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20 transition metal compound soluble in the non-polar solvent,
to form a transition metal containing intermediate (or the
catalyst precursor). The transition metal-containing
intermediate is subsequently contacted with a cocatalyst,
trialkylaluminum compound.

25 ' The resulting activated catalyst composition has a
higher productivity in the copolymerization of ethylene
with alpha-olefins and improved alpha-olefin incorpofation
properties compared to similar catalyst compositions
prepared without the silane. The catalyst can produce

30 - ethylene copolymers having relatively narrow molecular
weight distributions and low densities.

" The invention is directed to forming certain catalysts
for ethylene-olefin copolymerization. In accordance with
preferred embodiments of the invention, the proportions of

35 the components of the catalyst precursor of the invention

satisfy the equation K = [Ti]/(([Mg] + 4({Si]) which is less
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they are made. Suitable carrier materials for the catalyst
precursors include solid, porous materials such as silica,
20 alumina and combinations thereof. Such carrier materials

may be amorphous or crystalline. These carriers may be in
the form of particles having a parﬁicle size of from 0.1
micron to 250 microns, preferably from 10 to 200 microns,
and most preferably from 10 to 80 microns. Preferably, the

25 carrier is shaped in the form of spherical particles, e.qg.,
spray-dried silica. The. carrier mate:ial should be porous.
The internal porosity of these carriers may be larger than

0.2 cm’/g. The specific surface area of these materials is

at least 3 m’/g, preferably at least 50 m’/g, and more

30 preferably from 150 to 1500 m’/g. _

It is desirable to remove physically bound water from
the carrier material prior to contacting it with catalyst
ingredients. This water removal may be accomplished by
heating the carrier material to a temperature from about

35 100°C to the temperature at which sintering of the carrier
occurs. A suitable range of temperatures may be from 100°C
to 800°C, better from 150°C to 650°C.
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it by nitrogen or air and-heating to at least 600°C for 4-
16 hours to achieve a surface hydroxyl group concentration

20 of about 0.7 mmol per gram. The surface hydroxyl

concentration of silica may be determined according to J.B.
"Peri and A.L. Hensley, Jr., J. Phys. Chem., 72 (8), 2926
(1968). Internal porosity of carriers can be determined by
a method termed the BET-technique, described by S.

25 Brunauer, P. Emmett and E. Teller in Journal of the
American Chemical Society, 60, pp. 209-319 (1938).

Specific surface areas of carriers can be measured in
accordance with the above-mentioned BET-technique with use
of the standardized method as described in British -

30 Standards BS 4359, Volume 1, (1969). The silica of the
most preferred embodiment is a high surface area, amorphous
silica with the surface area = 300 m’/g and pore volume of
1.65 cm’/g. It is a material marketed under the tradenames
of Davison 952 or Davison 955 by the Davison Chemical

35 Division of W. R. Grace and Company. -While heating is a
preferred means of removing OH groups inherently present in
a carrier such as silica, other removal means are also
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compsund, tdetaliystheactinpichiynd, and the transition netal conpound,

are at |east pardialliy SUgoHY MYvehtM Gare materials in which all
of the reactants used herein, e.g., the organomagnesium
compound, the silane compound, and the transition metal
compound, are at least partially soluble and which are

20 liquid at reaction temperatures. Preferred non-polar
solvents are alkanes,: such as. isopentane, n-hexane, .
isohexane, n-heptane, octane, nonane, and decane, although
a variety of other materials including cycloalkanes, such
as cyclohexane, aromatics, such as toluene and

25 ethylbenzene, may also be employed. The most preferred
non-polar solvents are isopentane, isohexane and heptane.
As indicated abové, the solvent should be free of electron
donors and electron donor solvents; because those electron
donor(s) can react with the organomagnesium compound.

30 Prior to use, the non-polar solvent should be purified,
such as by percolation through silica gel and/or molecular
sieves, to remove traces of water, oxygen, polar compounds,
and other materials capable of adversely affecting catalyst
actiVity. -

35 ' The organomagnesium compound has the empirical formula
RMgR', where R and R' are the same or different C,-C;, alkyl
groups, preferably C,~C,, alkyl groups, more preferably C,-Cs
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' organomagnesium compound.1ls added as will be deposited onto

the support without. leaving any excess of the '
organomagnesium compound in the solution. Because the

20 molar amount of the organomagnesium compound deposited onto
the support is greater than the molar content of hydroxyl
groups in the support; the molar ratios given below are
intended only as an approximate guideline and the exact
amount of the'organomagnesium compound in this embodiment

25 . must be controlled by the functional limitation discussed
above, i.e., it must not be greater than that which can be
deposited onto the support. ' The amount of the
organomagnesium compound which is deposited onto the
support can be determined by adding the organomagnesium

30 compound to the slurry of the carrier until the
organomagnesium compound ‘is‘ detected in the solvent;

‘For example, for the silica‘carrier heated at about
600°C, the amount of the organomagnesium compound added to
the slurry is such that the molar ratio of Mg to the

35 hydroxyl groups in the carrier is 1:1 to 4:1, preferably
1.1:1 to 2.8:1, more preferably 1.2:1 to 1.8:1 and most
preferably 1.4:1..
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preferably 0.50 to 0.80, more preferably 0.55 to 0.75 and
most preferably 0.66. For the preparation of higher
density (at least 0.94 g/cc) pblymerS“and copolymers of

20 ethylene, it was discovered that the catalyst exhibits
higher activity when the catalyst is prepared with a total
[silane):[Mg] molar ratio at the minimum end of the range
of 0.4 to 1.0, that is, at 0.4 rather.than at 1.0. .

- Formation of the contact mixture of the

25 - -organomagnesium compound, the silane compound and the inert
solvent with subsequent slurrying of: the carrier therein
obviates the necessity of equipment requiring high-mixing
capabilities for the commercial scale-up of catalyst
production. - Therefore, the present synthetic method

30 particularly allows for a complete contact of all
components on any scale. In preferred embodiments, the
‘mixture of the organomagnesium compound, the silane

- compound and the inert solvent is prepared first and
subsequently the carrier is slurried therein prior to

35 precipitation of any components from the solution. - The
total amount of the silane compound may be added in one
step to form the liquid mixture. However, the invention
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invention, ite¢hS carrier. The exact molar ratio of Mg to the transition

metal will therefore vary (depending, e.g., on the carrier
drying temperature) and must be determined on a case-by-
case basis. For example, for the silica carrier heated at

20 200 to 850°C, the amount of the transition metal compound
is éuch that the molar ratio of the transition metal,
derived from the transition metal compound, to the hydroxyl
groups of the carrier is 1 to 2.0, preferably 1.3 to 2.0.
The amount of the transition metal compound is also such

25 that the molar ratio of Mg to the transition metal is 0.5
to 3, preferably 1 to 2. These molar ratios provide
catalyst compositions which produce HDPE and LLDPE resins
having low melt flow ratio values of 20 to 30. 1In
particular, catalysts.of the invention allow for the

30 production of LLDPE resins characterized by MFR values less
than 27. Film made of these LLDPE products exhibits
excellent dart drop impact resistance and enhanced MD
Elmendorf tear strength. As is known to those skilled in
the art, such LLDPE resins can be utilized to produce high-

35 strength film or injection molding,p:oducts which are
resistant to warping and shrinking.



5 nost preferred to add all silane to the slurry of carrier
prior to \WordhResati ng transition netal conpound into the P(El‘lU%%/lfﬁSal yst

precur sor. Finally, the slurry is contacted w't I"east .one ,
transition netal conpound soluble in the non-polar solvent, 10

preferably, after the addition of the gilane conpound is conpl et ed.
This synthesis step is conducted at about 25 to about 70[err]C,

preferably at a referably at
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A A A
met al conpozerpounds hepmmdyly tetravajrempstxﬁaniwn zompaundss. 1 The 2. 0,

f bl t ed ti d
P;eaF;g sﬁcn#sq% &gf%]red ratl o rg% ecfi:){t rans:t%rgll'nm:C égoouln
0.5 u’@‘@rﬁﬁ e‘?%r@fﬁr}s t:’fQﬁ ?e%@qﬁﬂ%‘iﬁ é'!§3b§]fﬁ‘?)\h%lélse<i and

cat alpyst ceamsrdl B hoestPieEiss HPE apfbddd R a7 Reransitiof'avi ng | ow
melt flow ratiaq val ues o rticular, catalysts of the

'an{ 30, Ln .. 43
i nventi on S (GERIRNGE) which may, he Jpcjudddopr AnYsitransitifn eri zed by
MFR val ues netssl compoundlarha{?ﬂ may [be ek m‘ldﬂeesmy_lan% Wweodigded igxhibits

excel | ent n d El mendorf tear
st rengt h. EJ uq‘Lnown to ose egiq{lﬁ%%&ql%q"% q“%r%%%t °n5§’r°tundﬁjch LLDPE resins
can be uti IRrefenred sdvants ffer 3he tEtQ:'tarV@igtm: failttandun 1garmpcuwmisnol d| ng

Progycts whireh jdchexane or GfcPeitiared Warping and shrinking. WO
97/ 12675 PCT/ US96/ 12303
-8- The solution of the transition metal compound, such as

the tetravalent titanium compound is added to the slurry
containing solid carrier and is heated to a suitable
reaction temperature, e.g., to the reflux temperature of

20 the solvent. The supported catalyst precursor formed from
the four components described above is then activated with
suitable activators. They include organometallic
compounds. Preferably, the activators are trialkylaluminum
compounds which contain alkyl groups of 1 to 6 carbon’

25 atoms, preferably 1 to 4 carbon atoms. More preferably,
the activators are triethylaluminum or trimethylaluminum.
The most active catalyst is formed when the activator is

trlmethylalumlnum.
The catalyst may be activated in situ by adding the
30 activator and catalyst precursor separately to the

polymerization medium. It is also possible to combine the
catalyst precursor and activator before introduction into
the polymerization médium, e.g., for up to 2 hours at a
temperature from -40 to about 80°C.

35 A suitable amount of the activator expressed as the
number of moles of the activator per gram atom of titanium



Suitable transition netal .compounds used herein are conmpounds of
netal s of WOOPE2TV¥A, VA, VIA or VIII of the Per i odirCTIS9542308 t he
El errent s, as published by the Fisher Scientific Conpany, Catal og
No. 5-702-10, 1978 providing 5 t hat such conpounds are soluble in the
non- pol ar sol vents. The preferre@<transition nmetal conpounds are
titani um conpounds, preferably tetravalent titani um conpounds. The
nmost pref errexhtﬁheir&atammonml be frémri upo t 200 cad ois dpreferably

M xt ures of t#"aéﬁ% a[r’?tgl corrpounds may al so be used and 10
general ly no Testrictions are qPosed on the transition met al

conmpounds whi ch mBthleng |antrlpha-ekefins imay be cop@&&mﬁr:mm¢omnuhthat
may be used Qr&neci@é/lfééé) ﬁ’f‘eﬁ@f‘é’d'ébcordm GI9<5'J c‘!\ftﬂm&t ése
transition netal compounds. Preferred sol ven s for the t ava ent

titani 8m conPoMRRELCN bY apy $uitable PTRCEI/nertYTh Processes inciyde
sol ution of gl ynieariddt ivn NEdadt Lo earkiedicdutisin suspenidion ptigval ent

titani um como i S added t t he sl ontalnl so lid carr|er
and is heat cP S H T Tapit the Gas pHads ., Gagars 2ol iherizationg
reflux tenpersteprefiexed sudhhas dthase takifig mlmrimobtatné&sbed

Betivated w meco¥and, sencBia i, PIRRRRLE SR e oy 56

conpodfds. PaFtalaste nrrduged \aqearding 49 iagneats of ithe Presentorrpounds
whi ch cont ai 13 riteiitl i dH O 4iSl &dutlar Wi N tie pol BHaFS mdy éfﬁﬂ?’aﬂl%o 4

carbon atons pref er.abl t he activators are trlethyl um
or trimethyl ;ﬂ‘{#oﬁﬁﬁ d with %ﬁ’e"‘?ﬂﬂ'{ \fg‘ %Wr’r%a BIRmets R 1ok
activator isout at ﬁél&tﬂ*ﬁﬂﬁﬂlﬁwrnamperatures, e. éﬂuefxﬁmﬂahﬁutﬁnbtkb

activat ed | n it Dol nolle i ror 3 AN ALY oy PherUT 20T

separately t§ yimerization ne
© conbi &8 the eudencza,d ehyysat Rerssiduirnvesp rchangeacin \mldr rddexes | (M, atdc T On

into yﬁgglon
tenperature from 43%1 about B%ér’r&aﬁlgrsté cﬁréghtéhsééa#e ’gémunt of
the activat oSR5SR the thresent 1“Wﬂﬂﬁi9n(ﬁr§nh¥gﬁkﬁ agtel v tanditeay per

gram at om of Hd\ie’vlﬁirﬂfﬁctlvmy of \é2 A€aktS Hrom about 3,000 to about
PCT/USQG/lZBQ% 000 gram of polymer produced per hour per gram of
20 catalyst per 100 psi of ethylene pressure.

The catalysts prepared according to aspects of the
present invention are particularly useful for the
production of HDPE and LLDPE resins with densities below of
0.96. The LLDPE resins may have a density of 0.94 g/cc or

25 less, preferably 0.930 or less or even 0.925 g/cc or less.
In accordance with certain aspects of the present

invention, it is possible to achieve densities of less than
0.915 g/cc and even 0.900 g/cc. :
These LLDPE resins may be polymers of ethylene with
30 one or more C,-C,, alpha-olefins. Thus, cppolymérs having
two monomeric units are possible as well as terpolymers
- having three monomeric units. Particular examples of such
polymers include ethylene/l-butene copolymers, ethylene/1-~
hexene copolymers, ethylene/4-methyl l1-pentene copolymers,
35 ethylene/l-butene/1-hexene terpolymers,
- ethylene/propylene/l-hexene terpolymers and
ethylene/propylene/l-butene terpolymers.



in the catalyst may be from1l to 100 and is preferably greater than

5. wo 9712675 hyl ene and al pha-ol efins may be copol yrmepcragosnsbs

the catal ysts prepared according to aspects of the present 5 I nvention
by any suitable process. Such processes include pol ymeri zati on
reactions carried out in suspension, «<3p= solution or in the gas
phase. Gas phase pol yneri zati ons are preferred such as those taking
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cat al yst pdmvedtippi, eb expyessedpbysthecMFR value, variks ¢xoal adbbut
prepar ed aggok.di SR&c -2a PEgSEe are
particul ar 9 Ege?ur ?nﬁ F% b§e9@r%ﬁ§ybé4 BénE§ QBBEE §g59§%ﬁ§ resins with
denkPti es bavdwdop denSItYOOQGab?H§ PLBPL tesrhouka-R4Pegdcdensidt gnof 0. 94

g/cc or 251, (vAR$S) @f%&swlmﬂ €8 0atsbut eF60 07 . NLN D BeGd/ €6 O | ess.
I n accordapge wt ig@h ,lfl ect of t rese | nvent lon, it is
S |

possi bl e t GPEER; 8k s§“F aHgR vaEueg 3rs indicakiveved 0. 900
g/ cc. a relat1v§hysnatraPEmoéecnianayemghpoayﬁtrsbﬂﬁlehhyteaaemnth 30

one or E&ﬁ&&% C{@ﬁé]rgiggﬁg gfigﬁi gluggpﬁt Egis haV|ng

t wo nnnone rcTunits are possi erpo havi ng t hree
mongeri c nnepgreﬁaw;thuth¢ éﬁﬁﬁ%Yégsoﬂfsthhs inventpohyakse indicate
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Ethylene copolymers produced in accordance with

20 certain aspects of the present invention preferably contain
at least about 80 percent by weight of ethylene uhits.
Most preferably, the LLDPE resins of the invention contain
at least 2 weight percent, for example from 2 to 20 weight
percent of an alpha-olefin.

25 Preferably, the polymerization reactlon is conducted
by contacting a stream of the monomers, in a low pressure
gas-phase process, such as in the low pressure fluidized
bed process with a catalytically effective amount of the

~ completely activated catalyst at a temperature and at a

30 pressure sufficient to initiate the polymerization
reaction. :

In order to achieve the desired density ranges in the
copolymers it is necessary to copolymerize enough of the
alpha-olefin comonomers with ethylene to achieve a level of

35 1 to 5 mol percent of the C, to C; comonomer in the
copolymer. The amount of comonomer needed to achieve this
result will depend on the particular comonomer(s) employed.



WO 97/ 12675 PCT/ US96/ 12303

-.10- WO 97712675 The term MFR is a ratio of | [err]/I[err] PCTUSP6/1230%
measur ed according to ASTM D- 1238, Condition E, neasured at
190[err]C and reported as grans per 10 m nutes; whereas l[err] is
measured according to ASTM D- 1238 Condi-llen F, neasured at 5 10.5
times the weight used in the nmeasurenment of I[err]. The
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copol ymers priqdiyC e ohhAEed r&HHdM firh a&(bunts thrtw rlsa é‘x‘l‘pfb he
present i nventi,on pre erabl ont%ﬁg L east .a ent by

vei ghlOof et Mgt upTes era tlzprpéfréi% PY t“f?e‘q_ ‘iﬁ t he
i nvention cCOMIDPE resins aiavh.e@ta Aewriigiyt gfeleas tHar (E.mmlgydd.om 2 to

20 vei ght 35, Spasd) RO A 3, o s1uiai FLEHESO!Y, the

pol ymeri zation re tShtad ream of the
nmononers, i nreachorr Mrp@lmerlzaga@mmm ahe ielde | ow

pressure fl %%%%d the sint¥dry Whiperdtile’ S g i daraldREd | vepgyount

of the ely activdted Catal yst at a tenperature and at
presstibe suf fﬁh@i ém"dt‘@tllmrt ioft ethydeng FaRalymersh 1n the progess, pf the

In order to ghisaHt tikRredrsiomnd aiﬁr@énaﬁimweﬁmptﬁakwre of 3C0RR WIB°E it
's necessary to %%&%f&edqgﬁﬁ(g“%éﬁkerature of 75° to 95°C is most

preferred. Temperatures of 75° to 90°C are used to prepare
LLDPE products having a density of 0.91 to 0.92, ' '

20 temperatures of 80° to 100°C are used to prepare LLDPE
products having a density of 0.92 to 0.94, and temperatures
of 90° to 115°C are used to prepare HDPE products hav1ng a
density of 0.94 to 0.96.

The fluidized-bed reactor is operated at pressures of

25 less than 70 bars, with operation at the higher pressures
in such ranges favoring heat transfer since an increase in
pressure increases the unit volume heat capacity of the
gas. The partially or completely activated catalyst
composition is injected into the bed at a rate equal to its

30 consumption. The production rate in the bed is controlled
by the rate of the catalyst injectibn. The feed stream of
gaseous monomer, with or without inert gaseous diluents, is
fed into the reactor at a space time yield of about 2 to 10
pounds/hour/cubic foot of the bed volume.

35 Resins produced with catalysts of the invention
exhibit excellent mechanical properties. Although there
may be differences in catalyst productivity and l-hexene
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LLDPE products @_?V|€%lf densi of, 0. 931:[0 1(:) 92 %8% t enperatures of 80
to 100[err]C ar %Vtﬁ%h%.%FQif§¥f ustrate tRFEERfM Mg a density of

0.92 to O.bmventnionenperatures of 90[err] to 115[err]C are used to
prepare HDPE products having a density of 0.94 to 0. 96.

The fluidized-bed reactor is operated at pressures of 25 . less than 70
baR®, with operation at the hlgher-FKAHEﬁgﬁs : in such ranges favoring

heat trangxaMIImCE QR4 NEIFASE dFy neptan@rﬁétacﬁaédmﬁaesa tdhg, uni t
\ég![ :J\r/rzt Qg%a{aoam tgltn?c;sgrpere to a 160 ml SedX rtl;J!aaslkl %ocr){tacl%r;.prlgetael Y
magnetic stirring bar. 8.2 ml of a 0.736 molar solution of
dibutylmagnesium (6.04 mmol) in heptane was added at room
20 temperature to the flask followed by the addition of 1.34
ml of neat tetraethyl orthosilicate (6.00 mmol). The
contents of the flask were stirred for 50 min. and then
6.09 g of Davison-grade 955 silica (previously calcined at
600°C for twelve hours) was added to the flask. The flask
25 -was placed into an ocil bath held at 55-60°C and stirring
continued for 50 min. Next, 2.2 ml of a 2.717 molar
solution of titanium tetrachloride (5.98 mmol) in heptane
was added to the flask and stirring continued for 40 min.
Finally, the heptane was removed by evaporation with a

30 nitrogen purge and 9.96 g of a free-flowing catalyst powder

was obtained.

EXAMPLE 2 - Typical polymerization conditions were as

follows: A 1l.6-liter stainless-steel autoclave at 48°C was
35 filled with 0.50 1 of dry heptane and 0.175 1 of dry 1-

hexene, and 3.0 mmol of trimethylaluminum (TMA) was added

to the reactor while under a slow nitrogen purge. Then the
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1.34 m of neat tetraethyl orthosilicate (6.00 nmol). The
contents of the flask were stirred for 50 min. and then



6.09 g of Davison-grade 955 silica (previously calcined at 600[err]C
for twel wyol@usérs was added to the flask. The flask 25 d |nto
an oil bath held at 55-60[err]C and stirring conti nue or

Next, 2.2 m of a 2.717 nol ar sol ution of titanlunltetrachlorlde
(5.98 mmol ) in- heptane was addeggdt o the flask and stirring continued
for 40 mn. Finally, the heptane was renoved by evaporation with a
30 ni t napen 1Birerea b rd6 g of a free-flow ng catal yst powder

was obt ai ned. EXAMPLE 2 - Typi cal polynerization conditions were
as follows: A 1.6-liter stainless-steel autoclave at 48C was 35
filled with 0.5@.1 ofA jpsodess dfor furmink’a atfalirst tompositidie)gsie, and
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I nt r oduced comp¥digdsai n t he 5 - - pressure at 120 psig. Next, 0.0367 g of
catal yst precur was |ntrod ed i,nto the réagtor with

et hyl ene @\)er pﬁ:re&asrlhng Eulg oﬁgct Lo MIXERES, & RErE o3 VeRF rhel d at
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The pol yner C Gdmpotd Eohtaihs’dltbeioN@arbon atoms; and
wherein the alkyl group of said tetralkyl
orthosilicate contains 1 to 10 carbon atoms;

(ii) adding silica to said contact mixture to form a
15 slurry,'wherein said adding is undertaken prior
to formation of a precipitate in said contact
mixture,
wherein the silica has 0.4 to 0.9 mmol of OH
groups per gram of silica:

20 wherein the dialkylmagnesium compound is
added in step (i) in an amount to provide a
molar (Mg):(OH) ratio of 1.0 to 1.8 and
wherein the tetraalkyl orthosilicate is
added in step (i) in an amount to provide a

25 (tetraalkyl orthosilicate): (Mg) molar ratio
of about 0.40 to about 1.00;

(iii) heating the siurry of step (ii) with stirring, to
a temperature in the range of 40 to 65°C,
(iv) adding TiCl, to the heated slurry of step (iii)

30 in an amount to provide a molar (Ti):(Mg) ratio

of 0.7 to 1.4.

N 0
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orthosilicate cont gi ns to 10 cangon at addi ng

o1 1 1oobt 0" oo PRSRGRLID: Mok, FENCANEEARLRR Brovided by dibuby) negiuRs| n
said addi ng i(siynder thkeesipdicon molar concentratiohopkewvidedobyof a

precipitate %gt§g|Qﬁ%ﬁné§25051éi§a§ﬁélanF K is M3 & 0.23 to 0.31 or oups

wherein the S|I|ca

per gram of ZRngea; 20 wherein the dial kyl magnesi um

conpound i's added in step (i) in an anpunt to provide
;Ng):%d—i)sl ratio of 1.0 to 1.8 and

mhereln t he tetraélkyITBPtRGQF aP aim 1 wherein the added in step

(i) ipoan amgiatkyomagheésdamaisSdibutylmagnesium. (tetraal kyl

orthosilicate): (My) nolar ratio of about 0.40 to

about 1. 00; (ii1) heating the slurry of step (ii) with stirring,

4. a Aerptadysteconppldtiongformedlatcotlingr £6, the
(|v) addi ng ;%Qégggrb t%l%ﬁﬁ heated slurry of step (iii) 30

in an anount“to provi mol ar (Ti): (M) ratio of 0.7 to
1.4.

5. A catalyst composition formed according to the
process of claim 2.

15 6. A catalyst composition formed according to the
process of claim 3. '
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An ethylene-alpha-olefin copolymerization catalyst is prepared by impregnating a porous support, such as silica, with a contact mixture
of an organomagnesium compound such as dialkyl magnesium and a silane compound which is free of hydroxyl groups, such as tetracthyl
orthosilicate. A transition metal component such as titanium tetrachloride is then incorporated into the support in a specific ratio to the
magnesium and silane components. Activation of this catalyst precursor with a trialkylaluminum compound results in a catalyst system
which is effective for the production of ethylene copolymers. .




