalystit andreRABE forH tninGaisote7s 9d. PrSRMerand 1-grisrk for 12
hours in_a vacuum oven at 80[err] C. The copol yner obtained had the

fol | owi n§ MaSpled jtesthe reactar ferBeminutent &infates of 20ng/ming,apd feeimint ow

I nd f 1 i ' ' : LE 23
:DET/E)C(EB 88/ 0%9 g@(n‘l@lyfﬁha poRindrizatbh eonfnssy fdF 88 rﬁnHut%§TMd?n{%€§talys&§?§P€ el

prepar at i onThis slutgy gvas | filtsred aandcHeied wnderadngstl eonditions t@ Nieldstheaiti on

of tripropyleddiiibited catalvdt Bept ane, 5-m of a 10% sol ution of
di-i so-pro%yﬁpﬂd**ﬁbét hox‘;:/a gllylgane I n hept ane and 1 g of catalyst G and

reacted for 5 mnutes at 75[err]C. Propylene and 1- 5 pentene was fed to
the react opfpher2afibiut €s at rates of 10 g/min. and 1 g/ mn.
respecti ve%%&?%}zyrreri zation continued for 30 mnutes to forma catal yst
slurry. This slurry was filtered and dried under inert conditions to
yield thE A 1itre gas phase autoclave equipped with heating, cooling and stirring facilities
was purged with nitrogen and heated to 85°C. The catalyst system comprising
the prepolymerized catalyst P, 3-ml of a 10% solution of diethyl aluminum chloride
in heptane and 1-ml of a 10% solution of di-iso-propy! dimethoxy silane in h,eptané
was prereacted at 25°C for 5 minutes. This catalyst slurry was introduced into
15 the reactor and stirred under vacuum for 5 minutes to allow it to dry after which
20mg of hydrogen was introduced. The polymerization was started by
simultaneously starting a flow of propylene at a rate of 20 g/min and a flow of 1-
pentene at a rate of 10g/min. After 2 minutes the flow of 1-pentene was
stopped and the reaction continued for another 58 minutes. The polymer in the
20 form of a powder was removed from the reactor, washed with iso propanol and
acetone, filtered and dried for 12 hours in a vacuum oven at 80°C. The 85 g of

copolymer obtained had the following properties:

1-Pentene content of 14.2 mass %

Melt flow index of 25 g/10 min. as measured according to ASTM D 1238



prepol yneri zed catal yst O. Pol ynmeri zati on 10A1l-litre gas phase
aut ocl ave equi pped with heating, cooling and stirring facilities was
purged wi tvwonparsegen and heated to 85[err]C. The cat al yspcwgsbsarveyonpri i ng
the prepolynerized catalyst 0, 3-m of a 10% solution of tripropyl alum num
in hept ane and 1-m of a 10% sol ution of di-iso-propyl dinmethoxy silane

i n heptane was prereacted at 25[errlg for 5 mnutes. This catal yst
slurry was introduced into 1 5 the reactor and stirred under vacuumfor 5

m nutes t cEXAMPUEI2ZEt0 dry after which 20mg of hydrogen was introduced.
The pol ynerization was started by si mul taneously starting a flow of
propylene at a rate of 20 g/mn and a flow of 1- pentene at a rate of

10g/ min. Affaist D Bidbar@fod he fl ow of 1-pentene was st opped and t he |
reaction conti nued %or anot her 58 m nutes. The polymer in the 20 formof a
powder was renmoved fromthe reactor, washed with i so propanol and

acetone, 174 4y 8fla BAEH pRobyiéHe AdmBRLMnds n 8-HASHHBHENE WaRladBRThELC The

copol ymer obt ai ned had t OW Nng_properties:_ - Pentene content of
14. 02" massingst congitionsi | @ef grdalysbi. ikheglurgy mias. stiskedrynder vesuymdeday ty t o

ASTM D 1238erP gE 24 PCT/ GB98/ 01969
48 Catgg‘leysct: preparation To a l -litre autoclave was added 50-nmi
of a 10% solution of triethyl alumnumin hept ane,  5-m of a 10%

sol ution Oﬁ°'ﬂ% F-eirﬁgﬁcm opy!l di methoxy silane in heptane and 1 g of

cat al yst d for 5 mnutes at 75[err]C. Propyl ene and 1-pentene
5 was fed to the reactor for 5 mnutes at rates of 10 g/mn. and 1 g/ mn.

respect i vy, g gROBHER dkBba08 GBI Gith h85usty oBbY Ra bhrnlry Mbugat al vst

slurry.
was purged with nitrogen and heated to 85°C. The catalyst system comprising

3-ml of a 10% solution of triethyl aluminum in heptane, 1-ml of a 10% solution

10 of di-iso-propyl dimethoxy silane in heptane and catalyst Q, was introduced into
the reactor in that order and stirred for 5 minutes after which 20mg of hydrogen
was introduced. The polymerization was started by simultaneously starting a flow
of propylene at a rate of 20 g/min and a flow of 1-pentene at a rate of 10g/min.
After 2 minutes the flow of 1-pentene was stopped and the reaction continued

15 for another 58 minutes. The polymer in the form of a powder was removed from
the reactor, washed with iso propanol and acetone, filtered and dried for 12 hours
in @ vacuum oven at 80°C. The 75 g of copolymer obtained had the foliowing
properties:

1-Pentene content of 11.8 mass %
20 Melt flow index of 21 g/10 min. as measured according to ASTM D 1238



This slurry was filtered and dried under inert conditions to yield the
prepol yneri zed catal yst P. Pol yneri zati on 10 A 1-litre gas phase

aut ocl ave sousoppesd wi th heating, cooling and stirring fagckidee®6isse Was -
purged with nitrogen and heated to 85[err]C. The catal yst system conpri sing
the prepolynerized catalyst P, 3-m of a 10% sol ution of diethyl alum num
chl ori de in heptane and 1 -nl of a % sol ution of di-iso-propyl

di met hoxy sil ane in heptane was prereacted at 25[err]C for 5 m nutes.
Thi s cat al gxaMPLE 2§ was i ntroduced into 15 the reactor and stirred under
vacuum for 5 mnutes to allow it to dry after which 20mg of hydrogen was
I ntroduced. The polynerization was started by simul taneously starting a

flow of prepiefR %}eﬁréﬂﬁﬁa of 20 g/mn and a flow of 1- pentene at a
rate of 10g/ m n. ter m nutes the flow of 1-pentene was st opped and
the reaction continued for another 58 minutes. The polymer in the 20 form

of a powde*i' Wof@ dﬁ’%ﬂ“ e BQPIl é'nﬂt%ﬁé’&o ﬁ\'&?goﬁi‘am 5% Ptp(é@ge[ﬁglwf% The

acetone, filtered an urs vacuum o err
85 g of aé%bluy#e'r ingist gpnditionsd 1trhkeof el 1@% s@ummpértrleﬁtvi aluminum Pent ene

content o B ot a0 ool A B iR BBHRGS

49 EXAfatlowveztby 1 g of@atalysts®. Thpskpey wik stirred for STniriutgs ohder yasuufi ed
propyl ene {kpgpsp&; YisRi cgaly@-tlﬁ_ of heptane was added under

Polymerization

A 1-litre gas phase autoclave equipped with heating, cooling and stirring facilities
10 was purged with nitrogen and heated to 85°C. The catalyst system comprising
3-ml of a 10% solution of triethyl aluminum in heptane, 1-ml of a 10% solution
of di-iso-propyl dimethoxy silane in heptane and catalyst R was introduced into
the reactor in that order and stirred for 5 minutes under vacuum to dry after:which
20mg of hydrogen was introduced. The polymerization was started by
15 simultaneously starting a flow of propylene at a rate of 20 g/min and a flow of 1-
pentene at a rate of 10g/min. After 2 minutes the flow of 1-pentene was
stopped and the reaction continued for another 58 minutes. The polymer in the -
form of a powder was removed from the reactor, washed with iso propanol and
acetone, filtered and dried for 12 hours in a vacuum oven at 80°C. The 35 g of
20 copolymer obtained had the following properties:

1-Pentene content of 10.2 mass %

Melt flow index of 19 g/10 min. as measured according to ASTM D 1238



inert conditions, 1 g of catalyst H The slurry was stirred under vacuumto
dry to 5 yield catalyst Q Pol yneri zati on A l1l-litre gas phase
aut ocl ave ewoisppeds Wi t h heating, cooling and stirring facipkiricee§ioings Was -
purged with nitrogen and heated to 85[err]C. The catal yst system conpri sing
3-m of a 10% solution of triethyl alumnumin heptane, 1-m of a 10%
solution 10 of di-iso-propyl dinmethoxy ghlane in heptane and catalyst Q
was introduced into the reactor in that order and stirred for 5 mnutes

after whi clcL2ams of hydrogen was i ntroduced. The pal

started by sinultaneously starting a flow of propyl ﬂﬁiﬁg‘“;mﬁm‘m\ 20
g/mn and a flow of 1l-pentene at a rate of 1Qg/ mn. 2 mnetes the
flow of 1 -pentene was stopped and the reaction continued 15 for another 58
m nutes. The polymer in the formof a powder was renoved from t he

reactor, wdshedAnwPfaressdopPspRfing anpropyiansht-pentanecpeldmen which crtotess 12
hour s | ofnptivel W@é&ﬁfﬂ“pr@bymkeéé L%rstT fondme? régct&gt?%ﬂ IpeRbd A)’&ng had

the foll ow ng propertl es: Pent ene cont ent mass Mel t
f1 ow i ndex S§Fond MENOINGF, rﬁaca@t.nlaaasmaetioa@euedmtgememmcr_b alZiggler-Natta

PCT/ GB98/g0 Jc%@a?yst or catalyst syst*m, Io forr? the Bropyf!ena/ 1-pentene ézg mer, WHEE 26

Catal yst R preparation. uri ropyl ene pent ene
copol yner deagtants bejngdp Ihthm@lnepms in thederstionrzdere whits thecoadtion dmi, 1-n

of a 10% sQjryfiels, Hd Wufheﬁ@“csuualcl&mmlt Being present in the reaction zone while

the reaction is in progress.

2. A process according to Claim 1, wherein the reaction is effected at a
10 reaction temperature which is in the range of 10°C to 130°C, and at a reaction

pressure which is in the range of 1 to 60 kg/cmz.

3. A process according to Claim 2, wherein the reaction temperature is in the
range of B0°C to 90°C, while the reaction pressure is in the range of 10 to
30kg/cm?,

15 4., A process according to any one of Claims 1 to 3 inclusive, wherein the
reaction zone is a stirred reaction zone in which there is upward movement of
polymer particles which are produced- therein, without sedimentation of these

particles at the bottom of the reaction zone occurring to a significant degree.

5. A process according to any one of Claims 1 to 4 inclusive,
20 wherein the reaction is continued for between 20 minutes and 200 minutes to

obtain a 1%-99% conversion of the monomer reactants.
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5 heptane and 1-nm of a 1 | -1 so-propyl dinmethoxy silane in
hept ane, fol | owed by Y}mi@ ;‘mr‘l The slurry was stirred for 5
M nut es ung@log¥igsium A e *cat alyst R pCRLNIERIIdss AL | ON-

A 1-litre gas phase aut ocI ave equi pped with heating, cooling and stirring

facilities 10 was purged with nitrogen and heated to 85[err]C. The catal yst
system conpri si ng 3-m of a 10%50I§ |on of triethyl alum numin
heptane, 1-m of a 10% sol ution I -i so-propyl dinethoxy silane in

hept ane argl catgpistlesRabsrding foPsHicEte bNtRIMs 111065 MRAKHY, wmcﬁ dudysder and

stirred for 5 m nutes under vacuumto dry after which Ong of hydrogen
was i nt r ocRiebeptingrhethypppamer seactent iRensyrethatdhpy ats 'rsthmmmgw

starting gd ﬂ‘ffo%c?m"g%h%%@ﬁorﬁr‘s%% ﬂenﬁtgggéﬁgnﬁ]g {(é iolir ass,

pentene at a rate of 10g/mn ntene was
stopped and the reaction continued for another 58 minutes. The polymer in

the  forym of A@gP&E@Q?EcX@Er:{ RER Eﬁnf %ﬁﬁ tES%i&Z&f]ené(‘@ﬁ@?dpe‘(‘hé& Lo

pr opanol and cetone ours 1n’a vacuum oven
at 80[ ery ]nehEMd:ﬁpgraaelvmdcmpmuym seﬂmratelnemthaue tréactionl 2ansi. ng
properties: 1- Pentene content of 10.2 mass % Melt flow index of
19 g/ 10 mn. as neasured according to ASTM D 1238 CLAI V5

51 1. & prdtpmebeacmrdﬂmtm@lahn@r wj;dreineh&pp@pulemmaupd)nwmtena/\tﬂech

Process coltghb3e JBAFRLO0 L ORKbARGHLAR, Gnd thd ifFRRINEH AP hARbau LD 1

- pent ene, Seco N Zone, <1 R pr esence
of a Zi egliatc bl temctiah@byet or catal yst system to formthe propyl ene/l
-pentene polynmer, with the reactants being in the vapour phase in the
reaction zone while the reaction is in progress, with no |liquid conponent
bei ng pres@ent iAptdoess @aschiding eOORIMIB, whdréie the propylene and 1-pentene are

10 preheated as an admixture, and thereafter introduced together in admixture, into

the reaction zone.

10. A process according to any one of claims 1 to 5 inclusive, which includes
introducing at least one of the monomer reactants into the reaction zone partly in
the vapour phase, so that part of that monomer is introduced into the reaction

15 zone in a liquid phase, with this part being further evaporated in the reaction zone
so that the reaction is performed with both monomer reactants in the vapour
phase.

11. A process according to Claim 10 wherein a major proportion of both
propylene and -1-pentene are introduced into the reaction zone in the vapour
20 phase, while a minor proportion of each of the monomer reactants is introduced
into the reaction zone in liquid phase in such an amount that it rapidly evaporates

in the reaction zone so as also to be in the vapour phase.

12. A process according to any one of Claims 1 to 5 inclusive, which includes

introducing one of the monomer reactants into the reaction zone in the vapour
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reaction is in progress, and with (i) both the nononer reactants being

preheat ed separately to ens I n the vapour phase, and the
nononer reaebasmbiassoei ng int ,‘ﬂmwmmﬁwﬂﬁy into the repelpReispe. in the
vapour phase; or (ii) at |east one. Ofn noner reactants being

I ntroduced into the reaction zone partly in the vapour phase, so that part
of that nononer is introduced into the éﬁaction zone in a liquid phase,

with this part being further evaporated™n the reaction zone so that the

reaction i phaes,whikemhtMduBingahb omrQﬁBﬁorBEﬁ%aerﬁ irftd tﬁé‘?ea‘é%ﬂ%nﬁ
(iii1) the propylene being introduced into the reaction zone in the vapour

phase, whi figu Bhisepe‘f‘{{ten@el kayid tmeprmet reantant: thenr beipoi evaposatediin thee
| d ph t
i qui d phasgadtibrobint sd'tHTRHE redditn i SPHARBE AT b pbth Hbﬁr?fegg%&?pégﬂe >0

as also to be in the vapour phase, wth the reaction W th
bot h monondbe vapewnahase.n t he vapour phase. 2. A process according to
Claiml, wherein the reaction Is effected at a reaction tenperature which
is in the range of 10[err]Cto 130[err]C, and at a reaction pressure which
is in thE fdhgeAdirocespaspriingdn{@ain) 12, wherein thepropgleneds imratuegd irtoCl ai m

2, wherein t of. 6

90[ err]C, tEQF%Jc? g iro ggc"{‘ ?’ggﬁsﬁds*? ur 531 ‘é’ﬂf'%%fﬁﬁaﬁe&g '81’"‘%"{‘5‘]%611@/%%{ err].
52 4. Areadiinss gons separitaly im theiqoite pbaseCirasueh iantamBUmﬂ"lﬂ-IamSt vapidiyher ei n
the reacti S n,zope.in t here is upward :
novenent o%o é{;&?r%grﬁ‘ g‘l’etl IEF{'&gwégg%sa a g"dﬁﬁé’b en&?%‘?‘ff pr\‘/ﬁ‘e‘f*houlto

sedi nent ati on of these particles at the bottom of the reaction zone
occurrin [OCess ordin Claims 1 to

i ncl usi vg Wher é%rA Ees ér:"':e'::él:é mg&o agyé’%'ﬁtq?rﬁ@é’ P ﬁ%t’!ﬁé‘é’h"?d’”ﬁﬁfﬁm‘% Tand 200
m nut es 100 pebtarienisthatebiédcrames FisehenTrdpseh ¥pAtHERTs feddtibANt S.

15. A process according to any one of Claims 1 to 14 inclusive, wherein a
catalyst system is used, with the catalyst system comprising a titanium based

Ziegler-Natta catalyst and, as a cocatalyst, an organo-aluminium compound.

16. A process according to Claim 15, wherein the titanium based Ziegler-Natta
15 catalyst is TiC13~%AICI3-‘/a(n-propyl benzoate).

17. A process according to Claim 15, wherein the titanium based Ziegler-Netta
catalyst is that obtained by contacting an activated magnesium chloride with
titanium tetrachloride in the presence of a suitable electron donor.

18. A process according to Claim 17, wherein, in a support preparation step of
20 the Ziegler Natta catalyst, magnesium chioride with a water content between
0.02 to 2 moles of water per mole of magnesium chloride is used.
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6. A process according to any one of Clainms 1 to 5 inclusive, wherein the
1- pentene is that obtajped froma Fi scher Tropach synthesis reaction. 7.
A process NOGYON4PRy to H H ' 1 to 6 inclusiveecmbmsseise the -
catal yst systemis used st systemconprising a titani um
based Ziegler-Natta cat aI yst and as a cocatal yst, an organo-al um ni um
compound, with the Ziegler-Natta catal ygh of the catal yst system being
obtained by, in a support preparation step, activating a magnesi um chl ori de
support byt 1A br@emgmﬂmg;mmlami 8, dersig tihe smpﬂnpmibb&rttonbﬂéw\eﬁtheo 02

and 2 nol e t of .magne m chl.ofi de, with an r selected
fromli nearin; er%{tﬁ \faﬁaaogt t"E)‘f"AYe%Eﬁﬁ‘é#{'%’f ta m%&rﬁﬁﬁ’"béirﬁ%' Wed 16,
to obtai n aaqtmatioalimgiudingi vat ed magnesi um chl ori de; addi ng an al kyI
alumniumto the partially activated magnesi um chl oride such that the
anount of the al kyl alum nium added conplies with the equation A.> B + C +

D where A rigpeatieg taghBsiuhotilbrid® Mith &1 efler SbiRtidd RbiMineaPefeld ASAAG S the
nol es of irﬂt?’ SIU chI oride, C regresents the total noles of ether and D
represents N r 9fRaghon, ptofps betwesny8 andel& tRakiring wartially astivated: ed
hydr ocar bormagd\eseurﬁ-. dhdride;none of the initially introduced ether renains,

to obtain an activated nagnesi um chl ori de support, and thereafter, in a
catal yst |oading step, loading titaniumtetrachloride onto the activated

nmagnesi um Gl ddiriEa® dkyP blunhiRiunk €o a{eeﬁsr@isﬁy %Enéatéu'rhéake% tﬁh%ﬁfoﬁfa@ ShgRor -

53 8. A process according to any one I nclusive,
wherein a C@FEF%P"‘Q%E emh%a'lkybdumw Qdd@dceqmlmwgpghemuem| sing a
titani um based Ziegler-Natta catalyst and, as a cocatal yst, an

or gano- al um ni um conpound, with the Ziegler-Natta catal yst of the catal yst
syst em bei r& %ttt th"apned by, in a support preparation step, activating a
magnesi um chl ori de support by with an ether selected fromlinear ethers
having a total nunber of carbon atons between 8 and 16,- to obtain a

parti al 110 awheseah wrmshdmr@hmrascw alurdiniurg atkyl, 8 caphesente trecmetbsfofom

linear alc i arbon at en 2 and .8, to
obtain a flcﬁr}tg é\ﬁ ﬂ%érc{h?:arﬁ @é[pl v%trxg%&r%{goﬁésmﬁ% cug 8‘5”3"0@4 ﬁEEBreﬁ??térfhe

fol | owed bytotaltroelas |0rhgvathe & ution under reduced pressure and cooling it
to allow the further partially activated support to crystallize; severe
washing with a saturated hydrocarbonsol vent; adding an alkyl alum niumto

t he parti alililyseveré washidg with a saturated hydrocarbon solvent until none of the initially
introduced ether remains.

15 20. A process according to Claim 17, wherein a support preparation step of the’
Ziegler Natta catalyst involves activation of the magnesium chloride, this
activation including:

i) treating magnesium chloride with an ether selected from linear ethers having a
total number of carbon atoms between 8 and 16, to obtain a partially activated
20 magnesium chloride:;

ii) adding an aicohol selected from linear alcohols having a total number of carbon

atoms between 8 and 16, to obtain a further partially activated magnesium
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magnesi um chl ori de such that the anount of the al kyl al um nium added
conplies with the equation A > ere A represents the total
nmol es of amwdomiasd al kyl, B reHm“LmllgmHmﬂHms of magnesitBeises i de, “C
represents the total noles of ethet and®"D rfepresents the total noles of
water, and E represents total noles of alcohol; and severe washing wth a
saturated hydrocarbon solvent until no kyl alumniumis detected in the
washi ng, to obtain an activated magnesiUm chl ori de support, and thereafter,

in a catal ygibrit@3sidWed by Ratdrafifh W8e bbmahtundeetrémdodrbgmeranmadnﬁ?
activated magnesi um chl oride support in the presence of a suitable electron

donor.  oslowintp aliewsthefuethenpatfially agtyatadeswrpart 19 Reystallizeic i ncl usi ve,
wherein a catal yst systemis used, with the catal yst system conprising a
titani um based Ziegler-Natta catal yst and, as a cocatal yst, an

or gano- al uiiil sevenecwaghina dvitinatsatuiated’hedriogarbiut selventt al yst of the catal yst
system bei ng obhtained by, in a support preparation step, activating a
magnesi um chl ori de support by treating magnesi um chloride with an ether

sel ect ed5f mdyaddingean atkyhelusnihigm togthe pastially activaied ehagnesivom chloogds sbebween 8
and 16, to t.al rid.all I i Lde: ,LNg an

al cohol sef@%ttgg%ﬁ%%ﬂléfntggr%é}ﬁc%%%ﬁ‘ﬁﬁf\% %g%g’@e%{u’ﬁ%g%? 99 %cr?ir bon

54 atons between 2 and 8, to obtain further partially activated nagnesi um
chl oride i z\ §o§u+i§n+ Eﬁgl#ov\ed by saturating the solution under reduced
pressure ahd ofing it 'stowy to allow the further partially activated
support to crystallize; severe washing with the sane ether; and severe

washing with a saturate dr ocar bon sol vent, t ain an_activat ed
magnesy um UheBs Prercianss e tofl Tonies of Aluithum sk L rfefthedfin Hgtesae,,
| oadi ng ti heynesiunethiaeide pCirdpresantsothe@talholes of dtingrcieisD veprebemtsitde
support ,i.n_ th resepce of a itabl e electron donor. 10. A process for
produci HB 5°"6FB'B’S'/TSeﬂ€)”f3?feﬁf‘8 reRLPIANLT f°%¥1mesp?€%'ﬁgg°lconpri ses reacting
propyl ene, as a first nonomer reactant, with 1-pentene, as a second nononer
reactant, i reaction zone, in the %r esence of a Zi e%I er-bla\ttla cat al yst
',V\H

or cat al ysf’p§§‘ﬁ'§rﬂ’a§rﬁ“9 ¥ith 3 FRAVFATEE\NYEFRGATboR SRlNRRE BRI PR YrRIniY[R

is detected in the washing.

21. A process according to Claim 17, wherein a support preparation step of the
15 Ziegler Natta catalyst involves activation of the magnesium chloride, this
activation including:

i) treating magnesium chloride with an ether selected from linear ethers having a
total number of carbon atoms between 8 and 16, to obtain a partially activated

magnesium chlioride; -

20 ii) adding an alcohol selected from linear alcohols having a total number of carbon
atoms between 8 and 16, to obtain further partially activated magnesium
chloride, followed by saturating the solution under reduced pressure and cooling
slowly to allow the further partially activated support to crystallize;
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reactants being in the vapour phase in the reaction zone while the reaction
is in progress, with no |iquid conponent being present in the reaction zone
while the ™m@e%4148% i s in progress, and with the Ziegl er - NatriGBos/efosd ySt

bei ng that obtained by, in a support preparation step, activating a

magnesi um chl ori de support by treating magnesi um chloride having a water
content between 0,02 and 2 nole of watgg per nole.of nmagnesium chloride,
with an ether selected fromlinear ethers having a total nunber of carbon
at ons bet illesev@ranchshihg tithahe siameaethar tak aisky i stepviit eddmagnesi um chl ori de;

adding an al kyl alumniumto the partially activated magne5|
such that the anount of the al kyl alum nium added conplies vm ﬂ I "l

equati on Avpsévere Washihgadthea SaturdiedIBitr6cdrben selvaht.nol es of a
al kyl, B represents the noles of nmagnesium chloride, C repr esents the tot’al *
nol es of ether and D represents the total noles of water; and severe

washi ng Wiadl A SlodEbeoMIY 85 BRPLHeSSE Chiltns U kb 20RRIGNive, Rhbrir 2l | Y
i ntroduced ether renmmins, to obtain an activated magnesi um chlori de

support, eﬁﬂia'b’ﬁ'bl%éf"tge?tep|fﬁ“‘?§”§z§'ﬂ%1FVBﬁ°’F@&HY?EP"S%’@B | oadi ng titani um
tetrachl oride onto the activated magnesi um chl ori de support in the presence
of a suitable electron donor. ) i ) .55 11. A
process ¥ of3-ph pRrass geaosshingla Claim 22, pehareindhe eptaist loagding poppeisessthe

conpri ses foRawind BtepsOPyl ene, as a first nononer reactant, with 1 -pentene,
as a second nononer reactant, in a reaction zone, in the presence of a
Ziegler-Natta catal yst or cat al yst system to formthe propylene/l -pentene
pol ymer, Vﬂtagdhgearfgl%{raﬂtd%ngﬁhﬂgeﬂ &",EES vapour phase in the reaction zone
while the reactron Is I n progres ho l'i quid conponent being present
in the reactlon zone while the reactlon is in progress, and W|th t he

Zi egl er - Ny i fa L: i t ion
Step, acti e takilm bSO oL RnRY: ol Tl WRREY oBRBERY [
| i near ethers having a total nunber of carbon atons between 8 and 16, to
obtain a paytj vat ed magnesi um chl ori de; addi ng an al cohol selected
fromli neaﬁfé{d& hoﬁ" gsft%w ng a total nunber of carbon atons between 2 and 8,
to obtain a further partially activated magnesi um chl ori de in sqlution,

foll owegd, by,saturating the solution,under reduced Hr e and .coo |ng it
S oty 18 LB RredReeApbrind B el Bey Vit hhE G B Ir adtod oBpases the o

sever e wastollogvivg steps: sat ur at ed hydrocarbon sol vent; addl ng an al kyl
alumniumto the partially activated magnesi um chl ori de such that the
anount of the al kyl alum nium added conplies with the equation A > B + C +
D + E wherip a8dingotiahiith tetrdvhidridedbnd stirring under reflux followed by cooling;

ii} adding an electron donor under stirring; and
iii) Adding titanium tetrachloride and stirring under reflux followed by cooling

15 25. A process according to Claim 23 or Claim 24, wherein the electron donor

comprises one or more esters.

26. A process according to Claim 23 or Claim 24, wherein the electron donor

comprises one or more alcohols.
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nmol es of al um ni um al kyl , t Ies of magnesium chloride, C
represents the total noles oflm[mim nu"ll‘r”m esents the total noles of

wat er, andWo 3#&sent s t ot al noles‘tof "al tohbl; and severRCvGBISoIY W t'h “a
saturated hydrocarbon solvent until no al kyl aI umniumis detected in the
washi ng, to obtain an activated nmagnesi um chl ori de support, and thereafter,
in a catal yst | oading step, loading titgmiumtetrachloride on to the
activated nmagnesi um chl oride support in the presence of a suitable el ectron
donor . 127. Mpmmeascmding)mmhihh@a:rrﬁlawIZéneWhep&mtthaeelquqmuonorv\hi ch
process co I a nononer reactant, with

1- pent ene, @gé'lng‘éséé@%ﬁ{u%e %?’%eoic £V ?Ic?holg alngao % OnMPLHESIEM S ¢ he
presence of a Ziegler-Natta catal yst or catalyst system to formthe

propyl ene/ 1 .- pent ene_po with the.r ant t.he vapour phase
in the reaéte' %}19?&&85%?¥VQ'Q%E° ?'é‘é\é’f‘f’c?rﬁtﬁgc%ms to 19 inclusive, wherein a

56 progres steruntdgulmmi seledtdd from ﬂﬁ‘@giodﬁ»e Uﬂ&opﬁrﬁﬁ?lrdurieﬂwdﬂesuraﬂécHipﬁanﬂo ne
vvhllethg 5%ﬁtlo ISInﬁlr ress a\n Zi egldr-Natta catalgl

bei ng t hat 2 (e ﬁ"%;’/“e‘f" t ﬁ‘fﬁ’wﬂrﬁ' aﬁ?gﬁ%‘ﬂw‘éﬂP‘Q?’é\bS"a@@t‘Fh}aﬁW%

magnesi um ghamy hAé pheRACietHiXy SiRhEeDs rmea%wm&éé@wsde with an ether

sel ected fromlinear ethers having a total number of carbon atoms between 8

and 16, to obtain a partially activated magnesi um chl ori de; addi ng an

al cohol selxgct el drog8ed a6R8ing! t6UMY chnd GV ERIMS 16Qbas MeiliNe, Whéraindpe at ons.
between 2 and 8, to obtain further partially activated nmagnesi um chl oride

in sol uti ofOSPEYSSiRzelented fom theigrgun prensisfing ¢ fontrighybalumitiyoe @ tislkerylr e and
cooling it aflrRifiumt Oa abhﬁVﬂllPh%lidﬂyiﬁ@a BAGA | ﬁiulrﬁfn@ﬁ"i Iyl eﬁk?]u%ﬁﬁ'ﬁmﬁrﬂ

crystallize; severe washing wt he sane ‘et and severe washing with a
sat ur at 49 K§eAWRIEPXISA, oInastally héloabnateld alkyhalirinivrd, mag ety mwr@mtwm de

support, agds&fRARR, raﬁralk\)l Biuthif hﬂﬂlﬁfe E%Wlé?ﬁl@d?%%erﬁ?&géﬂ éilntn

tetrachloride on to the activated nmagnésium c suppor

presence oflky! §U4m-amr@dé1s@lcldeonnd@nmikyl aldginivmmxybalide.accor d| ng to any one
of Cainms 10 to 12 inclusive, wherein the catal yst systemis used, and
wherein the catal yst system conprises, a titanium based Ziegler-Natta

cat al yst af@.anAoprgsess abmrdmﬂocmmoumbfﬂanmscb@mﬂal ipslusive, wherein the

Ziegler-Natta catalyst or catalyst system is a prepolymerized Ziegler-Natta catalyst
15 or catalyst system.

31. Aprocess according to Claim 30, wherein the prepolymerized Ziegler-Natta
catalyst or catalyst system is propylene-based.

32. Aprocess according to Claim 31, wherein the prepolymerized Ziegler-Natta

catalyst or catalyst system is that obtained by prepolymerizing the Ziegler-Natta
20 catalyst in solid particuiate form in a slurry phase, with the catalyst being slurried

in highly purified isohexane, with the concentration of the catalyst in the slurry

being 2000-4000mg of catalyst per 100g of solvent, and with the

prepolymerization optionally being effected in the presence of triethyl aluminium

as a cocatalyst, in which case the ratio of the Ziegler-Natta catalyst to the triethyl
25 aluminium is 1000mg catalyst per 3 to S5mmol triethyl aluminium.:
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14. A process according toﬂmﬁ'ﬂmj of Claims 7 to 9, or 13, inclusive,

wherein the catal yst | oadin ”i , (m" | 1 ow ng st eps: 1)
addi ng t he woegowsm donor i) addPCIGRISBINS t.ani um

tetrachloride and stirring under reflix ¥olloved by cool i ng;
and 1ii) adding an ester. 15. A process according to any one of
Claims 7 to 9, or 13, inclusive, whereiggthe catal yst |oading conprises the
foll ow ng steps: i) adding titaniumtetrachloride and stirring

under r ef I B3.f 0lA prexkskyaccording to Claim @/ wherein the Ziegler-Natta catalyst or

addi ng ti 1 SRS Syt ¥ Brfeivinetived PR o tiGle B bl 1Y sinsarany

cooling. alfnasé ppopartisn betweeni99y7i0)3 @ndi88:18. or C ai m 15, wherein the
el ectron donor conprises one or nore esters. 17. A process according to
Claim14 or Caim1l5, wherein the electron donor conprises one or nore

al cohol s. 34.8. Mpwme%&cm € Bﬂy'fo@ae%’fx':lﬁiﬁ% ?fto A Qindlusive) v%er@fn tia% to
17, V\heregarzl?é} cata is selected fromthe group consisting of

trialkyl tagag Y*‘&I%&ﬁiﬂ'ysélsti?ﬁem ismpolymedilptgd Zieglgr- HQEﬁ&?W%I kyl
al um ni um gincathl¥t spdte, ni um sesqui hal i de, and an al kyl al um ni um hal i de.
19. A process according to any one of Clains 1 to 18 inclusive, wherein

t he

35. A process according to Claim 34, wherein the Ziegler-Natta catalyst or
catalyst system is that obtained by adding a propylene/1-pentene polymer having
a 1-pentene content between 0,1% and 10% by weight and being in powder
10 form, to a suspension of the Ziegler-Natta catalyst, in pdwder form, in an inert
liquid hydrocarbon, the resultant slurry mixed, and the solvent thereafter
evaporated to obtain the polymer diluted catalyst in powder form, with triethyl
aluminium optionally being used as a cocatalyst, in which case the proportion of
the cocatalyst is such that the atomic ratio of aluminium to titanium in the catalyst
15 system is between 1:1 and 5000:1.

36. A process for producing a propylene/1-pentene polymer which process
comprises reacting propylene as a first monomer reactant, with 1-pentene, as a
second monomer reactant, in a reaction zone, in the presence of a prepolymerized
or polymer diluted Ziegler-Natta catalyst or catalyst system, to form the
20 propylene/1-pentene polymer, with the reactants being in the vapour phase in the
reaction zone while the reaction is in progress, and with no liquid component

being present in the reaction zone while the reaction is in progress.

37. Aprocess according to any one of Claims 1 to 36 inclusive, wherein all the
1-pentene is introduced into the reaction zone at the start of the reaction, with the

25 ratio of propylene to 1-pentene being varied continuously over the duration of the
reaction. '
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Ziegler-Natta catal yst or tal yst systemis a propyl ene-based

prepol yneri zed Zi egl er - Nat gﬁ U"Lmu tal yst system obtai ned by

pr epol yner wn v@14sse Zi egl e ” gﬂ in solid partrardBas/elsbor min a
slurry phase, with the catalyst beirfg slukried in purified i sohexane, wth
t he concentration of the catalyst in the slurry being 2000-4000ng of

catal yst per 1 00g of solvent, and wi thgd he prepol ynerization optionally
being effected in the presence of triethyl alumniumas a cocatalyst, in
whi ch case3Bhe Aapioeess atcberdi’mgagbemlahht3'a vetedrainy tHe boori\,rnmé is &tth‘;duced
alum niumis 1000 oati“%{ per 3 to 5 m ni um

process acEBPUPYRH °ME‘P%PYF‘E Edﬂ%t!ﬁnecrr% f??f"(?&taélaﬁ"t"sfﬁ"t

catal yst sppdsaiird, with the wriaidrzmhw ratlo ®f r.w;swéree & 1-F2féhﬁé’né38ﬁn§ﬁdaliked
-pentene in a nass pro I_‘%aron bet en 99, , 3 and 8

58 21. A pP¥3PesCUHERP crepsgnip e’aG‘P ?fl érpr?é‘tq‘etﬂ’ EB°W\%‘T‘U§P9§° theerein

the Ziegke thasth ti6A bR MY Sénteihe 8aARY W reaktibl Bhd byahB diffémht fadciivRids of
Ziegler-Natta catal yst or catal yst system obtai ned by adding a

or opyl ene/ Ef%ﬂ?@ré“perF"hWF’ﬂbﬂ'@ 93¢, EFAAIR8 CARILANtS: bet ween 0, 1 % and
10% by wei ght and being in powder form to a suspension of the
Ziegler-Natta catalyst, in powder form in an inert |iquid hydrocarbon, the
resul tant $Burrf pfoceas asearding tedtloim37 hwhergin the eremdeng étl inttediisedi n t he

pol ymer di L:Hhﬁﬁu&@élgwﬁtthé rhaemeﬁmzaniem thelduPatidr GHRY¥ 'reé’étlbfﬁ&‘ dtiaiBrafdriconal 1y’

bei ng used as a coc case the proportion the cocat al yst
i s such t hilow rateavvitii tbervarlatjooin mejraitumqurpovlm mﬂmntnnq heingdealizpdt

system i) BSHRCir RGN tnoPlaio &) REAESS, [OBAARNF LY i

properne/ pent ene yner process co ISes r I 'ng propylene as a
first nonomnsmreaUpamf1-wrtthne_dumgrtmﬁgacasnandetucrtd ditfferemt reactiygiesaf, in a

reaction z?)?gp gﬁ%%yst“péﬁgﬁgﬁn% ? Fﬁ&# Eggdr? n90| ymer dil uted

Zi egl er-Na ormthe propyl ene/ 1l -pentene
polymer, with the reactants being In the vapour phase in the reaction zone

while the reacti,on is in 2{@ onent bei
bresent o Ahe. AoRcBsh oBAEM R am Rbe Brcleifl | o e imERER R dhere
1-pentene is introduced intermittently into the reaction zone, while contlnuously
15 modifying the ratio of propylene to 1-pentene in the reactlon zone over the

duration of the reaction.

41. A process according to Claim 40, wherein the same amounts of the
1-pentene are introduced intermittently into the reaction zone, with the propylene
being introduced continuously into the reaction zone during the reaction, at a
20 constant pressure, and with the variation in the ratio of propylene to 1-pentene
being realized by the intermittent decrease in the ratio of 1-pentene/propylene due
to the consumption of 1-pentene during the reaction between the 1-pentene
additions and the different reactivities of propylene and 1-pentene under the same

reaction conditions.

25 42. A process according to Claim 40, wherein differing amounts of the
1-pentene are introduced intermittently into the reaction zone, with the propylene
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23. A process according to any one of Clains 1 to 22 inclusive, wherein

all the 1 -pentene is introd ' tion zone at the start of the
reaction, WhObmoiusse propyl engﬂi‘mljﬂﬂ mhﬂﬁlz&ﬁilgnt i nuous! y d#dti¢BokMdes €act i-on
zone over the duration of the' M onstant pressure and/or at a
constant flow rate. 24. A process according to any one of Clains 1 to 22
inclusive, wherein the 1 -pentene is inggoduced intermttently into the
reaction zone, while the propylene is introduced continuously Into the

reaction zblamg)imrodubed diwntihuousipfintohther faetibArzone durigtHefdlachibeSatiEe
and/or at a co é'iant fl ow

59 25, °BP8 PreRsurg aPﬂd‘"ﬁb%y%ﬂ@w thefatio of prgpyieng e LipeRtene
wher ei n bobRirigvealiied iy heentanditient B86/e858iInAhS ratid 69%@%&%}%@9&%& into

the reaction zone at a constant pressure and/or at a constant flow rate.

26. A prodedBeqansympyar; ¢igl -Reptensyincihe reagtion zaae hetyigen therd- Eﬁntpﬂecess

conpri seg raﬁﬂﬁ:tdn@@mdftﬁfs dRcFee by d?ﬁ&ié?ﬂ acOSrAMY Bfe affoufit dréﬁﬁnﬂ”éﬂﬂﬁ
react ant with ent ene as a second nononer react ant I N vapour ase in

a reacti on"'f‘b‘?fé“qet‘? Fh‘éa'ﬁPbyéh%é'f@Fef&'E@%T@(@?SN&I"PEY*GEG anqétpeoitemrmayst

system toth@sBieRablicH¥bRdBbds.- PENt ene pol ymer, with all the 1 -pentene
being introduced into the reaction zone at the beginning of the reaction

period, with the ratio of propylene to 1-pentene in the reaction zone being

var i ed ConlgguOUShitoR¥Elcddiink 3Bl UheSY ¢ains Wieb Bt lse, LiFAAHot Del N0 -

in the vapour phase In t CtIO zone reactioh 1's I n progress,
and wi t h ndhe peRRvdensoashb haentens arg intredused ¢antinueuslydota the reastdnannes t he
reaction is in progress. 27. A process for produ0| ng a

propyl ene/ 1- pent ene pol ynmer which process conprises reacting, for a

react i ol Opddi.odA prosp§s eeeordingatof Clairh 4®wdveesin ithacoatibyows introbuption efie, as

a second action zone in
resence of o 3ng FFARVIREE eolitnk PRUeI TRt 1k FodBR 4 B R PRI ng « he
1 -pentenepressswed ttently into the reaction zone and continuously nodifying
t he

45. Aprocess according to Claim 43 wherein the continuous introduction of thé

propylene and the 1-pentene into the reaction zone is at a constant flow:rate.

16 46. Aprocessaccording to Claim 43 wherein the continuous introduction of the

propylene and the 1-pentene is at a constant pressure and at a constant flow rate.

47. A process for producing a propylene/1-pentene polymer, which process
comprises reacting, for a reaction period, propylene, as a first monomer reactant,
with 1-pentene, as a-second monomer reactant, in vapour phase in a reaction
20 zone in the presence of a Ziegler-Natta catalyst or catalyst system, to form the
propylene/1-pentene polymer, with all the 1-pentene being introduced into the
reaction zone at the beginning of the reaction period, with the ratio of propylene
to 1-pentene in the reaction zone being varied continuously over the reaction

period, with all the reactants being in the vapour phase in the reaction zone while
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ratio of propylene to 1 -pentene in the reactlon zone over the reaction
period, to formthe propyl enmﬂwmﬂuﬂﬁﬁm)&l! with all the reactants
bei ng in theovamaess phase in e Whl | e the peBChIsRIbehS. I N -
progress, and with no liquid corrponent bei ng present in the reaction zone
while the reaction is in progress. 28. A process for preparing a

propyl ene/ 1 -pentene pol yner which procgss conprises reacting, for a
reaction period, propylene, as a first nonomer reactant, with 1 -pentene,

as a secondh@Resrtin isCiaChragtessi, AndARRN NoPARE doﬂa;ﬁ:ﬁeaa%ir@"lp?e@eﬁ: inntrehe
presence of a Zi e%;er-l}l@%éﬁ%cat al yst .or catal yst system by continuously

i nt r oduci ngeRHIP 5%P°f'°"p‘érﬂ'ﬁ@ﬁ‘é9"leﬁ§o the reaction zone over

60 the reaction period, to formthe propyl ene/1-pentene polyner, with all
the reactants being in.the vapour phase In the reaction zone while the
reaction | 48.n py BEpcess, foppaodicing ﬁopnqpo{lﬁn@/baﬁpmemoimengv*pmsmmzessn t he

reaction Z%%Mek‘?eééiﬁrd Q&CQ i'éHEtl'oﬁ depiowher g%e?'se as £ frst'h st i @t[%ﬁf)r di ng

to any one of dains i ncl usi ve inafirs ‘east
sone of Bhavigh de'Liﬁ@erl gs Iﬂo&ﬁﬂsoﬂmwmed réactante in yapounphasenia avneactmint er

in a secongoikGpthd CP}@ eot?frhtfi@ ter- Wat{a%téys%@aiﬂgstaéyltérneb\bﬂlt Qﬁgm f the

propyl ene, ‘i's ad fe reac lon zon €ss accor
Cl ai m 29, wheretenteme m\wumteoﬂv mmhﬁropgilmznn@rfdmmhondpqul‘Mngzm in

the reacti QQtlﬁ%@‘irbﬂlalﬁ'@t{]H rpcéntéll'\ i thy rte?ﬁtt@? zér?é; ?Ogr tiltgergagt?gl:p éél’?&PQO

reacting the nce ene Wi aci
bal ance of fotre the pmyﬂme&mentm prdgineni wighal! thhaan&mtadbemgap t'aeldadn)ur

O o a8 AV il o ARHLSAE S BB Wi B ot
the rati o «ompaEptdetng pretepeint theaeactidrhzonecwbile ahe zeantion is 31 progrpsncess
according to C aim29, wherein an anount of the propylene is
49. A process for preparing a propylene/1-pentene polymer which process
comprises reacting, for a reaction period, propylene, as a first monomer reactant,
with 1-pentene, as a second monomer reactant, in vapour phase in a reaction
15 zonein the presence of a Ziegler-Natta catalyst or catalyst system by continuously
introducing both propylene and 1-pentene into the reaction zone over the reaction
period, to form the propylene/1-pentene polymer, with all the reactants being in
the vapour phase in the reaction zone while the reaction is in progress, and with
no liquid component being present in the reaction zone while the reaction is in
20 progress.

50. A process according to any one of Claims 1 to 36 inclusive wherein, in a
first step, atleast some of the propyiene is homopolymerized in the reaction zone
whereafter, in a second step, the 1-pentene, or the 1-pentene and the balance of
the propylene, is added to the reaction zone.

25 B51. A process according to Claim 50 wherein an amount of the propylene is

first homopolymerized in the reaction zone in the first step, with thé second step
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first honopol ynerized in the reaction zone in the first step, with the

second step conprising reac of the propylene with 1

- pent ene bwa gor4ssluci ng di fml‘muuﬁmﬂuntﬁﬂll t he bal ance pet/cbsni1d¢s- pent ene
Intermittently during the sedonfl step'ard By continuously Introducing the
propyl ene into the reaction zone under constant flow or constant pressure,
thereby continuously varying the ratigpf propylene to 1 -pentene in the

reaction zone. 32. A process according to Claim 29, wherein an anount of
the pr opybenmnsmgfneaetmdldﬁmbﬂhua@bf aedpiopyldhe WiRRGLpEHteROBY ihffoldtdnd i I St

step, wt e, secon ri sing reacting the bal ance of the propyl ene
Wi tﬁ 1-p gﬁéan& Pﬂtg P'ﬂ ne at tﬁe beg(a;nmngg of the second step and E by

61 both bbm:h@dﬁwmtﬁéddd’ﬁg B PYoRisneitilo Lthe rlaacfmtzsns urfiat 'cBHQééﬁ':y Into

t he reaction zone at constant pressure and/or constant flow.

process fBFeS3HED éP?’r?Byé"’BF'B‘ﬁ?/‘I"éY\ ¥pryingthedatio nd IPWGWITQ: h—nﬁntﬁr@ss the
conpri sBsredciion donest step, honmopol ynerizing propylene in a reaction zone,
and thereafter, in a second step, adding 1 -pentene, or propylene and 1
-pentene, to the reaction zone, with both steps being effected in vapour

phase in she PAGSBBESs Sécatdifgd é‘l%.rh\'%fd @«hﬁﬂé.ﬁ' ?‘n%rnguntcé'itf” ;?Jopghéﬁk%‘ to

formtheg pyl ene/ 1 -pentene pol e reac elng in the
vapour ph %hqu&lvmeaaq laﬁhmmctmmoewetnnéher fizst stam With the gecopdeten  and

W th no | bamipdisngeasemy tl'@bélgn@é Sﬁﬁ@ plo gygelﬂg ﬁﬂ@gtﬁ:é}ﬂe59 BG iNPhd i ,]'“_516
reaction i s in progress. roces
propyl enefhe [?@Pﬁr@ﬁe"béh?nhpeﬂmﬁcﬁ M®Mmmlmsem istap pndply ene, as
a fi rSﬁo”EBRﬁﬁEonﬁ%%%c it SR fEnE RS s gpant, in
a reaction zone, 1 nth ) ggen%epgré% h%fgf\é'??gﬁ%%ﬁﬁr@g?&gﬁ@ Aal yst
system tb“effebYrPPﬂ@nlﬁﬂ'-a!wvewmglthep@mm‘f@rpnw;nelto twpdnitendiin thearetatidrs bei ng
in the vapgsg phase in the reaction zone while the reaction is in progress,
with no I'iquid conponent-being present in the reaction zone while the
reaction is in progress, and with the 1 -pentene being that obtained froma
Fischer- g3 A process according to Claim 50 wherein an amount of the propylene is
first homopolymerized in the reaction zone in the first step, with the second step
15 comprising reacting the balance of the propylene with i-pentene by introducing
the same amounts of the balance of the 1-pentene intermittently during the
second step and by continuously introducing the propylene into the reaction zone
under constant flow or constant pressure, thereby continuously varying the ratio
of propylene to 1-pentene in the reaction zone.
20
54. A process according to Claim 50 wherein an amount of the propylené is
first homopolymerized in the reaction zone in the first step, with the second step
comprising reacting the balance of the propylene with 1-pentene by introducing
differing amounts of the balance of the 1-pentene intermittently during the second
25 step and by continuously introducing the propylene into the reaction zone under
constant flow or constant pressure, thereby continuously varying the ratio of

propylene to 1-pentene in the reaction zone.
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Tropsch synt hesis reaction. A novel process for prepari ng a
pr opy enel L pent ene pol yrer, \mmﬂmﬂm‘\\lﬂ [ doscr bed and exerpl] ied.

63

55. A process according to Claim 50, wherein an amount of the propylene is

first homopolymerized in the reaction zone in the first step, with the second step

comprising reacting the balance of the propylene with 1-pentene by introducing

both the balance of the propylene and the 1-pentene continuously into the
5 reaction zone at constant pressure and/or constant fiow.

56. A process for preparing a propylene/1-pentene polymer which process
comprises, in a first step, homopolymerizing propylene in a reaction zone, and
thereafter, in a second step, adding 1-pentene, or propylene and 1-pentene, to the
reaction zone, with both steps being effected in vapour phase in the presence of
10 a Ziegler-Natta catalyst or catalyst system, to form the propylene/1-pentene
polymer, with ali the reactants being in the vapour phase in the reaction zone
while the reaction is in progress, and with no liquid component being present in

the reaction zone while the reaction is in progress.
§7. A novel process for preparing a propylene/1-pentene polymer.

16 58. A propylene/1-pentene polymer when produced by the process of any one
of Claims 1 to 57 inclusive.

This Sheet Has Been Replaced

Il

|

[




