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The described invention pmvidesalow foulmg, high pﬂcle dcnsity polymerlnﬂonprooenandanoleﬁn polymenzauon cocatalyst
activator composition comprising a cross-linked polymer bead having a surface area of from about 1 to 20 m%g to which are bound a
plurality of non-coordinating anions, where the polymeric support comprises ligands covalently bound to the central metal or metalloid
ammsofsaidamms,mdmeﬁxﬁvemmberofudwicspeaumacmabahncedchmge. mxnvenuonalsoprovxduanoleﬁn
polymerization catalyst compositions comprising the reaction product of a) the foregoing cocatalyst activator, and b) an organometallic
transition metal compound having ancillary ligands, at least one labile ligand capable of abstraction by protonation and at least one labile
ligand into which an olefinic monomer can insert for polymerization. Inapmfetmdunbodunent,ﬂwpolymem suppo:tl’msamﬁcem
of £ 10 m?%/g and is particularly suitable for use with high activity organcmetallic, transition metal catalyst compounds.




The invention relates to a magnetic head having a head face and a layer
structure, conprising wite elenents, first connection faces for the wite
el enents and first connection el ements connecting the wite el enents
to the first connection faces, as well as 5 read el enments, second
connection faces for the read el enents and second connection el enents
connect i ng t heyé6a&hsfl eMents to the second connection faces. perusesneiss

o =1-

Polymeric Supported Catalysts for Olefin Polymerization

Technical Field

" This invention relates to olefin polymerization with organometallic transition

metal catalysts on polymeric supports wherein the transition metal catalysts are activated
10. for polymerization by an_ _ioni;ing_teacﬁonéan_d stabilized in cationic form with a
. : . T_. - ) . .

noncoordinating anion. b
_ Backgroui’ldArt
15 " ‘The use of ionic catalysts for olefin polymerization where organo'metalli'c

transition metal cations are stabilized in an active polymerization state by compatible,

_non—coor_dinaﬁng ani_dns. is a well-recognized ;’wld in the chemical arts. Typically such
organometallic transition metal cations are ﬁe chemical derivatives of organometallic -

transition metal compounds having both ancxllary ligands which help stabilize the

20 - compound in an actiye electropdsitive' state and lébile ligands at least one of which can

- be abstracted to render the compound cationic and at least one of which is suitable for

olefin insertion. Since inert supports are used industrially for insertion polymerization

' processes in both of gas phase polymerization and slurry polymerization, technology for

supporting these ionic catalysts is also known.

U.S. patent 5,427,9-91'." describes the chemical bonding of discréte non-
coordinating anionic activators, such as described in the earlier U.S. Patent 5,198,401, to
supports so as to prepare poljani_onic activators that when used with the metallocene
compounds avoid problems of catalyst desorption experienced when ionic catalysts

30 physically adsorbed on inert supports are utilized in solution or slurry polymerization.

The supports are core components of inert monomeric, oligomeric, polymeric or metal



Such a magnetic head i's known from JP-A 4-305808 (herewith

i ncorporated by reference). The known nul ti channel thin-film magnetic head

has a head face 10 and a digital playback head portion with

magnet or esi SW 4(3?555 j@nsduci ng el enents and a digital r egarusbagiisead

portion with

uctive transducing el enepnts. The magnetoresistive el enents

are connect ed by means of connection tr&dtks to first connection faces .
present in a first plane and filling at |least substantially the entire .
wi dth of t heoxidegmupports wigchchavebéengraparediso dsitetingagporate Cheemeﬂ'a'@!in‘hld@c@@nnect ed

b f t k
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faces, are s read across

east substantjally .the enti rneB]mdth of

t he magnet i cfora®glymeric core component is that of a treating with the lithiating agent
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- polymeric core component. :

optionally lithiating a polymerizable monomer followed by polymerization of monomers
into a polymeric segment, to produce a polymer or cross-linked polymer having pendant
hydrocarbyl lithium groups. These are subsequently treated with the bulky Lewis acid

- trisperfluorophenylboron (B(pfp)s) and subjected to an xon exchange reaction with.

dimethylanilinium hydrochloride ([DMAH] [Cl]') so as to prepare a polymer surface
having covalently. linked activator groups of [DMAH]‘[(pfp);BP] _ where P is the

In addition to the attachment of amomc complexes to support substrates, patent
literature describes the attachment of msfﬁop metal ligand groups to polymeric
supports, the ligand grou_ps then being reacted with transition metal compounds so as to
form organometallic compounds bound through cYclopentadienyi ligands to polymeric
supports. Such compounds can then be rendered suitable as olefin polymerization
catalysts by the use of activating cocatalyst compounds, e.g,,'such as alkylalumoxanes

" and phenylborates. See U.S. patents 4,463,135, 5,610,115 and WO 96/35726. WO

96/35726 in particular notes the use of an acrylate-containing copolymer support having
a surface area of less than about 15 m?/g, with examples illustrating 2.1 m?/g surface

‘area. These catalysts are taught to be of benefit over metal oxide supports in requmng '

fewer preparation steps since polar moieties such as adsorbed water and hydroxyl groups
are not typically present on the polymeric supporis. However, this technology presents
problems in that the preparation of the support bound ligands limits ligand selection
available for 'subsequent bonding to the transition metal and gives rise to low reaction

~ product yieids and undesirable byproducts, some of which may either interfere or

compete with subsequent reactions.

Also the functionalization of polymer resin beads for use with or preparation of
heterogeneous catalytic species is known. See, e.g., Fréchec, J. M: J., Farrall, M.J.,



The known magnetic head has the drawback that the connection faces

whi ch are present occur in two |levels, which'inpedes securing.of connection
wiring to-the 20 first and second connection faces so that conpl ex
securing methods nmust be used. Generally, a connection foil is used as
connection wiring. Such a connection foil has electric conductors

tracks which @wisedgt e 1 oops with the transducing el enents.. Jug%‘sﬁgovm
magnetic head, . - two such foils are re U|red due to the use

configuration of connection faces. Mreover, said - arrangenent of the
connection faces in the known magnetic head | eads to |l oops in the 25
connecti on f oFtactienslizations of ﬁ:rdbsahrg@d dolgstsenenby Chemhicah Medification”p IG}&@eﬂzyrray

extarnal magnbtiidopetes oo ROTRYS 8% JbRhid nils WDI0 Sal Bundtge
| oops, a di stShaﬁamg& JHEY) R Ci, Bators DI WR Snbires 36 Syt Sﬂze%%dtd’b@alj‘.\ﬁé i, 89,
81, and U.S. patent 4,246,134, this patent d&scri_bing polymeric carriers of macroporous
5 copolymers of vinyl and divinyl monomers with specific surface areas of 30 to 700 m¥/g. |
and the use of such for vinyl monomer polymerization.
The use of supported or hetem_genéouszi;catalyst.s. in gas-ﬁhaSe' polymerization is - o
. impdrtarit as a means of increasing process efﬁcienci&s by aSsuting that the forming
10  polymeric- particles achieve shape and density. that nnprovw reactor operablhty and ease '
of handling. Ineffective catalyst supports permxt the production of polymeric ﬁnm and
resulting fouling of reactor walls or piping. Thls appears to be due toa number of
possible reasons, including premature support pa:ucle fragmentation due to excessively
rapid polymerization of monomer or catalyst desorption both of which can lead to
15 decrease in the control of polymerization. Polymer particle size and density can be
degraded and efficiencies lost. Additionally, ionic catalysts based on disérete non-
| coordinating anions prov1de significant mdustnal advantages in reducing the amounts of
cocatalyst needed and in often prcmdmg safer and cheaper synthesis of those cocatalyst
activator compounds. These catalysts however can be highly sensitive to polar’
20 impurities and accordingly methods of catalyst synthesis that can_ reduce the production = -
of potential interfering byproducts are desirabl-e.-f ' |

Summary of the Invention

25 The invention providesl a _low fouling, high particle density polymerization
process using a supported olefin polymerization cocatalyst ;activatdr composition
comprising a cross-linked polymer bead having a surface area of from about 1 to 20
m?/g to which are bound a plurality of non-coordinating anions, where the polymeric
support comprises ligands covalently bound to the central metal or metalloid atoms of

30 = said anions, and an effective number of cationic species to achieve a balanced charge.

The invention includes activated olefin polymerization catalysts derived as the reaction



el enents are being driven. The 'magnet'i c head has the further drawback that,

viewed in a direction perpendicular to the head face, it is relatively
| ar ge because the connection faces are _ WO 96/ 16400
2 WO 99750311 PCT/ 1 B95/ 00911 present in tvyp.widlh zones.

4

product of said cocatalyst activator composition and an organometallic transition metal
compouhd having ancillary ligands, at least pne labile ligand capable of abstraction by
proto'naﬁon by said cocatalyst activator composition and at least one labile ligand into
which an olefinic monomer can insert for polymerization. In a preferred embodiment,

5 the polymeric support has a surface area of <10 m®g and is particularly suitable for use
with high activity organometallic, transition metal catalyst pompounds.

: béscripﬁon of th? Invention
10 The olefin polymerization cocatalyst activator composition according to the’

- invention is a stable polymenc supported actnvator that can be washed stored, shlpped or

otherw:se handled prior to introduction of the organometallic _transmon metal
compounds without deletetious effects on its abxhty to activate by protonation those
compounds and facilitate their placement thmughout ‘the polymenc resin supports
15 consisting of cross-linked polymer beads. It comprises a protonated salt functionality
" having a weakly coordinating anionic complex covalently bonded to the polymeric
support, the salt functionality comprising a suitable cation, said polymeric support being

- substantially nonporous as reflected in its low surface area.

&
hd

20 The invention polymeric, activator support can be represented by the formula A_ :
~ Polymer-D-[NCA]- [Z]* A

25 where “Polymer” is a cross-linked polymeric backbone, D is an optional group linking
the Polymer to NCA, n is 0 or 1, NCA refers to a compatible “noncoordinating anion”
derived from a Lewis acid nioiety‘ (as further defined Below), and Z is a suitable 6ation
that electronically charge balances NCA. The linking group is a substantially
hydrocarbyl diradical (-D-) containing 1 to 30 carbon atoms, more preferably 1 to 20

30 carbon atoms. Also for the purposes of this application the term “substantially
hydrocarbyl” includes radicals where up to 3 carbon atoms of -D- may be replaced by



It is an object of the invention to provide a conpact magnetic head having
wite elenments and read el enents, which head has such connection faces that
sinple securing 5 nethods can be used for connecting a connection
conductor, particularly a connection foil, to t he connection faces and
di st ur bi ng electronagnetic I nduction is inhibited during use of the
magneti ¢ hea 0 99/ According to the inv ' ol
magnetic head 1$"C Yracterized in that the first connection tacés for
the wite el enents and the second connecfion faces for the read 10 el enents
are coplanar, while, viewed spatially, the first connection faces and the

second heteratoms selected from the group consxstmg of N, O, S, P and Se, and one or more of -
the hydrogen rad1cals may be replaced by a “halide radical. Additionally one or more of
the carbon atoms may be replaced by the other Group 14 atoms Si, Ge and Sn.

5 : Examples of suitable linking groups -D- are depicted in the chemical
representations below, Ph repmmm phenyl. '

”Hé Hz . Hy PT" L
/C\N/c\ E /C\c' /O\s I/O\
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connection faces are arranged in groups in which at |least a row of first

connection faces and at least a row of 'second connection faces can be
di st i ngui shed. The magnetic head according to the
i nventi on maywdeygeinected to sui tabl e el ectroni c circCuyciitigeo/06135

particularly conbined or non-conbined read and wite anplifier 15 ICs, by
means of a single connection foil provided with a sufficient nunber of

el ectric conductors. In principle, the conductors which are present in
the connection f ofte potymeerit support typically qimnrts'mﬁsmtwéy hydsbeachontpplymeric

Coved ina e arbEaBRAR Shekielf by bl LBOUFS o Bucld BRBSsive mopdfleh,
are j uxacepssse the dckice Al dtaites, mmm@arledonﬂmanhhegﬁm thiednask of the

securing the connectjon foil. 20 Since the size of oop, determ pes the
extent of e|m?%§agﬁae.°étherfammfﬁdgm Pﬁmwnﬁew& eric chains making
-5 up the support. Thetexm low surface area means a porosity of <20 m g, preferably <

10 mzlg, as measured a single point nitrogen BE.T. (Brunauer, S., Emmmet, PH,,
Teller, E., JACS 1938, 60, 309) and is, for example,' based upon the use of polystyrene
. based beads or gels These beads or gels. are hghtly cross-linked and functionalized with - |
_ noncoordmatmg anions. Important features of these catalyst support compounds 1s
10 insolubility in the solvents used in prepanng the supported catalysts or in its use in
polymerizing monomers, the partlcle size as related to effectiveness for use in fluidized
| ~ bed reactors, and overall resistance to fractm’e under temperature pressure and loadmg
requirements. However the support is d&ugned to be permeable to polymerizable
monomers under gas phase or slurry polymenzatton Thus the support must be insoluble -
15 under normal polymerization operating conditions. Preferably the beads are in the form
of spheres of uniform dimension and having a normal size range between 400 and 100
US Mesh sizing ( 30 to 100 micrometers). | '

~ Suitable supports can be derived in the form of crosslinked polymers and are the

20 | most preferable for this invention. Suitable, optionally functionalized, essentially

hydromrb_on. polymeric supports or carnerscan be obtained commercially, e.g.,
polystyrene beads or gels, .or prepared syotheﬁcally in accordance with general .

knowledge in the art, see for exatople the Background art above. P'oljmers containing

substantial oxygen content, particularly the acrylate copolymers such as disclosed in WO

25 96/35726, are unsuitable as polymeric supports given the oxophilic nature of the

organometallic transition metal catalyst components described herein. Synthesis can be

by oopolymeﬁzatio:i of vinyl monomers and subsequent chemical reaction derivation

that places the appropriate functional groups on the hydrocarbon polymeric chains

making up the supports. Specific exemplification is provided by polystyrene-

30  divinylbenzene copolymer gels or beads. The relative strength, resistance to fracture, is

provided by the weight % content of divinylbenzene (DVB) comonomer, commercially



I nduction i.s a m nimum hindrance in the use of the magnetic head accordi ng

to the invent
t he i nvention
and t he read

magneti ¢ head
apparatuses o
embodi nent of
characteri zed
second connec
t he connecti o
foil can be s
aut omat ed bon
i nvention, al

5

10

I on. : ~In"the nmagnetic head accordi

ng to

, the wite élenents are preferably of an inductive type
%@Esﬁl are preferably of a magnetoresistive pepais¥ddfsaasinNe

nmay
r data storage apparatuses. =7~ . An

the magnetic head according to the invention is
avdilablegrodub® comiain fomf2 1020 w0 BVBI The high€sangeslof DVB| ey, 06

e used in known recordi_ng apparatuses such as audi o 25

Si nce

tp 2085 vt s dcenets Binehe reifgs adbbicbel oS inERE B | o

14l &by Ralting et RRNARY to tﬁ@ihrﬁléﬁﬂ'ﬁh@s\?éﬂjﬂéﬂ?ﬁé&ssﬁfy 8 Qorhal
ding or gluing. In the magnetic head according to'the -

[polymerization operations. The crosslinking may be designed with a gradient to control
polymerization rates and mechanical properties of the polymeric support. The effective
porosity is adjustable by selection of crosslink content. For example, DVB contents of 5

to 10 wt.% can yield restricted polymerization kinetics suitable for high activity

pe

polymerization catalysis, DVB contents _bf Fto 5 wt% can provide less restricted

polymerization kinetics suitable for lower aci_ivity polymerization catalysis. The term -

“high activity” relates to catalyst systems capaBle of activities greater than about 1 x 10’

g-polymer/mol.-transition metal compound-atm-hr and “low activity” can be understood

as below about that amount. Additionally, fﬁolymeric supports with higher levels of -

. cross-linking will be less permeable to polymerizable monomers.

15

Thus the compounds A can be prepared from preformed crosslinked polymer
beads which can be purchased or prepared by emulsion polymerization of suitable

monomers, for example vinyl monomers, e.g., styrene, and a crosslinkihg comonomer,

~ such as divinyl benzene, Other suitable vinyl monomers include alkyl substituted styrene

20

(para-qiethylstyrene, alpha-methylstyrene, meta-t-butylstyrene); halogenated styrenes (p-
bromostyrene, m-bromostyrene, chloromethyistyrene, 4-bromo-_2,3,5,6—

tetrafluorostyrene, 3,5-trifluoromethylstyrene); trialkylstannyl-styrenes (p-
 trimethylstannylstyrene); ~ butadiene, - cyclic dihydrocarbylsiloxanes

30

(hexamethylcyclotrisiloxane, = hexaphenylcyclotrisiloxane,  decamethylcyclopenta-
siloxane, hexa(4-bromo-2,3,5,6-tetrafluorophenyl)cyclotri-siloxane); butadiene,

_ acrylonitrile, ethylene, and propylene. Typically the crosslinked polymeric beads are

lithiated so as to form benzyllithium anion structures located throughout the polymeric
matrix. Stable anionic coordination complexes can then be prepared by reaction with the

Lewis acidic, halogenated trisaryl Group 13 metal or metalloid compounds, e.g.,

tris(pentafluoropheayl)boron or aluminum. See the following examples and Fig. 5 of
U.S. patent 5,427,991.



connection faces may be arranged in one strip or track defined by the width
ext endi ng parallel to the head face of the magnetic head. In addition
to the above-descri bed advant age of m ni mum unwant ed el ectronagneti c

i nducti on, t he advantage that the nagnetic hgRgAskbdRipss On
transverse tgquﬁgg:ﬁéad face may be small so that wafers-with a vergs%l arge
WO 96/ 16400 % 3 | o

PCT/ | B95/ 00911 o _
' Alternatively, the functionalized, crosslinked polymeric beads can be produced

by emulsmn copolymerization of 2 monomer which is itself a stable anionic coordination
'complex and a cross-linkable comonomer. An example of a stable coordination
complex, i.e., an anionic activator moiety, capable of emulsion copolymerization is '
5 (N,N-dimethylanilinium '1-vinyl-2,3,5,6-tetraﬂuorophenyltris{perﬂuomphenyl)borate).
For this monomer, N,N-dimethylanilinium is Z, l-vjnyl-2,3,5,6-‘tetraﬂuorophenyl
provides -D-, and tetraﬂuorophenyluis(pgtﬂuomphenyl) borate) provides NCA, the
- elements of formula A above! ' .; - '
10 The term noncoordinating anion as used for the invention coxhpo'unds is art -

' recognized to mean an amion which .either” does not coordinate to a suitable
organometallic transition metal canon or which 1sr only weakly coordinated to said cation .
thereby remammg suﬁ'icxently labile to be dlsplaced by a neutral’ Lewis base.

| "Compatible” noncoordinating anions are. thosq which are not degraded to neutrality
15 when the complexes between them and the transition metal cationic catalyst compounds.
are formed. Further, the anion will not transfer an anionic substituent or fragment to the
cation so as to cause it to form a neutral four coordinate metal compound and a neutral
by—product from the anion. Noncoordmaung anions useful in accordance with this
invention are those which are oompatlble stablhze the invention transmon metal cation
120 in the sense of balancing its ionic charge, yet retain _sufﬁment lability to permit
displacement by an olefinically .un'saturate_d monomer during polymerization.
Additionally, the anions useful in this invention will be of sufficient molecular size to
partially inhibit or help_- to prevent neutralization of the_invention transition-metal cation
_ by Lewis bases other thaﬂ the polymeriz#ble monomers that may be present in the
25 polymerization process. Suitable discrete noncoordinating anions are described in U.S.
patents 5,198,401, 5,278,119, 5,407,884 or in EP 0 426 637. All documents are
indorporated by reference for-purposs' of U.S. patent practice. |

The Lewis acidic, halogenated trisaryl Group 13 metal or metalloid compounds .
30 that can act suitably as noncoo;dinating anions when covalently bonded to the polymeric
support of this invention are strong Lewis acids (LA) with non-hydrolyzable ligands, at



number of magneti ¢ heads can be manuf act ur ed. An
enbodi ment of the magnetic head according to the invention is
characterized in that one of the connection faces of the row of second -

connection faces i.s a common connection face to which s ‘%ﬁ'% méggl
elenents are YOAYe®¥Ld, said cormon 5 connection face bei ngl? 2 in a
central portion of the row of second confction faces. In ~this

enbodi ment, the individual |oops of the read el enments have a m ni num si ze.

An_embodi Menfe,gfonk R WERGNE Ele Eff roit BEwiEOhRE a &o&é@eﬂn? Y884 kefwrl 18 abstract

characterized 1n that one e connection faces of the row. of first
connecti on fanemnomcafragmentcfmmordimethyle(quCCmdb$wcmm¢ﬂl§Wem0nm te
- elements ar edﬁx(njer%ﬂﬁfteegq tnsperﬁ]uorop ri boron. For example, any Group 13 element based
Lewis acids having only alkyl, halo, alkoxy, and/or amido ligands, which are readily
5 hydrolyzed in aqueous media, are not suitable. At least one ligand of the Lewis acids of
the invention must be sufficiently electron-withdrawing to achieve the needed acidity,
for example, as with tnsperﬂuorophenyl boron. Typical metal/metalloid centers for LA

will include boron, alummum, anhmony, arsemc, phosphorous and gallium.

10 Most preferably LA is a neutral compound comprisiﬂg a Group 13'metalloid
center with & complement of ligands together sn_ifﬁciently electron-withdrawing such that '
the Lewis 'acidity is greater than or equal “to that of AICl3. Examples ‘include
trisperfluorophenylboron,  tris(3,5-di(triflucromethyl)phenyl)  boron, tris(di-t-
butylﬁxethykilyi)perﬂuorophenylboroh, and other highly fluorinated trisarylboron

15 compounds. See additionally the description of suitable ligands for the single boron

" compounds of U.S. patent 5,198,401, e.g., in columns 10-11. See also the description in -
"US.  patent 5296433 ~ of- Lewis acid compounds eoelprising
tris(pentafluorophenyl)borane and specific complexing compounds and the description

 in WO 97/29845 of the orgéno—Lewis acid p:erﬁuombiphenYIbofane. All documents are

20 incorporated by reference for purposes of U.S. patent practice. Halogenated aromatic |
radicals are preferred so as to allow for increased charge dispersion decreasing the.
likelihood of boron-ligand abstraction by the strongly Lewis acidic metallocene cation
formed in the catalytic activation of the metallocene compound by protonation. Thus it
is preferred that there be at least three halogen atoms replacing hydrogen atoms on each

- 25 of the aryl radicals, more preferred that the aryl ligands be perhalogenated. Fluorine in
the most preferred halogen and perfluorinated compounds are most preferred.

Typically suitable cations (Z) that ‘charge balance said Lewis acid derived,
polymer bonded NCA can be derived from cation precursor salts capable of an ion
30 exchange reaction with the functionalized polymer beads (or the functionalized,

emulsion—polymerizeble monomers), and capable of consequent electronic stabilization



10 connection face being situated in a central portion of the row of first
connection faces. In this enbodi ment, the individual |oops of the
wite el ements have a m ni num si ze. An enbodi ment of

t he magnetic ‘O‘ggﬂ- cording to the invention is char acl; §9‘3}§] t he
9l EARY

presence .of a ion foil having electric conductors mhl mut u
extend at |east substantially parallel aWd are secured to the connectlon
faces. 15 These and ot her aspects of .the invention

é“ || be appagepje qJnaSHr&m&mg anionf &HAPHIAL ESuch ifrxﬁlu&t?ﬁ-&!@ﬂ%s&ﬁteh%rﬁéﬁ?&ﬂ' ment s
. descri bed hereinarter draw ng
Fi 2 1 shows sdtsasgdammethﬂammpnmmdmdfooglmdc,|tupropylammpm@melm§mhtosxde,rte@d
butyl)a.mmomum hydrochloride, trimethylammonium hydrochloride, tributylammonium
hydrochloride and the like; N,N-dialkyl anilinium salts such as N,N-dimethylanilinium
5 hydrochloride, N,N-2,4,6-pentamethylanilinium hydrochloride, N,N-methylethyl
anilinium hydrochloride and the like; and dialkyl ammonium salts such as di-
(isopropyl)ammonium 'hydrochloxide, dicyciohexylammonium hydrochloride, di-n-
 butylmethylammonium hydrochloride, and the like, Further examples of suitable ionic
precursors include tﬁose eonipﬁsing a stable carbonium or silylium ion, and a
10 compatible anion. These include tropillium chlonde, tnphenylmethyhum chloride, and

benzene (diazonium) chloride..

The invention bleﬁn'peiymeﬂzation' cefialyst compositioh is the product of the
reaction achieved by contacting A with an organometallic transition metal compound
15 that is suitable for oleﬁp polymerization when activated by protonation with the
polymeric supported activator of the invention. This product is a supported ionic
catalyst composition having an organometallic transition metal cation and the
complementary noncoordinating anion, thxs composition being dxspersed in the
- polymeric support matrix. ' ' |
' The contacting should be conducted so as to permit permeation of the
organometallic transition metal compound into the matrix of the polymeric support and
thus is preferably conducted by treating the supported activator particles with a solution
of the organometallic transition metal compound.  Suitable solvents for the
25 organometallic transition metal compounds may be aliphatic or eromatic, depending
~ upon the ligation, the chemical composiﬁon of the support material, and the degree of
crosslinking of the Support. Toluene and hexane are .typical. It is particufarly desirable
to use a solvent to swell the microporous support. - The temperature and pressure of the
contacting can vary so long as the reactants, solvents and the carrier are neither degraded
30 nor rendered unreactive. Ambient conditions are suitable. The resulting activation by
protonation and stabilization with the polymer bound noncoordinating anion is well



20 el ement.s and connection faces of ‘an enbodi ment of the magneti ¢ head

according to the I nventi on, Fig. 2 shows
diagrammatically a cross-section taken on the line II-11 of the
enbodi ment of w éb/sedn Fig. 3 shows dippghaggiiscal |y
a cross-section.taken on the line Ill-111_ of 25 the enbodi rent of Fig. 2,
and Fig. 4 shows tne enbodi ment of Fi g. 1, provided
with a connection foil. The enbodi nent of the

magnet i ¢ headknaompbyliangjogyy forerganvmetdliio ramsitivanmetal compounds suitable for olefin
- polymerization, see for example, US. patents 5,198,401, 5,278,119 and WO 96/04319
for descriptions of the mechanisms involved. All documents are incorporated by

reference for purposes of U.S. patent practice.

5
| Organometallic transition metal compounds suitable as olefin polymerization
catalysts by coordination or insertion bo]yme:ization in accordance with the invention
-will include the krown transition metal compounds useful in traditional Ziegl_e:r-Na_fta -
. -coordination polymerization and as well the m;_atallot:ene compounds similarly knowﬁ to B
10 be useful in coordination polymérizatioﬁ, when such compouhds are capable of catalytic

-activation by the cocatalyst'acﬁvamrs descand for the invenﬁox_:. These. will typically
include Group 4-10 transition metal' coinpounds where the meta! is in a dO oxidation
_ state, that is where the metal has its hi'ghest. oxidation number, and wherein at léast__bne
. metal ligand can be abstracted by the cocﬁtai;rét activators, particularly those ligands
15 including hydride, alkyl and silyl. Ligands capable of abstraction and transition metal
compounds comprising them include those described in the background .an, see for
example US patents 5,198,401 and 5,278,119. Syntheses of these oompounds is well
known from the published literature.  Additionally, where the metal ligands include
halogen, amido or alicof:y moieties (for example, biscyclopentadienyl zirconiﬁ;n
20 dichldridé) which are not capable of a_bstracti&n' with the activating cocatalysts of the
. invention, they can be converted via known alkylation reactions with organometallic o
compounds such as lithium or aluminum hydrides or alkyls, alkylalumoxanes, Grignard.
-reagents, etc. See also EP-Al1-0 570 982 for the reaction of organoaluminum |
compounds with dihalo-substituted metallocene compounds prior to addition of
25 activating anion compounds. All documents are incorporated by reference for purposes
of U.S. patent practlce

Additional description of metallocene compounds which comprise, or can be

alkylated to comprise, at least one ligand capable of abstraction to form a catalytically

30 active transition metal cation appear in the patent literature, for example EP-A-0 129
368, US patents 4,871,705, 4,937,299, 5,324,800 EP-A-0 418 044, EP-A-0 591 756,



Figs. 1, 2 and 3 is known as a thin-filmmagnetic head. The magnetic head
conprises a 30 substrate 1 and a layer structure, in particular a thin film

| ayer structure, provided on the -substrate, and has a head face 3. The
head face 3 i or guiding a tape-shaped nagnetic nedi um 5_novi ng
in a directi oﬁ' ;&5@%&{ may have a wear-resistant coating. - Pad/usgsmsnss

In this enbodi ment, the |ayer structure -dnprises nine wite elenents wl
~to w9 and ni ne read elements rl1 to r9. The wite el ements are constituted

by wi ndi ngs 0f0-A-92/00333 and WO-A-94/01471. Such metallocene compounds can be described
for this invention as mono- or biscyclopentadienyl substituted Group -4, 5,6,9 0r10 .
transition metal compounds wherein the ancillary ligands may be themselves substituted
‘with one or more groups and may be bridged to each other, or may be bridged through a
5 heteroatom to the transition metal. The size and constituency of the ancillary ligands
and bridging elements are not critical to the preparation of the ionic catalyst systems of
the invention but should be selected in the literature described manner to enhance the
polymerization activity and polymer Char.acteﬁsﬁcs being sought. Preferably the N
cyclopentadxenyl rings (including substituted cyclopentadlenyl-based fused 1ing systems, '

10 such as indenyl, fluorenyl, azulenyl, or substituted analogs of them), when bridged to
each other, will be lower alkyl-substituted (C;-Cs? inthe 2 position (Without or witiouta .
similar 4-positioh substituent in the fused ring s}stem#) and may additionally comprise |
alkyl, cycloalkyl, aryl, alkylaryl and or arylalkyl subtituents, the latter as linear,
branched or cycllc structures including multl-rmg structures, for example, those of U.S.

15 patents 5,278,264 and 5,304,614. Such substituents should each have essentially
hydrocarbyl characteristics and will typically contain up to 30 carbon atoms but may be
hetero-atom containing with 1-5 non-hydrogen/carbon atoms, _e.g.', N,S,O,P, Gé, B and
Si. All documents are incorporated by reference for purposes of U.S. patent practice. - |

20 ' Metallocene compounds suitable for the preparation of lmear polyethylene or
ethylene-containing copolymers (where copolymer means compnsmg at least two
different monomers) are essentially any of those known in the art, see again EP-A- .
277,004, WO-A-92/00333 and U.S. patents 5,001,205, 5,198,401, 5,324,800, 5,308,816,
and 5,304,614 for specific listings. Selection of metallocene compounds for use to make

25 isotactic or syndiotactic polypropylene, and their syntheses, are well-known in the ar,
specific reference may be mad_g to both patent literature and academic, see for example

 Joumal of Organmetallic Chemistry 369, 359-370 (1989). Typically those catalysts are
stereorigid asymmetric, chiral or bridged chiral metallocenes. See, for example, U.S.
- patent 4,892,851, U.S. patent 5,017,714, U.S. patent 5,296,434, _UTS. patent 5,278,264,

3..0l WO-A~(PCT/US92/10066) WO-A-93/19103, EP-A2-0 577 581, EP-A1-0 578 838, and

academic literature "The Influence of Aromatic Substituents on the Polymerization
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magnet or esi s
known equi po

exanpl e an Ni Fe al-l oy.

4 :
11 for exanple Cu or Au, while the read elenents are
tive elenents, preferably provided with a plurality of

tWObdsta St ri ps. The nagnetoresistive materi al MBY¥T/US99/06133€
The | ayer structure also

f or

conpri ses on the non-nmagnetic substrate-¥- which 5 is fornmed, for exanpl e
froma ceramic material such as TiC, first flux guides 7 provided

second fl ux Behabicr of Baidded Dipeonpeene Tatalysisr OSpaleck, Wjietlal; Organonikidllics o4, | ux
11b_.are mad%of)f a, soft-nmagnetic materi.al such as

guides 7, 9
an NiFe allo

10

g,?, %43? %a ' "gnsa-Zirconocene Polymerization Catalysts with Annelated Ring
Ligands-Effects on Catalytic Activity and Polymer Chain Lengths", Brinzinger, H., et al,
Organometallics 1994, 13, 964-970, and documents referred to therein. Though mﬁny
above are directed to catalyst systems with alumoxane activators, the analogous
metallocene cdmp_o‘u‘nds will be useful with the cocatalyst activators of this invention for

active coordination catalyst systems,' when the halogen, amide or alkoxy containing

ligands of the metals (where occurring) are replaced with ligands capable of abstraction,

for example, via an alkylation _cht_ion as described above, and another is a group into .

which the ethylene'=g_ii'>up_'-C=C- may insert, for example, hydride, alkyl, or silyl. All

documents are incorporated by reference for jJurposes of U.S. patent practice.

15

20

'Non-limiting representative 'I_netalloéene -cbmp_ounds include mono-

cyclopentadienyl  compounds such . as - -pentamei;hylcyclopentadienylﬁtanium

isopropoxide, pentamethylcyclopentadienyltribenzyl titanium,
dimethylsilyltetatnethylcyclopentadienyl-tert-butylam_ido . titanium dichloride,
pentamethylcyclopentadienyl - : titanium trimethyl,

dimethylsilyltetramethylcyclopentpdienyl-tert—butylamido ' zirconium dimethyl,

dimethylsilyltetramethylcyclopentadienyl-dodecylamido hafnium dihydride,
dimethylsilylteu'amethylcyclopentadienyl-dodeéylamido hafnium dimethyl, unbridged

biscyclopentadienyl compounds such as bis(1,3-butyl, methylcyclopentadienyl) -

zirconium dimethyl, pentamethylcyclopentadienyl-cyclopentadienyl zirconium dimethyl;

'bridged bis-cyclopentadienyl compounds such as dimethylsilylbis(tetrahydroindenyl)

25

zirconium dichloride; bridged bisindenyl compounds such as dimethylsilylbisindenyl
zirconium dichloride, dimethylsilylbisindenyl hafnium dimethyl, dimethylsilylbis(2-

. methylbenzindenyl) zirconium dichloride, dimethylsilylbis(2-methylbenzindenyl)

30

zirconium dimethyl; and the additional mono- and biscyclopentadienyl compounds such

as those listed and described in U.S, patents 5,017,714, 5,324,800 and EP-A-0 591 756.
All documents are incorporated by reference for purposes of U.S. patent practice.

: o

W th



ferrite. The first flux guides 7 and the second flux guides 9 constitute
magneti c yokes for the wite elements wl to w9, while the second fl ux
guides 9 together with the third flux guides 10 1la, 11b constitute
magneti c yokes for-the read elenents rl to r9. If desired, bhias w ndings

for adjusti ngM@3MHnet oresi stive el enents may be present

e

second flux guides 9 or between the-ghird flux guides 1la, 11b.

To protect the |ayer structure, i

coating

is partly coated with a protective

t
13. SSa: QLA Smifal {ddgpbdnde indhddiCt ur e
are insul ated fro\gkggegﬁﬁgtfﬁerﬁfgmgytﬁ?éﬁﬁg%@on' g@érrsn cﬂ, ﬁlglr) exalrl}pf"e
quartz, zircastrabenzyl al uzircunitm,0xi daetra - bis(irimethylsiylmethyl) Tirgottigmer
structure further, co ri.fs fiJgst c&nnec i

connection el BHEHE

methyt), “'Phegefrgg?ffy gg‘?ﬂé@‘f’l Bl#a?’éﬁzgg “Ytanipm. | e

wite el ementyis(idkamethyl disilazido)dimethyl titanium, tris(trimethyl silyl methyl) niobium

5

10

15

20

25

30

dichloride, tris(trimethylsilylmethyl) tantalum dichloride. The important features of
such compositions for coordination polymerization are the ligand capable of abstraction '
by protonation and that ligand into which the ethylene (olefinic) group can be inserted.

‘These features enable the abstraction of the transition ‘metal - (:ofnpound and the

" concomitant formation of the ionic catalyst composition of the invention.

Additional organometallic transition * metal compounds suitable as olefin

"po]ymerization catalysts in accordance with the invention will be any of those Group 4-

10 that can be converted by ligand abstraction into a catalytically active cation and

- . stabilized in that active electronic state by a -hqncoordinating or weakly coordinating
-anion sufficiently labile to be displaced by an olefinically unsaturated monomer such as
~ ethylene. Exemplary compounds include those described in the patent litgratm_'e. Us.

patent 5,318,935 describes bridged and unbridged bisamido transition metal catalyst
compounds of Group 4 m_etals capable of: insertion polymerization of a-olefins.

- Interational patent publications WO 96/23010 and WO 97/48735 describe diimine

nickel and palladium coxhpounds suitable for jonic activation apd_dlefm polymeﬁzéﬁon.
Transiﬁqn metal polyﬁeﬁmﬁbn catﬁljst systems from Group 5-10 metals wherein the
active transition metal center is in a high oxidation state and stabilized by low
coordination mumber polyanionic ancillary ligand systems are d_éscribed in US patent
5,502,124 and its divisional US patent 5,504,049. Bridged bis(arylamido) Group 4
compounds for olefin polymerization are described i:y D. H. McConville, et al, in
Organometallics 1995, 14, 5478-5480. Synthesis methods and compound
characterization are- presented. Further work appearing in D. H. McConville, ef af,
Macromolecules 1996, 29, 5241-5243, described the bridged bis(arylamido) Group 4
compounds are active catalysts for polymerization of 1-hexene. Additional transition
metal compounds suitable in accordance with the invention include those' described in

co-pending U.S. patent applications Ser. No. 08/803,687 filed 24 February 1997 and



to w9, second connection faces 17a and 17b and second connection el enents
18a and 18b whi ch connect the second connection faces 17a. and 17b to
the read elements rl1 to r5 and the 20 read elenments r6 to r9,

respectively. In this enbodinent, all first connection faces 15
constitute-one group of connection faces aligned in a row and the second
connection fXQ¥S0311 175 and 17b constitute two spatially BEFYPE%HSgroups
of - connection faces aligned in a row.. -15- All connection faces 15, 17a and
17b are located in one and the sane plane 19 and jointly" constitute

f . . : : . S
nead Tace, oI BHOMTION SRR, olisBodld kG HASHRESNT Ul purtihe C
ot her . as WO 98/37106, Ser. No. 0D/042,528, fieh 8113(98und chublished as WD 98741550;

second connegti on s_17 _17Q are .for -omgq" DgC nnecti on
face. These t%n 806?%%#%5@5‘?Q&H'i“'c}’?g&raé‘gd’é‘ﬁ’&héa a"b”% 98/40805 and U5 Patent
5,851,945, Each of these documents is incorporated by reference for the purposes of
5 U.S. patent practice. - '

When using the supported ionic catalysts of the invention, the total catalyst
system. can additionallj.bomprisé. dﬁe or more -scavel;ging cor_l_lpound_s;-' The term
"scavenging compounds” is meant to include ﬁo;e mmp@ds effective for removing

- 10 _ poiar impurities from the reactio_n environmeént, - Impurities can be inadvertently
' introduced thh any of the polymeﬁiaﬁon ;,éaction- cp’mpqnents,' particularly with
solvent, monomer and catalyst feed, and adversely affect catalyst activity and stability:
Impurities can result in decreased, variable or even elimination of catalytic activity. The

~ polar impurities, or catalyst poisons include water, oxygen, metal impurities, etc.

15 Preferably steps are taken before provision of such into the reaction vessel, for example -

by chemical treatment or careful separation techniques after or during the synthesis or
preparation of the various components; some minor amounts of scavenging compound

can still normally be used in the polymerization jprocess itself.

20 Typically the scavenging compound will be an ofganometallic compound such as
the Group 13 organometallic compounds of U.S. patents 5,153,157, 5,241,025 and WO-
A-93/14132, WO-A-94/07927, and that of WO-A-95/07941. Exémplary compouﬁds
include triethyl aluminum, u‘iéthyl borane, trisobutyl aluminum, methylalumoxane,
isobutyl aluminoxane, and tri(n-octyl)aluminum. Those scavenging compounds having

25 bulky or Cg8-C2¢0 linear hydrocarbyl substituents covalently bound to the metal or

" metalloid center being preferred to minimize adverse interaction with the active catalyst.
The amount of scavenging agent to be used with supported transition-metal cation-non-
coordinating anion pairs is minimized during polyméﬁzaﬁon reactions to that amount
effective to enhance activity. A particularly unexpected benefit of the supported

30 catalysts of the invention is the exceptionally low levels, to essentially none, of



17a and 1 7b in Fig. 1, are situated centrally and substahtially centrally

in the rows fornmed by t he second connection faces 17a and 17b,
respectively. 30 It is achieved by the arrangenent of
t he connect]| 15, 17a and 17b in the shown mag ' ﬁ&g
accordi ng togﬂﬁ%@ﬁﬁientioh t.hat only one connection foil igé&h&mbrequired
to electrically connect the magnetic hed&-according to the invention in a-
magneti c scanning device, in this exanple a digital conpact cassette

appar at us. My¢aQenpRef needéd toSnedfralize imp@ffesN tThabelédiive pérateatility Hithélpelymerid he
arrangenent in groups of the connection faces 15, 17a
beads appears to inhibit the approach of the polar impurities to the active catalysts.

Gas phase processes use supported catalysts and are conducted under gas phase

5 or multiphase conditions suitable for ethylene homopolymers or copolymers prepared by

coordination polymerization. Illustfative examples may be found in U.S. patents

4,543,399, 4,588,790, 5,028,670, 5,352,749, 5,382,638, 5,405,922, 5,422,999,
5,436,304, 5,453,471, and 5,463-,999‘, and Intema__t:ional applications WO 94/28032, WO .
95/07942 and WO 96/00245. -Each is i#lcorpora;ted by ref&ence for purposes of U.S. _

" 10 patent practice. Typically 'thje.précgssw are conducted at temperatures of from about -

100 °C to 150 °C, preferably from about 40 °C t 120°C, at pressures up to about 7000

kPa, tybically ﬂ'om about 690 kPa to 2415 kPa Continuous proce_ssés using fluidized

beds and .recycle streams as the ﬂuidizing medium are preferred. '

15 - Slurry polymerization processes in which the immobﬂized catalyst systems of
this ixivention may be used are typically described as those in which the polymerization
medium can be either a liquid monommer, like propylene, or a hydrocarbon s_ofvent or
diluent, advantageously aliphatic paraffin such as propane, isobutane, hexane, heptane, .
cyclohexane, etc. or an aromatic one such as toluene. Diluent selection may be used to

20 con&ol’poly:ﬁerization rates, through its effect on the degree and rate of swelling of the

" polymeric support beads of the invention. For example, toluene swells crosslinked
polystyrene beads more rapidiy and to a much greater degree than does isobutane. A .

greater degree of swelling will increase polymeﬁiaﬁon rates. The polymerization

_ temperaturé may be those c;_onsidér_ed low, e.g., less than 50 °C, preferably 0 °C - 30 °C,

25  or may be in a higher range, .such as up to about 150 °C, preferably from 50 °C up to

~about 80 °C, or at any ranges between the end points indicated. Pressures can vary from

about 100 to about 700 psia (0.76-4.8 MPa. Additional description is given in U.S.

patents 5,274,056 and 4,182,810 and WO 94/21962 which are incorporated by reference

for purposes of U.S. patent practice. '
30
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and 17b, only magnetic | oops of the snall est possible dinensions are
present after the connection foil has been secured.

Fig. 2 ishows by way of an exanple how the connections between the

wite elenmentg and the first connection faces may be realise .te
el emrent wl shgﬁ?gsgs"i n Fig. 2 has an electrical I>/y conducti ngCTco%;r?éc 31|50n
track 20 which is provided on an i nsit~ation 1 ayer 21a of, for exanple
gquartz. The connection track 20 is connected to a '

In the process manner discussed above with the invention catalysts described in
this application, unsaturated monomers, that is olefinically or ‘ethylenically unsaturated
nionorhers, may be polymerized so as to form polymer products having inolecular

. weights (weight-average or M) from about 500 to about 3x10%. Most typically, the
5 polymer products will have an M,, of from about 1000 to about 1.0x10:6._ Suitable
' unsaturated monomers will include ethylene, C;-Cx linear or branched a-olefins, C4-Czo
cyclic olefins, C4-Cyo non-conjugated diolefins, C4-Cyo geminally disubstituted olefins,
C3-Coq styrenic olefins or C39-Cioo a—olgf’_m macromers Preférably the polymer products -
will be any of 'polyethylene homopolymers and copolymers, éﬁrticularly, polyethylene
10 plastics, plastomers and elaétoiners; polypropylene homopol_jrmers and copolymers,
' including atactic, syndiotactic or isotaét_ii: poly;;_ropylene; and cy.clic olefin copolymers,
| partictil_arly ethylene-norbornene copolymers. An additional unexpected benefit of using
the invention capability resides in the selective ‘permeability of these hydrocarbyl
monomers in the polymeric bead matrix. Thxs selecl:ife permeability allows ratios of
15 monomer concentrations beyond what can be achieved using conventional supports such
as silica. For example, hexene to ethylene feed ratios in gas phase polymerizations,
ﬁvhich would ordinarily lead to hexene .c.ondenéation under normal operating conditions,
~ can be achieved since the hexene madﬂy penetrates the polymeric bead and is available
at the active site of polymerization without regard to condensation. |
20 '

 Industrial Applicability

The supported catalyst according to the invention will be useful for industrial

means of preparing addition or insertion polymers derived from olefinically unsaturated

25  monomers. In particular the invention #atalysts will be particularly suitable for use in

gas phase or shurry proc‘é'sses, such as those practiced industrially worldwide, largely in

accordance with the deécription above of these processes. Such polymer manufacturing

processes are responsible for large amounts of plastic, thermoplastic elastomers and
.elastomers for films, fibers, packaging, adhesive substrates and molded articles in -

30 COmmMmon use. Additioné.lly the methodology of the invention can be readily extended to

exploit combinatorial methods of catalyst evaluation. The polymeric supported



connection face 15 in the”blane 19 via electrically conducting

t hrough- connecti ons 23a, 23b and 23c in'insulation |ayers 21b, 21c and
21d, respectively, present on the insulation |ayer 2la. The connection
track 20 and the through-connections 23a, 23b and 23c jointly constitute 10
a first conne®@B%¥ enent 16. The other first connection el%(ﬂ'éﬁﬁgémgf’%
formed simlarly. The t hr ough- conned84 ons may be provi ded by neans of
known thin-filmtechniques. If the material is electrically

conducting, tREvAGBrdRhRAIE inBndded foP'thd @6RStGidnNEnd’ bdt¥eniy OF Bibrakied
exanple an N Fe alloy can be used for formng the through-connections.

Fi g. 3 shows ussfulydgr emtinzization ofpmesy piogletsite cetalyst sxstessscapablgcafnactivatiancbyy 15
el enents and &&gn. %gond connection faces may be realised. The read el ement
rl shown in I'g. 3 has an electrically conducting connection track 24
which is provided on an insul ation :

5 ' Examples

General :
. ‘Unfunctionalized ﬁolystyrené—co-diiriﬂs;lbenzene beads (1% DVB, 200-400
10 mesh) were supplied by Biorad Laboratories (Hercules, Ca.) and washed carefully prior
" -touse. Cyclohexane and dioxane were distilled from sodium benzophenone ketyl prior
. to use. Other solvents and reagents were u'sg&' as received. Abbreviations in these
examples include the folldwing : THF (tetrahydrdﬁaran)_, Ph (phenyl)? Me (methyl), PE
_ (polyethylene). Unfunctionalized Polysty;'ene beads wexﬁ purified as described by
15 Fréchet in Jowrnal of Organic Chemistry 1976, 41 p. 3877. |

Example 1 ?Preparation of Ionic Activator Bead Composition

~ Unfunctionalized polystyrene beads (S-X1 from Biorad Laboratories, 10.03 g) were
20 stimed in dry air free cyclohexane (120 mL) under Ar. Tetramethylethylenediamine
(TMEDA, 10.4 mL= 66 mmol) was added and then the reaction mixture was heated to.

. 60°C. A 2.6 M solution of n-butyllithium in hexane (35 mL = 91 mmol) was added by -
syringe causing a rapid darkening of the suspension. After four hours stirring, the
reaction mixture was cooled and filtered, yielding red/brownbeads. These were washed
25 with freshly disﬁlled dioxane until no more color was extracted (5 x 100 mL). They
. were then treated with a solution of B(CgFs)3 (13.188 g = 25.8 mmol) in dioxane (100
- mL), leading to rapid loss of the dark red color, and left to stir in this solution overnight.l
The pale brown beads were then filtered, washed twice with dioxane, and once with
dioxane/water 80/20. They were then extracted with dioxane/water and then THF in a
30 soxhlet and dried under vacuum at 60°C over_night The increase in mass corresponds to

a loading of 0.37 meq. boron/g. Elemental analysis: Calc.(0.37 meq/g): C 82.58, H 6.22;



| ayer 21. The connection track 24 is connected to a connection face 17a in
the plane 19 via an electric through-connection 23d in an insulation
| ayer 2le present on the insulation |ayer "~ 21. The connection track 24
and the through-connection 23d jointly constitute a second 20 connection
el ement 18a. Wiesspdoar second connection el ements are f or medpeTArBSRG13Y -
Fig. 4 again shows™ the enbodi ment of the_,gagnetic head according to the

i nvention as shown in Fig. 1, but nowit i's provided with a connection foi
31. The connection foil 31 has a pluralltﬁ of electric_conductors 33

cor r espondi ngFaundtGh83.34. H §171¢ yThgse Borated bgafsd9.028) wese treatad with @ splutiop of
conneot | on T oot By doctidrite (FR2RRE1.5 Wino F adeaedtll dtnicrpmE i Bo
appr oxi mat el ymL) and stiswed fércll.S hanreatedony tdmperature under argon. They were then filtered
and washed with dichloromethane (five 100 mL portions) and toluene, and dried under
5 vacuum at 60°C overnight. Elemental analysis: Calc. (0.37 meq.) C 82.67, H 641, N
0.49; Found C 83.09, H 6.71,N 0.54.

_Examplé 2- CatalySt_ A Preparation

10 | In an inert atmosphere glove box 1.01 grams of the Jonic Activator Beads from
Example 1 with 0.34 mmol available functnona! group per gram of beads (i.e., 0. 34 megq)
were added to a toluene solution (50 mL) of dlmethylsxlylbxs(h5-2-meﬂ1ylmdenyl)
zirconium dimethyl (0.425 g, 0.975 mmol 2.8 eq) at25°C under nitrogen with v1gorous
stirring. The reaction was stirred for 1 b, and then the supported activator was isolated

15 by vacuum filtration and washed with four 15 mL portions of dry, oxygen free toluene.
The supported catalyst was then dried overnight in vacuo, yielding 0.958 g of finished

~ catalyst (some material loss due to trénsfer), with a calculated Ioading of 0.30 ‘mmol of
- _ .activ'e transition metal per gram of finished catalyst. |

20 '. Example 3 - Catalyst B Preparation

Catalyst B was prepared in analogous manner to Catalyst A, but 0.815 grams of
the Ionic Activator Beads from Example 1 with 0.34 mmol available functional group
per gram . of  beads G.e., 034 meq) was reacted with

25 cyclopentadienyl(pentaméthylcyclopgntadienyl) zirconium dimethyl (0.132 g, 0.412
mmol, 1.5 eq), yielding 0. 792 g of finished cafalyst (some material loss due to transfer),
with a calculated loadmg of 0.31 mmol of active transition metal per gram of finished
catalyst.



It is to be noted that the invention is not linted to the enbodi nent
shown. For exanple, a larger or smaller nunber of read and wite el enents
shown is possi bl e. Moreover, the second connection faces for the read
el enents need not.. necessarily 30 be divided into two groups. The
connecti ons b¥PR¥ERIthe wite el ements and the first c FEAAISPIWISf aces
may alternatively be realised in such a ygay that one of these connection
faces functions as a central connection face.

Example 4 - Catalyst C Preparation

Catalyst C was prepared in analogous manner 'to Catalyst A, but 1.04 grams of ~ -
the Ionic Activator Beads from Example 1 with 0.34 mmol available functional group
5 pE:r gram of beads (ie, 034 meq) was reacted with dimethylsilylbis(u>-2-
methylindenyl) zirconium dimethyl (0.223 g, 0.512 mmol, 1.5 eq) yielding 0.1.08 g of
finished catalyst (sbme material Joss due to transfer), with a calculated loading of 0.30
mmol of active transitior metal per gram of finished catalyst. Co !

100 Example 5 - Slurry-Phase Ethylene-Hexene Polymerization with Catalyst A -

Polymerization was perfot'med in the sluny-phgse in a 1-liter al-ltoelave. reactor eQuipped
with a mechanical surrer an external water Jacket for temperature control, a septum inlet
and a regulated supply of dry nitrogen and ethylene The reactor was dried and degassed
15 thoroughly at 115 °C. Hexane (400 cc) was added as a diluent, 0.4 cc of 2 1.25 M
triisobutyl aluminum solution in pentane was added as a eca_venger, using a gas tight
' sjringe, and 45 mL of hexene via cannula. The reactor was charged with 75 pe'ig (5.17
bar) of ethylene at 40 °C. A 10 cc stainless steel bomb was charged with 0.100 g of
Catalyst A (bomb loaded ininert atmosphere giove box) and affixed to the reactor with a
20 swagelock fitting. The catalyst was then introduced into the reactor. The polymerization
.was continued for 30 minutes while maintaining the reaction vessel within 3 °C of
40 °C and 75 psig ethyleee pressure (5.17 baf) by constant ethjrlene flow. The reaction-
‘was stopped by rapid cooling axtd venting, 41.9 grams of ethylene-hexene copolymer
were recovered. The polyethylene had a weight average molecular weight of 77,900, a
25  molecular weight distribution of 1.4, and contained 7.5% hexene by weight. Bulk
polymerization activity was calculated by dividing the yield of polymer by the total
weight of the catalyst charge by the time in hours and by the absolute monomer pressure
in atmospheree to yield a value of 164 g PE/g catalyst - h - atm. The specific. -
- polymerization activity was. ca.l:mlateti by dividing the yield of polymer by the teta]
30 number of millimoles of transition metal contained in the catalyst charge by the tirt:e in
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hours and by the absolute monomer pressure in atmospheres, yielding a value of 552 g

PE/mmol catalyst - h - atm.
Example 6 - Slurry-Phase Ethylene-Hexene Polymerization with Catalyst B

Polymerization was performed as described in Example S but using Catalyst B and with

the following process modifications: Temperature was maintained at 60 °C, e'thylené :

pressure at 150 psig (10.34 b_h_r),'and__ 0200g of catalyst was used. Thg_pplymerizaﬁon“ =

was run for 1 hour. The reaction was stopjaed by rapid cooling and venting. 97.8 grams

' _of ethylene-hexene copolymer was recovered. Since the ethylene/hexene ratio changed .

appreciably over the course of the run (28% of the hexene was consurhed) no effo_ft was

‘made to obtain GPC data. The polyethylene contained 7.5.2% hexene by weight. Bulk - -

polymerization activity was calculated by dividing the yield of polymer by the total -
weight of the catalyst charge by the time in hours and by the absolute monomer pressure
in atméspheres to yield a value of 96 g PE/g catalyst - h - atm. The specific
polymerization activity was calculated by di{riding the yield of polymer by the total

~number of millimoles of transition metal contained in the catalyst charge by the time in

hours and by the absolute monomer pressure in atmospheres, yielding a value of 311 g
PE/mmol catalyst - h - atm. |

Example 7 - Bulk-Phase Propylene Polymerization using .Catalyst C

Pblymerization was performed in the slurry-phase in a 1-liter autoclave reactor equipped
with a mechanical stirrer, an external water jacket for temperatui'e control, a septum inlet
and a regulated supply of dry nitrogen and propylene. The reactor was dried and
degassed thoroughly at 115 °C. Propylene (500 mL) was 'adde'd along with 0.6 mL of a
1.25 M ftriisobutyl aluminuxﬁ solution in pentane as a scavenger, using a gas tight
syringe. The reactor was heated to 40 °C, at which point the catalyst was added (dry)
using nitrogen pressure. The temperature was immediately brought to 70 °C and
maintained within 3 °C of that temperature for 16 minutes. The reaction was stopped
by rapid cooling and venting. 133.4 grams of isotactic polypropylene was recovered,



1. _ A magnetic head having a head face and a layer structure,
conpri si ng wite elenments, first connection faces for the wite

el enents and first connection el enents connecting the wite elenents
to the first connection faces, as well as read el enents, second

connecti on fac®Q@ %@t he read el ements and second connecti onPETESPRIE3S
connecting the read 5 elenents to the sR2ond connection faces,
characterized in that the first connection faces for the wite

el ement s and Rk 3581 WERRAHER HAGHRP oy F 010061 EUSIPUE aWiblecuter |

copl anar, while, I rst ’connecti b aces an
second connectweightfdistetution of 419 Bulje polymerization gptiviyp was palovlatediby tividimgsthea r ow

of first connect,j,on faces and at | east row of. seco .. gconnecti.on .

faces can be d’_f‘%lfii° gﬂ?@ﬁfes%r ‘Hiﬁ’mﬁ et _mftﬁe °a‘£§59°h”ge%y2gﬁﬁﬂﬁéqﬁ%“%@é'&el‘gg

.claimed in O atalelof 50005 PPIgevataREL B.IThishahmple dethbivtrdtes the use of a chiral bridged

5 metallocene to prepare isotactic ‘polypropylene (i-PP). Additionally, the narrow
molecular weight distribution attests to the single sited nature of these catalysts.

* In all these polymerization examples, the majoﬁty of the product (all prbduct
isolated as beads in Examples 6 & 7, some fouling evident in Example 5) was isolated in - .'
10 the form of discrete free flowing spherical beads of high bulk density (>0.35 g/éc), with
'  a similar distribution of sizes to that of the;s.t_'i;ting.polys.tyrene.beads. This suggests that
each polymer béad__w'as i:hé rwﬁlt of mlymeﬁmﬁon from an individ_ual 'catalytic bead, -
with &ssentiailjr no particle fracture.’ Analysns of ethylené uptake data indicates shows a
controlled increase in uptake rate for the first ca. 15 min of the polymerization, and this
15 rate was essentially maintained for at least an hour thereafter.

This application is related to copending U.S. application 09/092,752 ﬁl;ad June 5,

19?8, and published as WO 98/55518. All teachings as to the polymeric beads of this
application (surface area, emulsion polymerizable monomers and selection of shurry

20 solvent for Sweﬂing, étc.) are applicAbRe in that application as adapted to the method of

' at_!ion attachment therein.



first connection faces and the row of second connectlon faces are at |east
substantially in al i gnnent . 3. : A magnetic head as
claimed in daim1 or 2, characterized in t hat one of t he connecti on
faces of the row of second connection faces is a conmbn connection face to
15 which sev@sdysgsqad el ements are connected, said conmmbn GeARRGIMess f ace

being situated.in-a central portion,of the row of second connection
faces. 4, A magnetiT head as claimed in daim1l, 2 or
3, characterized in that one of the connection faces of the row of
first connecCladmstaces i s a comon connection face to whi ch sever al

wite elements are connected, said common connection face being situated in
a 20 central portion of the row of first connection faces.

1. A supported olefin polymerization cocatalyst activator composition 6omprising a
cross-linked polymer bead having a surface area of from about 1 to 20 m?/g to which are

5 bound a plurality of noncoordinating anions, where the polymeric support comprises
ligands covalently bound to the central metal or metalloid atoms of said anions, and an
effective number of cationic species to ach}_eve a balanced charge. -

2. Theactivator composition of claim reprSehted”by the formula:
10 - Polymer-D,-[NCA]- [Z]*

.where Polymer is a cross-lmked polymenc backbone Disan optlonal group hnkmg the
Polymerto NCA,nisOor1, NCAisa eorhpaﬁble noncoordinating anion derived from a
Lewis acid moiety and Z is a suitable caﬁa;fn that electronically charge balances NCA.

15 3. An olefin polymerization catalyst composition comprising the reaction product of
a) the cocatalyst activator composition of claims 1 or 2, and b) an organometallic
transition metal couipouﬁd having ancillary ligands, at least one labile ligand E.apable of

abstraction by protonation. and at least o'né Jabile ligand into which an olefinic monomer -
can insert for polymerization. ” | - '

20 _

4. The catalyst composition of claim 3 wherein said organometallic transition metal -
compound is a monocyclopentadienyl hgand-contmmng Group 4 metal compound.

5. The catalyst composition of claim 3 wherein said organometallic transition metal
25 compound is a biscyclopentadienyl ligand-containing Group 4 metal compéund.

6. The catalyst composition of claim 3 wherein said organometallic transition metal
compound is a Group 4-10 metal compound other than a monocyclopentadienyl or
biscyclopentadiényl ligand-containing Group 4 metal compound.

30
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5.

A magnetic head as clainmed in daiml, 2 or 3,

characterized by the presence of a connection foil having electric
conductors which mutually extend at | east - substantially parallel
are secured t“pothe connection faces.
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7. The catalyst composition of claim 3 wherein said noncoordinating anion is one

derived from a halogenated trisaryl boron or aluminum compound.

8. The catalyst composition of claim 3 wherein said organometallic transition metal
compound has a high activity level for olefin polymerization and said polymer bead has

a surface area of < 10 m*/g

9. - An olefin polymenzatlon process oompnsmg contactmg one or more
ethylenically unsatiirated olefin under sultable polymerization conditions w1th the
catalyst composmon accordmgto any of claims 3-8.

10.  The procss accordmg to claxm 8 conducted under muluphase polymenzauon'

condmons

11. The process according to claim 9 conducted under shury polymerization
conditions.

12. The process according to clmm 9 conducted under gas phase polymenza’non

condmons

and

13.  The process accordmg to c]axm 11 wherein said olefin is selected from ethy]ene _

and C,-C, a-olefins, and combmattons thereof.

14.  The process according to claim 13 wherein said olefin is selected from ethylene,

_ propylene, 1-butene, 1-hexene and 1-octene, and combinations thereof.

15. ‘The process according to claim 14 wherein said olefin is propylene, optionally
with ethylene, and combinations thereof. '

16.  The process according to claim 12 wherein said olefin is selected from ethylene

and C;-C; a-olefins, and 'co_mbinations. thereof.

AR
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17.  The process according to claim 11 wherein said olefin is selected from ethylene,

_ cycﬁc oieﬁns, and styrenic olefins, and combinations thereof.

T -



