;~e3ep, 6Tp(~, 1 w1l 29 January 2003 PROCESS FOR PRODUCI NG CATALYST FOR
ETHYLENE POLYMERI ZATI ON AND PROCESS FOR PRODUCI NG ETHYLENE PCOLYMER Fi el d of
the Invention 5 The present invention relates to a process for producing a
gatal yst fox ethylene polymerization, qand a process forz?ngpmﬁymgggg

et hyl ene pol yner. Background of the Invention 10 An.ethyl ene de mer havi ng
a | ow conPBREESS EDR ARSIDUNNG GREALXETGHOR doipGiid Piod LTz QN D

®i ewpoi nt of Eroperties of films obtained therefromsuch as; for exanple,

t ranspar eRBYFEFEPBER PROPUECEANCETHYLENECRPREMERS| st ance. As a

pol ynmeri zati on catal yst having a superior catalyst 15 efficiency, there is
known a catal yst conprising (i) a solid catal yst conponent obtained froma
=conbi nation of a specific magnesi um conpound and ( ii) a specific titanium
conpound Field of the ERWEDLEONJIP-H 46- 34092, JP-H 47-41676, JP-B 55-2356
and JP-H 57-24361). However, an ethyl ene pol yner obtai ned using such a 20
cat al y8t is notTRetprgsen brinviendman Wﬁé«%@isngooﬂ nrarss i Ik Prodardiag
Further, as a polynerization catalyst for producing a highly crystalline
propyl eneadpsaiadyst Heee eshvAens PTHMATIALEAHri 8Ny & BBHPFES8atfairyst
conponent obt ai ned using an 25 oxygen-contai ni ng el ectron donor such as an
ester as BROfREERBaRNAS BYleéﬁ,PPgYméﬁanple, JP-B 52-39431, JP-B 52-36786,
JP-B 1-28049 and JP-B 3-43283) . However, a copol yner of ethylene and an cx
-ol efin obtained using such a catalyst is also unsatisfactory froma

vi ewpoi nt _of bl ocking_resistance, 2 _. 29 January 2003 Furthernore,
IPO% §hes

JP- A 11- sB3%KIZAER B¥8BLHPEc| 0se a catal yst for ethyl ene

pol y i zation can a .l ow_cont ent

of 1 ower nn|ech%§?%§§#§m?égﬁﬁﬁﬁﬁaggiﬁégﬁQfn$°$€%%£§%i?3§%§?WPlsFular

o et e Fafleb e flat g SUVLEDE PR TE 3 B S TS AT g "0 @

Obj ect Offiﬂﬁs'8¥€21h8a %herefrom such as, for example, transparency,
impact resistance and blocking.resistgnce.

As a polymerization catalyst having a superior caealyst

15 efficlency, there i1s known a catalyst comprising (i) a solid
catalyst component obtained from a comblnation of a specific
magnesium compound and (ii) a specific titanium compound (cf.,
for example, JP-B 46-34092, JP-B 47-41676, JP~-B 55-23561 and JP-B
57-24361).-However, an ethylene polymer obtained using such a

20 catalyst 1s not satisfactory from a viewpoint of blocking
resistance.

Further, asapolymerizationcatalyst forproducingahighly
crystalline propylene polymer, there is known a catalyst
comprising a solid catalyst component obtained using an

25 oxygen-containing electron donor such as an ester as an internall
donor (cf., for example, JP-B 52-39431, JP-B 52-36786, JP-B
1-28049 and JP-B 3-43283). However, a copolymer of ethylene and

an ¢ -olefinobtainedusing suchacatalyst isalsounsatisfactory

from a viewpoint of blocking resistance.
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10 It is an object of the present invention to provide a process for
produci ng a catalyst .for ethylene polynerization. Preferably the process
cdn produce an ethyl ene polyner having a | ow content of a | ower nolecul ar
vei ght conponent. ° 15~ The invention_glso relates to @%Janiary 200Bocess
for producing an ethyl ene polynmer having a | ow content of a | ower nolecul ar

wei ght conpongnt .. Sunmary the, In pon ' 20 The _pr t.dnyention
Brovi des a ppglé’éggefﬂ?rﬁrog{?c'i%gli;\_%gggﬁy&ndf o‘?P'égh}ﬁé'ﬁgeZ%&%/n%}?EéPP@n,
whi ch cameisgsykhe roreR tofy 1601 3581 e M £ 8t 068, aRAL BN c o )p@o?j@{:édan
cat al yst conponent containing at |least titanium mnagnesium and hal ogen
atons; Zriylgnan palgameml B@viing canpbemd;coivicen(t | Of alhweer ooytécular
<onpound,_ wmherein _the h%terOﬁﬁclic conmpound _i s_at | east ane conPound

sel ect ed' IR t KEGEHTS onsF SFENG T6f £t )1 Bne’ AR Vpr 8&y|3e’f‘1% BRPdBI
trimeg hydedes Oy de, tiel raby gl ohar 8Bl yhet 3Gl 8BRYOXYEHAWA O HE3Ing

t et rahydr opyran, hexanet hyl ene oxi de, 1,é-d|oxepane, 1, 3-di"oxane,

1, 4- di ox@nByrthedi donl agonemet afl a1, 1D>wEnxpdhaculaz- diemsthty | cdmBedenxol an,
4-met hyl -1, -dioxglan, furan and s-trioxan. 3 _ 29 January 2003 The
present%?n/?ﬁ+5% al so provides a process for produci ng an ethyl ene

pol ymer, which conprises the steps of: (1) contacting with one another (i)
a solid catal yst conponent containing at least titanium magnesium and 5
hal ogen GRieet ¢fi thanInvgatié@hum num conpound and (iii) a heterocyclic

compgyind to obj ai.n cat al f t hyl en | yerization, and (2

pol yheri zi ng g%hﬁﬁe%ﬁ} é$jé§hyd§ﬁ§ %dpéF%FggsﬁQﬁﬁPE&?w 5p ﬁféﬂ&ﬁ?ién

pol yner igodtes somongser otiesdddiaty 10 et hyl eaealiydtt he ppesencetpithe
obt ai ned catal yst for ethylene polynerization to obtain an ethyl ene

pol yner ,pahgrerhzahéoRet er oByeifegabdanpdiied inraresastanr eprodpoandan

sel ected fromthe grQup consistin et hyl ene . oxi de ropyl ene, oxi de

r1 et hyT ERE BRP B AR oY Shir B Lo s SYBERR rer o DMK, GPGH Bt

t et r ahydg@pyrencofipsaenathyl ene oxi de, 1, 3-di oxepane, 1, 3-dioxane, *

1, 4-di oxane, 1, 3di oxol an, 2-nethyl -1, 3-di oxol an, 2, 2-di net hyl -1, 3-di oxol an,
4 meldyl - 1, 3- Bhexdin#entipmnaife £akatE@nto2P Mgl ing PeRHIGRT DN EOF t he

| nventi o socyclic c Js o] [t pr.esent
| nvent i cpreEUEEHGY b ¢ SHPARHE DA g T e R ek L 8 s
an ar omalowebetelecuthkirc wedghtubn@orsgntal | phati c 2~ heterocyclic conmpound.
A preferred heterocyclic conpound is a 3-to 8- nenbered heterocyclic
conpound. As the heterocyclic conpound, for exanple, those represented by
the foll ew orxul f ated. In the formulas, X is a hydrogen
atom a ﬁ?@ﬁgggrggﬁtg%bﬁgﬁéﬁﬁgﬁyrwdrocarbyloxy group or an am no group
subs0t ut ed wirhle tpuoedwrdr otavbonignoupsyviades t Ae prespect | Fer Xps oidu ctilmgy

nol ecul e may be bonded with qne another. The heterocgyclic conpound nmay be
that f or RecEayA BT R8Tt 5 0T S SPRLRPBEABS L6 ec MELeN  SOMBEASEFy 103

-3A fromsthe GeMRAHIITRY iwined Hiek oypyikbrone another at their X
portions. A hetero atomconstituting the ring of the heterocyclic conpound

is preferably (sdl ect ed faadrhd heagrdypstcornpenent ofcobt@iodmglsatl desats and
G oup 16 ekenents. O these rmre)g %eferabge i.s that selected fromthe
group cofditS R o3 TyEh, 2 Mo % BPag, 6%¥gén and sul fur atoms. Much
nore x3r ef erabl g i)s thah selgegiced Jnigian o ®ud comsd st i ng of nitrogen,
phosphorus, oxygen and sulfur atoms, provided that IO at |east one of the
hetero atoms c Y tu@ ng theteueRys¢sian - compound, wherein the

heterocyclic compound is at least one compound selected from

the group consisting of ethylene oxide, propylene oxide,

trimethylene 6xide, tetrahydrofuran, 2,5-
30 dimethoxytetrahydrofuran, tetrahydropyran, hexamethylene
oxide, 1, 3-dioxepane, 1,3-dioxane, 1l,4-dioxane, 1,3~

dioxolan, 2-methyl-1,3-dioxolan, 2,2-dimethyl-1l,3-dioxolan,

4-methyl-1,3-dioxolan, furan and s-trioxan.



oxygen atom Preferred heterocyclic conpounds are those having (i) a .’
hetero atom sel ected fromthe group consisting of nitrogen, rvxXX X~X
O1 " X~~-0 X~ \V 0DOXXXX~XX~XXOXXXX XXXOXXXX x X X ~~~ X X~

LIT-X 0\ /0 X XX YX ~XXX__ XXX X x X X" X 2XJxndapy 208329
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v The present invention also provides a process for
. producing an ethylene polymer, which comprises the steps of:
(1) contacting with one another (i) a solid catalyst
component containing at least titanium, magnesium and
5 halogen atoms, (ii) an organcaluminum compound and (iii) a
heterocyclic compound to obtain a catalyst for ethylene
polymerization, and
(2) polymerizing ethylene, or ethylene and at least
one kind of an addition polymerizable comoncmer other than
10 ethylene, in the presence of the obtained catalyst for
ethylene polymerization to obtain an ethylene polymer,
wherein the heterocyclic -compound is at least one compound
selected from the group consisting of ethylene oxide,
propylene oxide, trimeﬁhylene oxide, tetrahydfofuran, 2,5-
15 dimethoxytetrahydrofuran, tetrahydropyran, - hexamethylene
oxide, 1, 3-dioxepane, 1, 3-dioxane, 1,4—dioxané, 1l,3-
dioxolan, 2-methyl-1l,3-dioxolan, 2,2-dimethyl-1,3-dioxolan,

4-methyl-1,3-dioxclan, furan and s-trioxan.

20 Detailed Description of the Invention
Heterocyclic compound
.A heterocyclic compound used in the present in&ention
is not limited in kind. The heterocyclic compound may be
either an aromatic heterocyclic compound or an aliphatic
25 heterocyclic compound. A preferred heterocyclic compound is
a 3-to 8- membered heterocyclic compound.

As the Theterocyclic compound, for example, tbose
represented by the following formulas are enumerated. In
the formulas, X is a hydrogen atom, a hydrocarbon group, an

30 hydrocarbyloxy group or an amino group substituted with two
hydrocarbon groups, and the respective X's in the molecule
may be bonded with one another. The heterocyclic compound

may be that formed by bonding two or more compounds selected
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29 January 2003

from the compounds mentioned below with one another at their
X portions.
A hetero atom constituting the ring of the heterocyclic
compound is preferably selected from the group consisting of
5 Group 15 elements and Group 16 elements. Of these, more
preferable is that selected from the group consisting of
nitrogen, phosphorus, oxygen and sulfur atoms. Much more
preferable is that selected from the group consisting of
nitrogen, phosphorus, oxygen and sulfur atoms, provided that
10 at least one of the hetero atoms constituting the ring is an °
oxygen atom.
Preferred heterocyclic compounds are those having (i) a

hetero atom selected from the group consisting of nitrogen,



OXXXXXWN XTI ,0X~/y XX X X 29 January 2003 Xr'* X X X X NO X X ~
XXX/ "N I XX~XXXSXX~XXOXXXX~XXXX~XX-SXXX
- 29 January 2003 phosphorus, oxygen and sul fur atons as the hetero atom
constituting the ring, and ( ii ) at least one -C 0-C ROnthriuvary #0038 ng.
More preferred heterocyclic conmpounds are those having an oxygen atom as
i ing the ring(s%stenl Speci fi c exanpl es of
Gexanet hyllene| oxi de,

Xi de) pylene oxi de,
t hoxyt ex #%}:E?Q,
pane,
1, 3-di oxane, L-#-di oxane, | , 3-digxol an, 2- , 3-di 9x X

2, 2- dlnethji-l 3- di oxol An, /4- met hyl - 1x Ian f uka /2.8- di et hyl furan
and s-trioxan.XParticul ar preferred clic coﬁbounds are 4- to

8- nenber ed conpounds having a -G 0-CGOC b dX The heterocyclic conpound
is used in an anmount of usually 15 fron11 mol to 2000 mol, and particularly

trinethyl ene okide, tetX

t et rahydropyra

preferably from5 nol to 1000 nol, per of the tltanlun1ato in the
solid catal yst conponent. An annunt of the heterocyc ou used
agai nst the rganoalun1nun1conpggnd |5 usux ly fro ¥10 nol,
and partlc oprefergbly fr ﬁgS nol , 20 t he
al um num onlln tS<:8bganoalu num conpoun
X X y
« OWLX X oo X
| xﬁ/, \(—x X X
X O ' X A
O 0 X X
¥ x X X
X X
; K
X X
X_ O Lx X*
N {/ X O\%
| 0 X'ﬁ/ 5
XF% oh/é
X X
Xx X X'y X




Solid catal yst conponent A solid catal yst conponent used in the present

i nvention may be any known solid catal yst conponent containing titanium 25
magnesi um and hal ogen atonms. Exanpl es thereof are those disclosed in JP-B
46- 34092, JP-B 47-41676, JP-B 55-23561, JP-B 57-24361, M3 Ba325392863 JP-B
52- 36786, JP- B1- 28049, JP- B3- 43283, JP- A4-80044, JP-A55-52309, JP-A 58-21405,
JP-A 61-1818Q7, JP-A $3-142008,, JP-A 5-339319, 6 X Q )9 2003 JP-A

54-148093, J 4-2 04, JP-A JP- A 64-600fi -179720, JP-B
7-116252, JP-A8=+34124, JP-A 9-3 P-A 11-22862 11-80234 and
JP-A 11-322833. | As |the solid catal nponent, pr e those 5
cont ai ni ng g ereeyon donor in yon to the tpaniu magnési um and

hal ogen ators. /As a process forXprodugi ng the solid cat/alyst conponent, the
foll owi ng procgsses (1) to (5) can be gxenplified: ( ocess conpri sing
the step of contacting a magnesi um 10 ‘hal i de conmpound and a titanium
conpound with each other, ( 2 ) process conprising the step of contacting a
nagne5|un1hallde npound, an el ectron donor and a titanium conpound with
one anot her, ocess conprising)&hg step of dissolving a magnesi um 15
hal i de conpound a titani umgonpou n an el ectriyn donative solvent to
obt ai n a sol ut@®on, \and i npr egnafM arrier wwth the ion, (4)
process conprising (he step of contlacti a di al koxymag esidﬁzconpound and
[ ther, and ( 5 J~process conprising
| yst conponen recuf sor containing
hydrocarbylok& , (b)) a

the step of
a magnesiu titaniumato
hal’ogeno conpound ving a capab ity?ﬁf hal ogenation and (¢ an el ectron
donor 25 with one another. O these, e process (5) is preferable.

Preferred solid catalyst conponent precursors are solid products (1) and
(2) nentioned bel oy 1) solid pr obtalned b% redUC|ng titani um

conpound 7 X
N% X j: ji
0 -
X/§< X7\
X

atom

X ]
X
X
X - X X
/k A S x>~ O~y
S X %x _
)
X X
. x X X X
X X< O~ X
X -
O X X
X 0
X%



29 January 2003 represented by the following formula with an

or ganomagnesi um conpound in the presence of an organosilicon conpound
having an Si-0 bond, $ Ti ( ORL ) aX4-a wherein Rl is a hydrocarbon group
having 1 to 20 carbon atoms, X is a halogen atom and "&9g )§nGal g@g@

sati sfyi BgoQphous,4 6ﬁflgeﬂp'aﬁ'1ci-1 -ROARA . a2Bfs10a Zthe Scﬁé\i (YJ

obt ai ned by redUC|ng the titani um conpound represented by the above fornula
W th an ebgararagies tie H?Uﬁddl Miihatpresestenof-co-@-ganasi in aore
conpound having an Si-O bond and a porous carrier (cf. JP-B 4-57685).

Exanpl es rahgRIMbHe tfiee faliaer hetarbayalecat ko i dsipS eStBBséhasingtdiy| |
ethyl, propyl, i-propyl, butyl, i-butyl, anyl, i-anyl, hexyl, heptyl,

octyl, degybearagtandeayly ©f ohpdietand atgomupasstichtaagtitenyingeyetdm. xyl yl
and napht hyl groups; cycloal kyl groups such as cycl ohexyl and cycl opentyl
groups$; al kenyEpgralfips extanples afi pitéferxegdhpeandyaldickybmpoongds axech as a
benzyl group. 20 Anong these ( al kyl groups having 2 to 18 carbon atons and
aryl groepbyheneng éxide 18 ganopgrleateonsoalée pr eftarimesthwhehest r aixghie ,chai n
al kyl groups having 2 to 18 carbon atons are particularly preferred. \Wen
"a" in thetabbydrpbSumana i s a nunber satiStdiingtRog8yietrahydroifiugdnum
conmpound may be one having two 2% or nore (ORl) groups different from one
anot her . tﬁ§raRYdFﬁPHﬁénabovéh¢%@m%thyl%n@hIoM %ﬂon]1a3bﬂéﬂﬁﬁ@a@@0n1and
an i odi ne aton1can be exenplified, O these, a _chlorine atomi

partlculérpy 6P§P§PPéd4T@ﬁ&%ﬁ%ﬁ¢%d3 %i°¥ﬂl§%ezaﬂé¢éyﬂoﬂnﬁl51P§°&a@unber

s a rticularly preferred "a

fgthib F&WP%HV@O#S OggﬁPBsentg4m8$B§He laBo@dorgtadi-a cdmnse.

ELﬁS?Fi? ggéggggg@?gg%@ W RS peEhidniEely eﬁaﬁfprr%%%ss
d

Peacti ﬁ5%%%??3@3%%?%@%@’2@%8#%uih‘eéggﬁﬁ%ﬁﬁggﬁ o Es Haotd o

predeternbngdcago@ntboﬁg_the above- nenti oned organosilicon conpound having
an-Si - O bon a conpound represented by the following formula is

The heterocyclic compound is used in an amount of usually

15 £rom 1 mol to 2000 mol, and particularly preferably from 5 mol
to 1000 mol, per mol of the titanium atom in ?he solid catalyst
component. An amount of the heterocyclic compound used againhst
the organoaluminum compound is usually from 0.001 mol to 10 rhol,
and particularly preferably from 0.01 mol to 5 mol, per mol of

. 20 the aluminum atom in the organcaluminum compound.

S0lid catalyst component
A so0lid catalyst component used in the present invention
may be any known solid catalyst component containing titanium,
25 magnesium and halogen atoms. )
Examples thereof are those disclosed in JP-B 46-34092, JP-B
47-41676, JP-B 55-23561, JP-B 57-24361, JP-B 52-39431, JP-B
52-36786, JP-B1-28049, JP-B3-43283, JP-A4-80044, JP~-A55-52309,
JP-A 58~21405, JP-A 61-181807, JP-A 63-142008, JP-A 5-339319,

6



10 preferred. Si ( OR3 ) bR4A4 b, RS ( R62S10 ) ~SiR73 or ( RBZSiO) a 15
In the above fornulas, R3 is a hydrocarbon group having 1 to 20 carbon
atons, R4( RS, R6, R and Re are independently of one another a hydrocarbon
group having 1 to 20 carbon atons or a hydrogen atom "QQ;Mh&hrlﬁﬁﬁs

i eger OF-F At 1008 2S4earl PO e iEh & 2T na sy ARGEP PP pone hrmpound”
Gi ot byl B FET Wby S P A, VT rho@%sué R A TE LI T

i i - pr opbs oD f%' a$§p9 LT Ak CHaT P cRoryerfaRgs. ProPostians

Gl Gyl opant oxyil eERo! Seyts, SAHPEYCEORREne Gk CETRRREY Ao BRSPS 1 ane,
cycl obexyl gyl £ g5t i U1@0eon RBRBRHL | AEIYI | a0 i ot aplEnGHYS! | ane.

tri ethoxyphénylsifane, I'Si' | oxane exaethyl I'S1 | oxane,

hexaproq¥£§§§%+@%ag§d §a9ﬁ%€ﬁygyb$§|5|loxane dlnethylpoly3|loxane

di phenyl po oxane ropofl ysi | oxane and phenyl hydropol ysi | oxane.

Among the or gafog Hﬁ%s@%?“ﬁﬁo&@@iﬁ’&e{ﬁé%o@ﬁé Batahgue E@rﬁﬂb‘ﬁé‘mt fore

preferabl e are al koxysi | ane conpoun S Tepresented 10 by the tormula,

Si ( OR3) bﬁw_boli@wiﬂgs}[a(i—@éayéés (by ts pspfeambby exempberisatisfying 1 Sb
S 4. O these, tetraal koxysilane conpounds of b = 4 are particularly

preferred. As {hp podessgTebhpeNedna! Hfd GTRPNES | AR LN & madye § 3RS Of
or ganomagnesi um conpounds havi ng a magnesi um car bon bond 15 can be used. A
G i ghar dhebihpeuscnpepnésaniied bytahtumotbropoungd with each other,
| (2) process comprising the step of contacting a magnesium
halide compound, an electron donor and a titanium compound with
one another, |
(3) process comprising the step of dissolving axnégnesium
15 halide compound and a titanium compound in an electron donative
solvent to.-obtain a solution, and impregnating a carrier with
the solution,
(4) process comprising the step of contacting a
dialkoxymagnesium compound and a titanium halide compound with
. 20 each other, and
(5) process comprising the step of contacting (a) a solid
catalyst component precursor containing a magnesium atom, a
titanium atom and a hydrocarbyloxy group, (b) a halogeno compound
having a capability of halogenation and (c¢) an electron dongr
25 with one another.
Of these, the process (5) is preferable.
Preferred solid catalyst component precursors are solid
products (1) and (2) mentioned below:
(1) solid product obtained by reducing a titanium compound

7



formul a and a di hydrocar byl nmagnesi um conpound represented by the foll ow ng
formula are particularly preferred. ROMgX 20 RIRII My I n the above forml as,
My is a magnesium atom R9 is a hydrocarbon group having 1 to 20 carbon
atonms, X is a halogen atom Rl and Rl11l are independent!| poofjaasty PHOEr a

hydr ocar bon _25 gr.oup, haying car t , =an be

t he sanergprgﬁfggﬁ npyf¥é%15éé%%§§% r%og%g%?f%gﬁgxgﬁpﬁgg%g? %i&?{ are
al kyl, ar ral kyl I | .gr i 0 uch as
et byl |- cbmpotnd 8- ELE0E of [ 0 dAK T Foh e Sp SRR e A AT A

hexyl , 3giq§téJT@fethylhexyl,phenyl and benzyl groups.It isparticularly 10
29 January 20 ¥ Fécommendabl e to use the Gignard conpound represented by
the above formula in the formof an ether solution thereof froma viewpoint
of the catalyst efficiency. It is permtted to use the organomagnesi um
conpownd 5 menti onedpagxe) i) conbination with an organonetal |ic conpound
to forma hydrocarbon so uk\e conpl ex. Exanples of the organonetallic
conpounds are conpounds of Li, Be, B, Al or Zn. The porous carrier

menti oned above may be conventional ones . Exanples of the porous carrier

are por oys ehdAnIRRi L5 X YR oT4EboH) g28uplREviAG 203t o MID caliddh arém&,02 and

organi ¢ porous polyners such as pol ystyrene, styrene-divinyl benzene

copol ymek, 18t ¥ 88€o§LAYAEHR, Y& Ot a el ndinBRihagkyls3ke ngoRokYaeE, 4
pol ynmet hyl acryl at e, polyethyl ~ acrylate, nethyl acrylate-divinyl benzene

copol ynme cfpolip+at hyl- sorBhacr wngt e, 15 net hyl nethacryl at e-di vi nyl benzene
copol yner, polyacrylonitrile, acrylonitrile-divinyl benzene copol yner,

pol yMiOnyl chl ori2deso)dal preddyd Bnbtande foyygedyminanehe €L tahdes compgamidc
porous . polymers are preferred, and styrene-divinyl benzene copol yner and
20 acryl sepreiseatgidhnyhpaboseet ecopel §ymiithareopganppapaesjupceomporad Wt h
respect to the porous carriers , ( i ) a volume of mcro pores having a
radi us ofinRf EenEXsG ense20bR rgRNCs iddersr apmpowna ey HAnndk 0 PoaRd nor e
preferably 0.4 cc/% or nore, qnd (i&) 25 a pr080rtion of the volune of
mcro pof8d RaPPFQUs FAEFGETon SroMFz80 4078860 -[err] is preferably 35% or
nore, and nore preferably 40% or nore, when a volunme of mcro pores having
a radius of fE¥aMB3esoofsRhAN &he| apevasEPEREYA t 3T e 2 LbeITQUASs SHeh

e Sty e En 1P P aiy L bElp PR by 0% 1 MhEE, BG40 U
hexyl, heptyl, octyl, decyl and dodecyl groups; aryl groups such
as phenyl, cresyl, xylyl and naphthyl groups; cycloalkyl groi.lps
such as cyclohexyl and cyclopentyl groups; alkenyl groups such
as an allyl group: and aralkyl groups such as a benzyl group.

20 2Among these, alkyl groups having 2 to 18 carbon atoms and aryl
groups having 6 to 18 carbon atoms are preferred, and
straight-chain alkyl groups having 2 to 18 carbon atoms are
particularly preferred. When "a"” in the above formula is a number
satisfying 2 = a = 4, a titanium compound may be one having two

25 or more (OR') groups different from one another. ‘

As "X" in the above formula, a chlorine atom, a bromine atom
and an iodine atom can be exemplified. Of these, a chlorine atom

is particularly preferred.

A preferred "a” in the above formula is a number satisfying



29 January 2003 the catal yst conponent is not supported on the carrier
effectively . Meanwhile, even if a porous carrier has a mcro pore vol une
of 0.3 cc/g or nore, the catal yst conponent is not supported on the carrier
ef fectively when the porous carrier does not satisfy itdbjghGsas PO0O3
radius of from 200 to 2000. As a process for reducing the titanium conpound
with t he2oBgan&rhgnesd uan panpbentarincpreferredendl i $5ed- (1) a process
conpri sing the f dj i 0 i to a
T{?&ec&t%ni%qn &Qﬂaégﬁg%rf%t@%g%’é%%g@h% gp%edf&fnﬂﬁ"ﬂ %Qn

m xture of the trtani um corpo or ganosi ['I con ‘compoun and (2)

a pr 0068&;@@&&@@%5&&5@ C}Q{j aaéghogneiaaﬁi W Odss hesfdd &y ypycgnpound

and t he or osiTicon conpo ropw se to the ‘organonmagnesi um corpound. In

these prgesssss é}ntab;'rdﬁg{]r@lﬁhsasrﬂépesfr@éa%gs@ﬂ(@ﬁl)th%@ﬁ@fxaiirw?ame

titani um conpoun € organosi|icon conpound ar'e preferably

di 55OlSV?ﬂré&e@érﬂihé&%dﬂ&fhi%xx?],obﬁéf‘(tii) EARRs 8bmphessAban sekp

al i phati’c hydrocarbons such as hexane, heptane, octane and decane; aronatic

hydrocar 89n§e§a€bn§sat 8b£L88pSREL Y| £1€snal | Ve | &5 Y drosArdIONI xgueh as
cycl ohexane) net hyl cycl ohexane and decalin ; and ether conpounds, such as

di et hyl 29crtbeedetebribdaetiseuntdi -i-anyl ether and tetrahydrofuran. A
tenperature of the reduction reaction is usually from-50 to 70 C,

preferably frons-8fk tabdee Ghen Bitch gah idriganodri Iy dore tempbhin df haring5aho
35[err] . Atinme of the dropwi se addition is not Iimted, and it is usually
from abo&i -GObomdut & scdmp @l tr 36 &6 dnceds byAfther fohéowdagt Eommuadacdrduct ed
at that tenperature, it is permtted to further carry out a post-reaction
at alfenpeefenredef from 20 to 120C . The organosilicon conpound is used in
an amount of usually from1 to 500, preferably from1 to 300, and
particularly preferably 12 29 January 2003 from3 to 100 in terns of an
atomc ratio Si/Ti, nanely, a ratio of a silicon atomin the organosilicon
conpound to a $it@Ris&‘atomin the titani um conpound. The organomagnesi um
conpound is used inn an amoynt of usually 5 fromO.1 to 10, preferably from

0.2 to 5.0, ank (Rae$i@leSiR’y or
(R%;S10)q

15

In the above formulas, R® is a hydrocarbon group having 1
to 20 carbon atoms, R*, R°, R®, R’ and R® are independently of
one another a hydrocérbon group having 1 to 20 carbon atoms or
a hydrogen atom, "b" is a number satisfying O <b=4, "c" is

20 an integer of from 1 to 1000, and "d” is an integer of from 2
to 1000.

Speclfic examples of the organosilicon compoundrepresented
by the above formula are tetramethoxysilane,
dimethyldimethoxysilane, tetraethoxysilane,

25 +triethoxyethylsilane, diethoxydiethylsilane,
ethoxytriethylsilane, tetra-i-propoxysilane,
di-i-propoxy-di-i-propylsilane, tetrapropoxysilane,
dipropoxydipropylsilane, tetrabutoxysilane,

dibutoxydibutylsilane, dicyclopentoxydiethylsilane,



preferably from0O . 5to 2 . 0in terns of an atomc ratio ( Ti + S ) /M,
nanely, a ratio of the sumof a titaniumatomin the titani um conpound and

a silicon atomin the organosilicon conpound to a magnesi um atomin the

or ganonagnesi um conpound. 10 It is permtted that respecidvg,d %Ubéﬁ t he
titani um conpound, the organosilicon conpound and the organonmagneSi um

conpounddgeeheéryei phesdlsolanet ocpekehaxphbrytrdheohglsMyadie,in the solid
catal yst conmponent from1 to 51, preferably from2 to 31, and particularly
pr ef er abphehorptdinetBBlsibaiibe tetrdppenduwgsidbhained by the reduction
reaction is usually separated by solid-Iliquidseparation, and washed several
ti mes w thiahhoxephenhydsbtaneonnesppenhysdshaliiexpagane and heptane . The

t hus obtai ned solid product contains a_trivalent titaniumatom a nagnesium
at om andh@XxagERBEaE BYL8%XINGr oDpX2RREAPYLALRALBXERE20 general |y an anmor phous

: | i F i i nt of tal yst
or 1 cPentytoat B8 F Sl Dorpenen a0 RG K BROY BhOBE=8FT uct ure i partcularly
f ' LLit f hal ti :
br of or r o et e Ly SRR TREL RO PLL e v R EPRRERE Xl 03y "5 g oup of
the sol Ighgﬁgﬁyéfoﬂ6f§%i§8§a%th a hal ogen atop. Particularly preferred
ar ehal ogeno conpounds of Group 4 elenents, those of Goup 13 el enents and

those of G oup rkbre) ERBMryans e dintogphane eI tfd BaiHe 4pet.ements,
preferred are hal ogeno conpounds of titanium Specific exanples thereof 30

are titafioumubal mdee pntbHgrabledrd adkoypsbiane canpcaldyeaptredediBed 29
January 2003 titaniumam de..V As the hal ogeno conpound of G oup 13 or 14

el endfi sby gthsg &praylaneSi HOBY) vRéprpeskinttdd shformalael wwilsgprefauahlys

MRm aXa wherejn Mis, an atomb nging to Goup 13 or 14, Ris a
hydr ocar Boﬁuﬁp%psﬁﬁ%?ﬁﬁlﬁgtb gO% %b‘g'n Qh o"rﬁ"‘,£%<' i LIRS RRG mis a

valence gf M 280 o8"bi2 8 BHEDEL-3RLESEYIPIpReFeprga™

As the above-mentioned organomagnesium compound, any

types of organomagnesiumcompounds having amagnesium-carbonbond

15 can be used. A Grignard compound represented by the following
formula and a dihydrocarbyl magnesium compound represented by

the following formula are particularly preferred.

R°MgX
20 RIRIMg

In the above formulas, Mg is a magnesium atom, R® is a
hydrocarbon group having 1 to 20 carbon atoms, X is a halogen
atom, R! and R!! are independently of each other a hydrocarbon

25 group having 1 to 20 carbon atoms, and R!° and R'! may be the sanie
or different from each other.

Specific examples of R® to R!' are alkyl, aryl, aralkyl and
alkenyl groups having 1 to 20 carbon atoms such as methyl, ethyl,
propyl, i-propyl, butyl, sec-butyl, tert-butyl, i-amyl, hexyl,

30 octyl, 2-ethylhexyl, phenyl and benzyl groups. It isparticularly
10



10 Exanpl es of the atom belonging to Goup 13 are B, Al, Ga, Inand Tl . O
these, B and Al are preferred, and Al is nore preferred. Exanples of the
atom belonging to G oup 14 are C, Si, Ge, Sn and Pb. O these, Si Ge and Sn
are preferred, and Si and Sn are nore preferred. Wen MJs jghuafy 2604  and
"a" is preferably 3 or 4. 1$ Xis F) d, Br or I, and, anong them Cl is

pref er abl ;mgxp f e a3 Kyl S Y-

n- propyl ,’?‘?%ropy &%éjb%t?ﬁlfsrebl}?;ﬁ }éré' Ig&ia g%ﬂﬁpﬁgéy?,@hg%%w?ég(&%tr,xe decyl
and dodecyho 8 OtPSnu1 2T M 1 HO YRS ¥Eh adS e RPREBY o110k ¥h tnEFEsY! srayl 4! and
napht hyl groups; cycl oal kyl groups such as 20 cycl ohexyl and cycl opentyl

groups; akrkemydigf OpPpStiselChaBel Pt adfFlcmup, and aral kyl groups such as a
benzyl group. A preferred Rin the above forrmula is the alkyl or aryl

group, and a patfi é§ &e5nigrtader Fed USRS sthet Rganemagne sy opspowkény| or
p-tolyl group. 2$ Specific exanples of chloro conpounds of G oup 13

el emen s r&%t%w%wa%llan?orﬁhn?ma%mﬂa-rfb@@r BRIZBERGLALEAF FURA A
phenyl di chl or obor on, cIohengdichIoroboron, di et hyl chl gor obor on,

met hyl et h§? ctﬁ‘:’(ﬁ”bbgr o}?&d{:i’%ﬁ BRoaT U ItEn SRRBNAXY cBPGFearsm fEmthe 29

January 2003 et hyl dj chl oroal umi hum_phenyl di ¢chl or oal um num

cycl ohexﬁ"iﬁ?:’h?’?)ar/ ﬁh’? rﬁﬂﬂpcﬂ%r}% ﬁ;ﬂecﬁPB\F;BHP i bk diR& hP cALoPBaAimi num

met hyl et hyl chl qg.0al um nu eghél al ynd nu esqui chhori de al | i ym chl ori de,

gal lium 5 dichl ?B%,rmr‘?.r‘%ﬁF FEIENSAAAE TRRINT DFERESIBY AT G AfRal ones .

t hyl di [ i chl ' I | di chl |l

i ot hy1 drFaen 19t T B A G AR PP a8 1ot Ui
i ohioride. hvhi adi . ide. Co . .

LSO st IXLLOS MEO SROOTRE ZrRenahl o pah 86 S0 A4 S0 thers

di met hyl i ndi um“chl of i de, “t hal i dm chl ori‘de, umt

et hy |t hadddwim diohl g1 doy ey | ¢ BREEHEL i gihgakdnzand dlamiduial | i um

chl ori de; and conpounds naned by replacing the Chloro 1n thea e named

conpoundss ¢ #dhd e By énd - éi?r&a@cmétﬁy@xamh@&n@cﬂﬁ%ﬁhl Bépermmapnds of

G oup 14 elenents are tetrachl oromet hane, trichl oronet hane,

di chl or o hymethyonochhorpret8ane, polyéthyichl orathane), methyl
1, 1-di chl or oet hane, 1, 2-di chl or oet hane,

1,1, 2, 2- tastryaicdit e it thrankh dret erme hbopodiyhane, podivaldthiydsinettesscAate,
met hyltrichlorosilane, ethyltrichlorosilane, n-propyltrichlorosilane,
n- but 14 t methok osi | ane, mphibagryliatkl-dlysnivahenzborzyl t ri chl eomosiymere)
p-tolyltrichlorosilane, cyclohexyltrichlorosilane, dichlorosilane,
net hyl di @fraaryEeritetdgi di aerokest tahe - GV ens e h| Grassiyme,
di phenyl di chl orosj | ane, net hyl et hyl di_chl orosi | ane, nonochl or asi | ane,
tri met hy ROBFIN T St oxddepn dLYEHI 163 §RE, PPAYPERERY bEBGer Plaridese.
trichloro er%r}ajge) met h_yL_Itri chl oroger mane, ethyltrichloro

er qane,
phenyl tri Her maRE€ 3§ di chPBTdYet Frane, Hihret hyPHFEﬁgﬁ?g‘;er marfdd

styrene-divinylbenzene copolymer and
20 acrylonitrile-divinylbenzene copolymer are particularly

preferred.

With respect to the porous carriers, (1) a volume of micro

pores having a radius of from 200 to 2000 A is preferably 0.3
cc/g or more, and more preferably 0.4 cc/g or more, and (ii)

25 a proportion of the volume of micro pores having a radius of from
200 to 2000 A is preferably 35% or more, and more preferably
40% or more, when a volume of micro pores having a radius of from

35 to 75000 A is assigned to be 100%. It is not recommendable

touse aporous carrier having too smallmicro pore volume, because

11



15 29 January 2003 di et hyl di chl or oger mane, di phenyl di chl or oger mane,
nonochl or oger mane, trinethyl chl orogermane, triethyl chl oroger mane,
tri-n-butyl chl orogermane, tetrachlorotin, nmethyltrichlorotin,
R-butyltrichlorotin, 5 dimethyldichlorotin, di-n-butyldibghlgsedryn2003

di -i-butyldichlorotin, diphenyldichlorotin, divinyldichlorotin,

met hyl tritelal @ 0diyst pberpyhént dkl s uppodt edbartdlecadrriet pyffedtaneisaad and
phenyl chl orol ead; and conpounds naned by replacing the chloro in the above
named 10 Me@mpduinias, eveh Ef &rparods caxrilke hakogenbcronmpmred;olume of
tetrachl orotitani um nethyl dichloroal um num ethyl di chl oroal um num
tetrachl ér.Gsctdger ploary| the cat@lydt spmponenhyd s miochbuppeirtedeon the
-ethyltrichlorosilane, 15 n-propyltrichlorosilane and tetrachorotin are
parti cul &ATFiseEfeehlyebmvRan ERpRIROUS CperiRErdoat nofw 8RELSfY\LtsAs the

hal ogeno_conpound, the above-naned Qu y be used singly or in
conbi atFBﬁH%¥FFW% & eP%A%IPﬁbzéﬁggPrg§%82§0r, there are exenplified 20
oxygen- cont ai NiaRY aCHPPOLISE SF St Gt R 1ML BRE! £1t RRERR! SomKSLRAESth the

al dehydes, carboxylic acids,organic acid esters, inorganic acid esters,

ethers, Hgdndmad@esatth ashgoaRlydEhees; af@texinyLOe e® Ot RidipHd ceyEpounds
such as amonia, amnes , nitriles and i socyanates. O these, organic acid

esters arndmprierihqrtheSspepl ofr railiingAstidieo by gAomEgAE s ufs icdid oun@No-
and poly-carboxylic acid esters are preferred. Exanples of said carboxylic
aci d est éroparisesatar ad ediixituymeat of cehdoxyltiaaian dcespeunsd uvasdht what ed
aliphatic carboxylic acid esters, alicyclic carboxylic acid 16 29 January
2003 st ergamed ldriooat companbdxybnd 62) da gxtaress comprising the step
| of adding amixture of the titaniumcompound and the organosilicon
compound dropwi;e to the organomagnesium compound. In these
processes, the porous carrier may be used at the same time.
The titanium compound and the organosilicon compound are
15 preferably dissolved in or diluted with a solvent. Examples of
the solvent are aliphatic hydrocarbons such as hexane, heptane,
octane and decane; aromatic hydrocarbons such as toluene éﬁd
Xylene; alicyclic hydrocarbons such as cyclohexane,
methylcyclohexane anddecalin; andether compounds suchas diethyl
20 ether, dibutyl ether, di-i-amyl ether and tetrahydrofuran.
A temperature of the reduction reaction is usually from
-50 to 70°C, preferably from -30 to 50C, and particularly
preferably from -25 to 35C. A time of the dropwise addition is
not limited, and it is usually from about 30 minutes to aboPt
25 6 hours. After the reaction is conducted at that temperature,
it is permitted to further carry out a post-reaction at a

o
.

temperature of from 20 to 120T

'The organosilicon compound is used in an amount of usually

fromlto500, preferablyfroml to 300, andparticularlypreferably

12



" Specific exanples of the carboxylic acid esters are nethyl acetate, ethyl
acet at e, phenyl acetate, nethyl propionate, ethyl propionate, ethyl butyrate,
et hyl valerate, nethyl acrylate, 5 ethyl acrylate, nethyl nethacryl ate,

ethyl benzoate, butyl benzoate, methyl toluate, ethyl tojgiabg
ani sate, diethyl succinate,di butyl succinate, di ethyl mal onate H‘?@ﬁ%’:‘m

mal onat e, EXiimdt A9l 1 GRuligaterndi ofitan akamést eat e &iWli i naneddtea TABLA y|

i~t aconat e, nonoet_hyl pht hal at e, di net hgl pht hal at e, met hyl et hyl 10 phthal at e,
di et hyl (gt Faisdldcodi AFopy dpy FREnPRIARBPEILAFON - GPBRYRIRNER A it atfum- but yI
pht hal ate,_di-j-buytyl_ phthal ate, di-2-ethyl hexyl phthal ate, di-n-octyl

pht hal at & 587 1Ht ptﬁb%flitpﬂﬂﬁﬁﬁ‘ fUPOURE oy eferred ethers, there are
exenplified dimgl k . ' r u r es e
follow ng for n%eagkgg§gﬁg%%gl%%°@p&%%§%%%% %génvﬁ@#%qtﬁgtﬁg%‘%l%S are
I ndepend f ot I rey | r I r@ﬁi;pg up
to Zo%ga%%dﬁy a({qolnscg?élﬁj;' fa%gb%fk%nzgf bdé'zl n e%’n@e;&t y po%r%;g(ﬁ]l otfier a
hydr ogen peFara¥8eE bk 0252FPLED 16f téARs elches ﬁtaﬁﬁc@a'ﬁfohﬁ'fi etsme)r/,mg{i,l et hyl
ether, dibutyl ether, nmethyl ethyl ether, methyl butyl er, methy

cycl ohexylametlher a Za24di &t hjle- $uid- df n@t hbxygpiapaseom 2in the titanium

2, 2-di et hyl -1, 3-di met hoxypropane, 2,2-di-n-butyl-1, 3-di net hoxypr opane,

2, 2-di -i -dampdund 3ndi peshbkgpnoptere, inl the 2ggaangdiyceo0@ompound to a

2-ethyl -2-butyl -1, 3-di met hoxypr opane,
2-n-pr opﬂagﬂ%“bﬁéﬂ’%/luﬁ,tjﬁjiﬁwrtﬁﬂdﬁ? compound.

oAyl 2. &Foroh SeTE Lot o RASRSSHYe EPARTSE % e ELfentng
The. ar omst T oBrShr By S R G B S g SR R Aoty
esters ofcdupidttld ére determined so as to make a molar ratio of Mg/Ti in
- the solid catalyst component from 1 to 51, preferably from 2 to
31, and particularly preferably from 4 to 26. |
15 The solid product obtained by the reduction reaction is
usually separated by solid-liquid separation, and washed several
timeswithaninerthydrocarbonéolventsuchashexaneandheptane.
The thus obtained so0lid product contains a trivalent titanium
atom, amagnesiumatomand a hydrocarbyloxy group, and 1t exhibits
20 generally an amorphous or extremely low crystalline property.
From a viewpoint of catalyst efficiency, a solid product having

an amoxrphous structure is particularly preferred.

Asthehalogenocompoundhavingacapabilityof halogenation,

preferred are those capable of substituting the hydrocarbyloxy

25 group of the solid catalyst precursor with a halogen atom.

Particularlypreferredarehalogeno compounds of Group 4 elements,
those of Group 13 elements and those of Group 14 elements.

As the halogeno compounds of Group 4 elements, prefexrred

are halogeno compounds of titanium. Specific examples thereof

30 are titaniumhalide, halogenated titanium oxide and halogenated

13



acid are nost preferred. The above-nanmed conpounds nmay be used singly or in
10 conbination of two or nore as the electron donor. The solid catalyst
conmponent precursor, the hal ogeno conpound and the el ectron donor can be
contacted with one another in a conventional nethod suclp@gagushtpbparet hod
and a mechani cal pulverization nethod using a ball mll. However, the
nechani cALt2B8ipnl ¢8if®ati on nethod is not reconmendabl e from
ani ndustri al poi nt of view, because a |ot of fine powders may_ be produced to
make a particl8Ssithe HadAFeRR i AMRALRFeCEofFauBatlal yR% thnBaRBARLSENt ai ned
br oad. Thergfore, it is reconnendabl%ﬁhs contact themin the presence of a
|

medi um nBREFBRERALBFBW QS8 $RECHER P¥ pherEPAbPYLIRICEREBHAB i nert to

t he above-nentioned conponents to be treated. Exanples thereof are

al i phati c hydrocarbons such as pentane, hexane, heptane and octane; aromatic
hydroSarbonssuch asgggz e, toluene and xyl ene; alicyclic hydrocarbonssuch
ascycltohexane and cycl® tane; and N 25 hal ogenat ed hydrocarbons such as
1, 2-di chl or oet hane and nonochl orobenzene. In particular, aliphatic

hydr ocarbons are preferred froma vi ewpoint of polynerization activity of

T St S TS BT A SRR
an excessra Uy Lo 2 SEHELSLIELeNE o 25 CHRIdy o g2l Yol

m, and 995&588'9#'% pgﬁ&engbl¥ﬁggg§P%Hg%b%gt§sg§%9gfhegcgf55he S solid

cat al yst "conponent pfecursor. al ned nfag%ing can be

used1gs it i S ERampIes BEEREShYEmi bEBOABMEg tHWRRIp 18t ats B eaanmegdabl e to
wash the solid optional tines with a washing agent, thereby renoving

i npuri ti BA andmial oedhibet, IBearsdA L drelfroffe ddal VashANd AR6Rs préheseefnert to
the solid to be washed are preferable, and those simlar to the conpound

exenpl i f ErampbeseofithehetmmdelorgindpaaSedupThe arseskdi,n§1 agent Snsanded i n
an amount of usually fromO. 1 m to 1000 m, and preferably from1 m to
100 ~ml Per QFf dhesske Si, Ge and Sn are preferred, and Si and Sn are more
preferred. When M is Si, m is 4, and “"a” 1s preferably 3 or 4.
15 X is F, C1, Br or I, and, among them, Cl is preferable.

Examples of R are alkyl groups such as methyl, ethyl,
n-propyl,i-propyl,n-butyl,i-butyl,amyl,i-amyl,hexyl,hepfyl,
octyl,decylanddodecylgroups;arylgroupssuchasphenyl,tolfl,
cresyl, xylyl and naphthyl groups:; cycloalkyl groups such- as

, 20 cyclohexyl and cyclopentyl groups; alkenyl groups suchasanallyl
group; and aralkyl groups such as a benzyl group.

A preferred R in the above formula 1s the alkyl or aryl
group, and a particularly preferred R ismethyl, ethyl, n-propyl,
phenyl or p-tolyl group.

25 Specific examples of chloro compounds of Group 13 elements
are trichloroboron, methyldichloroboron, ethyldichloroboron,
phenyldichloroboron, cyclohexyldichloroboron,
dimethylchloroboron, methylethylchloroboron,

trichloroaluminum, methyldichloroaluminum,

14



15 solid catal yst conponent precursor. The contacting and washi ng can be
carried out usually at a tenperature of from-50 to 150k preferably fromO
to 140C , and nore preferably from60 to 135C . A contacting tine is not
par. ticularly limted. It is preferably fromO0. 5 to 828ouasuargn20@8 nore
preferably from1l to 6 hours. A washing tine is not also particularly
linmted. ethyildighdpaogdpinugm pheayigdchilagpadumidndmMoore preferably from 2

#0 60 m nutes, How to contact the sol.id catalést conponent precursor, the
hal ogeno C¥EAEBEHT 14deTLRE caLerdingR . dABL thy LEBLOF PR @d NUMs 25 exanpl es
nunerated: ( 1) a

br ocess EHRBTHGHY CERBISAAEUBY. D6 4LEr iy Loha oEBPLG LR A

process M) ' i ' 'yst conponent
e esyaS A RIE L SRR A L 15 FRIAART Y ot e o
step af GQRLARL,AY tt&‘i‘ri*&%'l%%%%l‘i‘l%?“H\@Fﬁ%&%ﬁtl%%gap‘ﬂuﬂ\o”OF wth the
sol i d“cat’al’yst “conponent precdrsor ofle a r-anof her.” Tn carrying out the

above pr@edsd aichibrogahaiemr %h%mlibhh%o@amauhp! | owi ng processes ( i )
to (v ) ( erein the process i ) is preferable: (i) a process conprising

t he st epcgilatidixy]d dd chiboiridiga lafiui)e dimeaenehconpaand iamd t he el ectron
donor to the solid catal yst conponent precursor to effect the contact, 10
(11) a pmetbysetdypchdionggeid ismepindivni¢nigride sbhdtur ardichdorddeponent
precursor to a mxture of the hal ogeno_conpound and the el ectron donor to
ef fect tAetdyghdagdium diichlpridsr.opBeayddnpiid Agchierddep, of adding the
hal ogeno _co u d the electron.d r in this_ord the solid
cataﬂ?s;d§§ggg¥ggﬁgﬂPmpF§&ﬁF§ 't6h€3338F £h °E§ﬁ?ac%¥a&R€qu) a process
conpr | i RgLASS4BR Ohaa0dngHAG ! 45HI0-4980" pRAyARRARThRGeno compound

in this or Sol catarys
dichloride and dimethylthallium chloride; and compounds named

by replacing the chloro in the above named compounds with F, Br
or I.

15 Specific examples of the chloro. compounds of Group 14
elements are tetrachloromethane, trichloromethane,
dichlofomethane, monochloromethane, 1,1,1-trichloroethane,
1l,1-dichloroethane, 1,2-dichloroethane,
1,1,2,2-tetrachloroethane, tetrachlorosilane, trichlorosilane,

20 methyitrichlorosilane, ethyltrichlorosilane,
n-propyltrichlorosilane, n-butyltrichlorosilane,
phenyltrichlorosilane, benzyltrichlorosilane,
p-tolyltrichlorosilane, cyclohexyltrichlorosilane,
dichlorosilane, methyldichlorosilane, ethyldichlorosilane,

25 dimethyldichlorosilane, diphenyldichlorosilane,
methylethyldichlorosilane, monochlorosilane,
trimethylchlorosilane, triphenylchlorosilane,
tetrachlorogermane, trichlorogermane, methyltrichlorogermane,
ethyltrichlorogermane, phenyltrichlorogermane,

30 dichlorogermane, dimethyldichlorogermane,

15



conponent precursor to effect the contact, and ( v ) a process conprising
the step of adding both the hal ogeno ~, ~ 20 conpound and the el ectron donor
at the same tine to the solid catal yst conponent precursor to effect the
contact. In carrying out the above process ( 2 ) , theregaig@argnebosi ed
the follow ng processes (i) and (ii): ( i ) a process conprising the steps

of add'n@iéEﬁyﬂéheﬁﬁoﬁogérﬁﬁﬂéoUBﬂph@n&ﬂ&iéﬁibﬁo%@%ﬁéﬁét conponent
precursor to obtain a contact product washi ng the contact product, and

then addhpgothioebgetmanedoboiméeniyhehrosbgdreaméact product to conplete
the conduct, and ( ii ) a process conprising the steps of adding the

el ectront2fethyl2Bldaogaryaz03tdbAnrbtbylbrlspbyermahal yst conponent
precursor to obtain a contact product , washing the contact product , and

t hen addtﬁgruhhlhabbgenomgbhnbun&ChborhéinasheUUtmhtatchbondutn.to conpl ete
the conduct . Alternatively, it is permtted to carry out the contact 5 in
a nanﬁerd%@%ﬁhYﬁﬁicbﬁ@rgBFPd @hrar9§FYé6hﬁBh@ﬁ?tb$ecursor t he hal ogeno

Che'r esufeT HgPRBREALER PR £ le aTeferala ek fpratly. FQSS?”SEQG;!% ?Eg e
I
For cont SECLRG TReREarbhfn 0 REHEPTe OB o B R LA BEA KR G RER R 01 0%

conpounddfaﬁlébsleaectﬁ@ﬂhgpeﬁiorabsag 2hE ﬁﬂyﬂfiéﬁfdrab@aaolég&ﬂng

processes ( 1) t a process conprising the steps of adding the

hal ogenocenppends ﬁaﬁeaheyefeplaenngOﬂné EhEobdt £ BNt BBbvEOnéhedsol id 15
catalést conponent precursor, washing the resulting contact product, and

t henl@dd¢empohrdsavbtend, cBnpound.to t he washed contact product to conplete
the contact, ( 2 g a process conprising the steps of adding a m xture of
i As the halogeno compound, tetrachlorotitanium,
methyldichloroaluminum, ethyldichloroaluminum,
tetrgchlorosilane, pheﬁyltrichlorosilane,
methyltrichlorosilane, ethyltrichlorosilane,
15 n-propyltrichlorosilane and tetrachorotin are particularly

preferred from a viewpoint of polymerization activity.

As the halogeno compound, the above-named compounds may

be used singly or in combination of two or more.
As the electron donor, there are exemplified
20 oxygen-containing compounds such as alcohols, phenols, kétones .
aldehydes, carboxylic acids, organic acid esters, inorganic acid
esters, ethers, acid amides and acid anhydrides; and
nitrogen-containing compounds such as ammonia, amines, nitriles
and isocyanates. Of these, organic acid esters and ethers are

25 preferred.

As the organic acid esters, mono- and poly-carboxylic acid
esters are preferred. Examples of sald carboxylic acid esters
are saturated aliphatic carboxylic aclid esters, unsaturated

aliphatic carboxylic acid esters, alicyclic carboxylic acid
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t he hal ogeno conpound and the el ectron donor to the solid catalyst ~' 20
conponent precursor, washing the resulting contact product, and then addi ng
t he hal ogeno conpound to the washed contact product to conplete the

contact, ( 3 ) a process conprising the steps of adding zygahgggggogg,
conpound and the el ectron donor one after another to the solid 25 catal yst

COMpONent s p£E UARA! azbRBBE BUCkBokBULt hBGaceBtagE product, and then adding
tthe hal ogeno conpound and the el ectron donor one after another to the

washed cont acgp®&0dustetanCIHPbE! €hd RAreRHAG at1d osfeld @ERSHEeERYRI i Sing
the steps of adding a m xture of 21 .29 January 2003 the hal ogeno

conpoundaaatiatée etgdl aoatdbapphieaytliEcstd te, matakigiropd crpEonebhyl
Pprecursor, washing the resulting contact product, and then adding a m xture
of the hproptomatenpethylahutyhatel eethvh vaherate, t hethmihadrybateact
product to conplete the contact, 5 ( 5 é a process conprising the steps of
addi n§ t®EhRhl ageEHdatenpBablyAnfethacey teteonetbrbr boneoateer PaRBLher to
the solid catalgst cqQnponent grecursor tQ conplete the contact

6
process RRRPPREEndratiyY stapuass - fidivy tehuaksl ogyehol Aohséhed @%eﬁhﬁl?so?i d
tal yst t hi . 0 |, ti tact t, d
Chen addt g ERBCEr SREESY Toorert 0 e helvd Boashess, ot R sOe8hEr et
the cont@fhe iy &%feﬂgce&fo&@!@wasﬂe%&et,h‘ai%tt% ota Qﬂh%,tﬁ'fbﬁjcfﬁ”on
donor t-~o t%e %O|I cat al yst conponent priecursor, washing the resufting

contact pPreslecate, addhioRe hiNHHEH D00, EORRENRY pARHalRG el Mt ALL & PRy HONOr

one after another to the washed contact product, washing the resulting

cont 40t phvtidarateandiébkrplapnthglate, hal egepoopphpphthadatiet he el ectron
donor one after another to the washed contact product to conplete the

cont act ,dhnH-prepylaphtbedstecodprnsbuyi hphthapstef addingutnk el ectron 20

donor to the solid catal yst conpaonent precursor, washing_ the
phthalate, di-2-ethylhexyl phthalate, di-n-octyl phthalate and

diphenyl phthalate..
As preferred etheré, there are exemplified dialkyl ethers

15 and diether compounds represented by the following formula,

R22
R2*0~—CH,— C——CH,—OR®

R23

wherein R?*? to R?*® are independently of one another an alkyl, aryl
20 or aralkyl group having up to 20 carbon atoms, and R?*?® and R?®
may be independently of each other a hydrogen atom.

Specific examples of the ethers are dimethyl ether, dieth{rl
ether, dibutyl ether, methyl ethyl ether, methyl butyl ether,
methyl cyclohexyl ether, 2,2-dimethyl-1l,3-dimethoxypropane,

25 2,2-diethyl-1,3-dimethoxypropane,
2,Z-di—n-butyl-l,3-dimethoxypropane,
2,2-di-1i-butyl-1,3-dimethoxypropane,
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resulting contact product, adding a m xture of the hal ogeno conpound and
the el ectron donor to the washed contact product , washing the resulting
contact product, and then adding a m xture of the hal ogeno conpound and the
el ectron donor to the washed 25 contact product to conphet g 40 g@@?gct. In
sone processes nentioned above wherein the hal ogeno conpounds ax the

el ectronydgrays-actguugedli B-BhiedhogkygPEpankt IS permtted to use the
hal ogeno conpounds and the el ectron donors , which are the sanme or

di fferenk-hrppope-anevbebpenegpelt BvaliyietR3xyp2Opdaayary 2003 An anmount of
t he hal ogeno conpound used per contact is usually fromO0.1 to 1000 nmol ,

pr ef er abRy 2 deame®hgltd ,3600iethbxyandppaet andl arly preferably from0.5 to
-300 nmol, per g of the solid catal yst conponent precursor. 5 An anpount of

t he el ecRronpdonpbl-dsencpehesyhtdcB-Asetibodypyopadd 0.1 to 1000 mmol ,

&ESf ol per °S}*8P§fﬁ§°§8$r3”|§%i 53@3%E%‘é%%éﬁLﬁé%%é’iﬁ?%&??b%‘ﬂi%ﬁ%‘c%i °
- i . i 0 .
hal ogenooesaneuna Peonrer 2 RSty ad e bETpG R {ORRPEBE %) o

0.1 to 1ggidv}%§@ C%én%firg fa NP pRAlEREREIZ 3h 108 a 11 %@ﬂ&&%ﬁ#giﬁaﬂlﬂ)o”em

obt ai ned may ed wth”an inert diluent to forma s ar dried
to obtai gcaaf howi REsPOYEEEeriagPr e- pol ynerization treatnment In the present
invention, the solid catal yst conponent nay be used for polynerization as
it is, which pohymabciad-imdnd® Bempblnbsemdyef Ber erbdd 8snglgalor in
polyneri zation" . Alternatively, ' 20 the solid catal yst conponent nay be
subj 40t edoinbinaeipnl gAetwsabromnoreeasnehe, ellbeteby dbharni ng a

pre-pol yneri zed catal yst conponent, which is then used for the real

pol yneri zat i onThén sodidyi cegtalyst heoppenpot y peeiczaisioam, they balopéro t he
solid catal yst conponent and an organoal um num 25 conpound are contacted
wi th an obmppundBrahphes lgctitmm dbabrrcarsbd dartadtepvithengenokhbeiron are
et hyl ene, propyl ene and butene-1. The pre-polynerizati-on may be either
horopol y&Bra ganventadpnadper thed sxghi aha shupryadethgdoprdiamechaghegl
crystalline pre-polyner, which 23 29 January 2003 is a pol yner obtai ned
by the pPBlpSF¥Aeti2RtTIRRod Lsiadhakath Bdlite HREeeEofenPeeharieféct ron

donor, _.or hydrogen at the_sane ti in the -pol ynerj zation, treatnent . A
or of &1 cBLPEELF B ABRGET08 P GF BRRPETEBABBEAG R GIF G LFPSLRR,
wherein Rei§: 8> SN PL PALIL R 118V Eadrd hhP v HRYRALARe make
a particle size distribution of the solid catalyst componént
obtained broad. Therefore, it is recommendable to contact them

in the presence of a medium mentioned below.

v 20 The medium is preferably a compound inert to the
above-mentioned components to be treated. Examples thereof are
aliphatic hydrocarbons such as pentane, hexane, heptane and
octane; aromatichydrocarbons suchasbenzene, tolueneandxylene;
alicyclichydrocarbonssuchascwclohexaneandcyclopentane;agd

25 halogenated hydrocarbons such as 1,2-dichloroethane and
monochlorobenzene. In particular, aliphatic hydrocarbons are
preferred from a viewpoint of polymerization activity of the
catalyst obtained.

An amount of the medium used is not particularly limited.
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In the pre-polynerization treatnent, it is recomendable to nmake a slurry
containing the solid catal yst conponent using a solvent. Exanples of the
sol vent are aliphatic hydrocarbons such as butane, pentane, hexane and
_heptane, and aromatic 10 hydrocarbons such as tol uene aqﬂ;yyhggﬁrzaog
concentration of the slurry is usually fromO0.001 to 0.5 g-sol cat al yst
conponengéweves| venti)s and paefecabael yopued ertaliny thosRcOtso8m3gnsolnd

eat al yst conponent/ m -sol vent. The organoal umi num conpound i s used in an
anmount ofiewedrefifiiciEndy om Préduotiodty ol thar thtallysity Phefa&mabhy from
0.5 to 50, internms of AL/Ti atomic ratio, nanely, an atomc ratio of the
Al at om 18 usieabrydirea Gnilndin '@Q)rﬁﬁﬂkﬂllt'oprﬁéeﬂabhrdﬁﬁmm G.ffemdotpd2@at al yst
-conmponent. A tenperature of the pre- nmerization treatnment is_20 usually

from -30Mto AR Pa%d"‘déFt%YcﬁFSifWaB ¥f By My Eh 3 TBL ¢ P3DY CEvERe d of
the pre-po S, us 1 10 300 g and particularly preferably
fron1% g i% Babal%% 50%?0?%€%58f?%u5%?51yst conponent. Wen used for the
real pol ymeri zphé adblideppeenea yyetne ebntactahigdcaat Bé Wided @EPOBENS

obt ained may be conmbined with an inert diluent to forma slurry, or dried

to obtaifon theoveugedemas .tr@pgaera .UNoweveegnpeuns Foeonngadaslentaum
conpound”used in the presentinvention 24 29 January 2003 neans a conpound

havi ng ataskatheoselAd- cathonabondmes wHiehna e@dding Tagemc) Exearghes

t hereof are those represented by the following fornulas, S R 2rAl Y3 r and
R1sR14A remoQing RISpYriR.és wherbatngl Zin Ril%e (sdAid, R's and R16 are

I ndependently of one anot her a hydrocarbon group having 1 to 8 carbon atons
, Y L8 a hal ogth the vaohndng ageatogbhoae dmestt bp tHiker}idrivupe wasked nunber

sati sfying
are preferable, and those similar to the compound exemplified

above as the medium can be used.
The washing agent 1s used in an amount of usﬁally from 0.1
ml to 1000 ml, and preferably from 1 ml to 100 ml per g of the

15 so0lid catalyst component precursor.

The contacting and washing can be carried out usually at

a temperature of from -50 to 150TC, preferably from 0 to 140C,
and more preferably from 60 to 135C. A contacting time is not
particularly limited. It is preferably from 0.5 to 8 hours, and

20 more preferably from 1 to 6 hours. A washing time is not also
particularly limited. It is preferably from 1 to 120 minutes,

and more preferably from 2 to 60 minutes.
How to contact the solid catalyst component precursor, the
halogeno compound and the electron donor i1s not limited. As
25 examples thereof, the following processes (1) and (2) a;e
enumerated:
(1) a process comprising the step of contacting the solid

catalyst component precursor, the halogeno compound and the

electron donor with one another at the same time, and
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2sr S3, and d is a nunber satisfying 1 S d S 30. Specific exanpl es of
sai d conpound are trial kylalum nunms such as triethylal um num

tri-n-butylalumnum tri-i-butylalum numand trihexylal um num
di al kyl al um num 15 hydrides such as diethylal um num hydprigdgan ary 2003
di - n-butyl al um num hydride and di-i-butyl al um num hydride; al kyl'al um num

di hal i des suchl 2sBPRPICEISSHIMAE IR T 6Re & eR-AFUEIN BRGRLAGRNG RAIWIFSRR and
t-butyl al um num di chl ori de; dial kyl al um num halides such as di et hyl al um num
chl ori deSoRRnNdaRd B st fahT e RIS Wik the sh1id patRlysERRRARSR bri de; a
m xture of the trial kyl al um num and the dial kyl al um num hal i de; and

al kyl al (RRAGHEICS R AF 1% 3R ATI al unoxane, tetrabutyl di al unoxane,

-pol yret hyl al unpxane and pol yet hy] al unoxane. ng t hese, the i
Poi Xl kyl 3 u AT RELRS PRG O EHE E36CEes oy SREHE AR SRR HE 1ed

di al kyl al.um hal i de, and the, al kyl a]| unoxane are preferred.

Tr et by T ARG BROBREFER G niy (111 WRSTOL sPanPRARESS (1) 1s
trihexyhﬂégrrugi a mxture of triethylalum num and diethylal um num
chl ori dF* Ut 3 2tT het hyl di al unoxane are particularly preferred. 30 The

Spganeal um num CORAIRA.LS WSS 0180 SIPUNCCLAUBIY B, 20 denvary
per mol gfy EQEo%EE@’HoH@Q%%”%ﬁ&'th*égefeoéé{l;&&&ﬁ‘bi‘scto &‘?QEBIEiGiB.tcatQ‘.L st
or ganoal Um num €onpound nmay be uUsed as it 1S, or as a solution prepared

usi ng ansdmieddert | Madlur so Qs uct# Q0 ALty ena pol ymer The catal yst for

et hyl enepol'yneri zati onused in the present 1 nvention can be produced

accof@i ng to g i PCESHrSURY ik i PHaR WtdiPHAEddhV ik gL Aot her
th@ above-nentioned three 10 conponents, nanely: (i) the solid catalyst

conponenda€4mist 8bRfoAknt paskulrisoant damikRared ifheha 1dgeddeibrcira (i)
t he organoal um num conpound, and (iii) the heterocyclic conpound. 15 How to

contact 4@ the ecledtgumealdrord Sttt tiatk aorftctas the desired catal yst
can be produced. :

(1ii) a process comprising the step of adding the halogeno
compoundandtheelectrondonorinthisoréertothesolidcatalyst

15 component precursor to effect the contact,

(1v) a process comprising the step of adding the electron
donorandthehalogenocompoundinthisordertothesolidcatalfst
component precursor to effect the contact, and -

(v) aprocess comprising the stepof addingboth the halogeno

v 20 compound and the electron donor at the same time to the solid
catalyst component precursor to effect the contact.

In carryingout the above process (2), there are exemplified
the following processes (1) and (ii):

(1) a process comprising the steps of adding the halogeno

25 compound to the solid catalyst component precursor to obtain a
contact product, washing the contact product, and then adding
the electron donor to the washed contact product to complete the
conduct, and

(ii) a process comprising the steps of adding the electron

20



As a process for contacting them there are exenplified the follow ng

processes (1) to (3): ( 1) a process conprising the steps of diluting each

of the 20 three conponents with a solvent, mxing the diluted products to

effect the contact, and then supplying the contact prodpg jigugry 2003

pol ymeri zation reactor, (2) a process conprising the steps of nixin% t he

t hree cofiemesrtsthe sl lddecatmitily copporent Bregursariiagbtatvpeomntact 25

thereby effecting the contact, and then supplying the contact product to a

.pol yrer i P&aAdnetr.emiving dhe qord actP I BiEssard pena ¢l hENS NE@gH IMO

supplying the three conponents independently to a polynerization reactor)

t her eby eomRoundgtenehe wiasdiad FANEREt pTQGiGt £t comPLahetBre cpgduct .pg

-January 2003 It .is recommendabl e to supply the three conponents to the

pol yneri zat i onA&&&0Git Ledar- &tcéﬁdP?FBht%/‘?%e’éP SR NREr WS F@dRGthert

gas ngh as a nitrogen gas, and an argo c%?s, a hydrogen ' gas and an olefin
t

gas as a*‘dafr MePRgaRsSUCH tTRET kPRI 9 My GPMARD&Hr PFecursor,
ida thatpkh @ty Hr
conmponent inge endent| yto the pal geri ation reactor. It is aés mtted
BYPEEaP AP AN DG SRS ORORg AT 4 ,
;gdcfﬂéﬁ s:=p |y, fhe gz ted roduc& o _the pol ngriza lpn re cﬁgg. Rts
pol yrer | 38 BASTRERoA CREE THFPEL. tEOP AT LR EPASCTOLp SORTEATER | on
b ' t di t i I h
fhwmal ?%t?ﬁﬁf 3eerd O reaths frro BBty Fimtitia 58 %&%h%%f?@*,ﬁ%%f Phiur df
i zaty i
o not welted. MeARerEEryPRrLY plBRBLkYabiahegh 2k Eont bRl BT 150
to 149 , 1Rkt idoiIenh P SfsE @ or f 1R 40a189dR8 EompBhRaSHRE %he! he

pol ynmeri zation reaction is preferably from at noSpheric pressure to 5 MPa.

For the RUERATDNOAoESR! FtBldrieNdra effinerkited f1é Qo(lf].ofwil‘?lgg@fdé@és@@t(qi ned) it
IS possible to carry out the polynerization with the addition of hydrogen

as a nol eeul(ar) :20 wei ght -regul ati ng agent. The pol ynmerizati on may be
carried out :
(1) a process comprising the steps of adding the halogeno
compound and the electron donor one after another to the solid
15 catalyst component precursor, washihg the resulting contact
product, and then adding the halogeno compound to the washed
contact product to éomplete the contact,
(2) a process éomprising the steps of adding a mixture of
the halogeno compound and the electron donor to the solid catalyst
' 20 component precursor, washing the resulting contact product, and
then adding the halogeno compound to the washed contact product
to complete the contact,
(3) a process comprising the steps of adding the halogeno
compound and the electron donor one after another to the solid
25 catalyst component precursor, washing the resulting contact
product, and then adding the halogeno compound and the electron
donor one after another to the washed contact product to complete
the contact,

(4) a process comprising the steps of adding a mixture of
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either in a continuous manner or in a batch manner. A process for producing
an et hyl ene polyner in accordance with the present invention conprises the
steps of obtaining the foregoing catal ystfor ethyl enepol ynerization, and

pol ymeri zing 25 ethylene, or ethylene and at | east one ngkﬁﬁaqﬂg@dgition
pol yneri zabl e conononer ot her than e hxlene , In the presence of said

cat al yst the NegeR BRI AB ddlS Fe Pt TRR dogoRy FR_ ABCRAVRFat R HYERe
present invention neans ( i) an_ethyl ene hono ogyner or %j%) a cogolyner of
.et hy| eneCaRBOREND PTeY Spy YA NPE e 265 Ubhd RG] AR bRCHP TR oRND

pol ynmeri zabl e conononer other%%lgﬁ}ne3 t hyl ene, wherein sajd cop mer has a

|
content SRERAAIERG & RAXTEEE, §P189§9Pu%?‘ﬂP%uﬁﬂiEtnqjé:lhiev%geYX'FBHP

-et hyl ene, and a content of _not

|l ess than 0,3%Db m)hB f a struc ur% uni t

derived EPBAT5EPHEPEONBRBREr COMEBCE ORT SHECET £P ECBBABEBNERS LAPRERGE

f bly f . 5t0 30%Db I f 1.to 20% b
POl CBare) t hol R0k BFoBRA o cRUPERSLER She GEeR: SEIRTIS chtonahesetRi 1

tent | %.b T di t ' ' [
content LpRgFaind e B AR ARRRSCEhE R A A RLEST by brNERL " 1
t t ; ' t hyl
o ol'of | nCabat oL EbRKboaE RrPERLEREPEo ShiNp PR PERY TR P Y
Ex I f ' 5 ' ; bt
K oantone.| - hotohes 5208kl bRpPLARN e tepll ER%ading the hajogpno

1-but enégodpBex&ne ARG 4o 1BE Bd raPRANEBRBOABR LS RécOF 68, wahhiyPtakned
above) according to the present invention, there can be provided ( i ) a

process fesubtoAyCtegtactabPdFstt f Mnd IR PaheelezatbANdonbich
catal yst has a sufficiently high polynerization activity, and can produce
an et hyl eaethel yaphelavongaat! prodootetd oebmplédeethavtentaat, wei ght
conponent , and (ii) a process for producing an ethyl ene pol yner
sufficiently et7) @ pmolcgsswhonbrpslipgerheasepsl ofv adddregtthef e hebbmen
nol ecul ar N '

donor to the solid catalyst component precursor, washing the

resulting contact product, adding the halogeno compound and the

15 electron donor one after another to the washed contact product,
washing the resulting contact product, and then adding the
‘'halogeno compound and the electron donor one after another.to
the washed contact product to complete the contact, and

(8) a process comprising the steps of adding the electron

20 donor to the solid catalyst component precursor, washing the
resulting contact product, adding a mixture of the halogeno
compound and the electron donor to the washed contact product,
washing the resulting contact product, and then adding a mixture
of the halogeno compound and the electron donor to the washed

25 contact product to complete the contact.

In some processes mentioned above wherein the halogeno
compounds and the electron donors are used in plural steps, it
ispermitted touse thehalogenocompounds and theelectrondonors,
which are the same or different from one another, respectively.
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25 wei ght conponent. In addition, according to the present invention, an
et hyl ene pol yner having a good particle property can be produced, while
al nrost no pol yner adheres to a polynerization reactor. Incidentally,
adhesion of a |ot of polyner to the polynerization 28 Zgggnggrnyugbb32003
reactor causes various erations to, decrease operation

efficiency. Thg”f’bf%??é‘}m% '[g#gélg%sl%%\fﬁpe@? occfil&:or“é%?sélsﬁii Rfifo miﬁc‘éd%%si on
2 T i B e
e LA fo SR o 1A SRS BED e

t he scop%oﬁiﬁph%aﬁje‘é%mtc?%ﬁ%#r%]?@% s of the polyner, the solid
reacurbrent of ShpUPEF 4 Shertied ot Rkl Bk SAPE M i 1o
the 15 Tqllomqg nes h?ﬁlé?ex?\{n?]g?”'ﬁ%%%:%gﬁ.g%%ﬁi _ﬁéﬁe%%ntseorbt éﬁﬂ%@ sifqeture

unit deri'ved froman a-o nTan-e ne--a fin cop r was shown

int f ' inth
nurber | of CASO I Y AT e A he Uiet St Wt S RO CRI T Brarto P ber
sai d cal idy@iian ClMSoast Wsgharacteristic absorptions of ethylene

and the a -oléfin; and said Echar acteristic absorptions were determnned by
an infrared spegf repdohespbehen®ebhed HoRGact?5 drafei a6t vhedoby sPard n

Elmer Ltd. 2. Flowrate (FR) Measured at 190C according to ASTM D1238. 29
29 )JaIUJareyLéHE:?on donor to the halogeno compound is preferably from 0.01
to 200, and more preferably from 0.1 to 100.
When used for the polymerization, the solid catalyst
component obtained may be combined with an inexrt diluent to fov_:;n
a slurry, or dried to obtain a flowing powder. '
15
Pre-polymerization treatment
In the present invention, the solid catalyst component may
be used for polymerization as it 1is, which polymerization is
hereinafter referred toas "realpolymerization”. Alternatively,
20 the solid catalyst <component may be subjected to
pre-polymerization treatment, thereby obtaining a
pre~polymerized catalyst component, which is then used for the
real polymerization. In carrying out the pre-polymerization, for
example, the solid catalyst component and an organoaluminum
25 compound are contacted with an olefin. Examples of the olefin
used for the pre-polymerization are ethylene, propylene and
butene-1. The pre-polymerization may be either
homopolymerization or copolymerization.
In order to obtain a highly crystalline pre-polymer, which

23



3. Flowrate ratio (FRR) Flowrate ratio (FRR) was used as a neasure of
melt fluidity. FRR was shown in terns of a ratio of respective flow rates
(FR) obtained according to the above-nentioned neasuring nmethod, 5 wherein
the | oad applied was 21.60 kg and 2. 160 kg, nanely: FRRZQ(]Ehgw— Qb@g/\/nen

he | d 2 wh he | 2,160 k
kmoun e naE B et yRer Bratiad B 5% Brar R0 ufes 2Rt L1 Y ns%&ﬁ&@fh ar
ht distribut f Cont ent _ of | | t
oS ddare et bl TR bEoB dapSear ”Y%ﬁ%g%vﬁbfﬂgvrﬁ?ﬁcﬁ’%?r B 30 o

Férgﬁijth%arfrc%rr'tfe-,&ef‘yesa%é%%laf‘ TE L Bﬁéﬁgdéf%ﬁ%th 8SC?W§E:a
-di |

SOl oo THL BN ke aBhud AR orer)p%ls %%go’uﬁjc% Voo merety Borg Erple .
20 A ShangeLacbsthe absQEPhLosa ) 440 o Bl bbe LigHLd sammie as 1

nmeasur ed eam Spec 3V i pe 2001, manufactured by

Hi tachi Co., '— £ hé‘ § P&n 15304 SRt gé%irﬂn%bnfe%fe&%rgkpgflmgﬁh%lé

calibration curve pr par vance. of oXy group After

deCOWPOS{f:B ?CH i (FRPRBRRE 1 Wk b %f‘ﬁée.{]oifal? NG g{rsgtulcoﬂl# e?ﬁ”'ﬁginﬁed

anount o cohol corresponding to the e obtai
liquid Sany&pava% Bashls £k Rye athd @fo%@ealtSfa%@da&qphatic hydrocarbons

gaschr omat ogr aphy, fol  owed by converting into 30 the content of al koxy
group. Exasnl asl pO:ddUap¥neBA8, hexane and heptane, and aromatic
,10 hydrocarbons such as toluene and xylene.

A concentration of the slurry is usually from 0.001 to 0.5
g-solid catalyst component/ml-solvent, and particularly
.preferablyfromo.ﬁltoO.3g-solidcatalystcomponent/ml-solvent.
The organoalumiﬁum compound is used in an amount of preferably

15 from 0.1 to 100, and particularly preferably from 0.5 to 50, in
terms of A1l/Ti atomic ratio, namely, an atomlc ratio of the Al
atom in the organocaluminum compound to the Ti atom in the solid
catalyst component. |

A temperature of the pre-polymerization treatment is

20 usually from -30 to 80C, and particularly preferably from -10

to 50C. Yield of the pre-polymer is usually from 0.1 to 300 g,

and particularly preferably from 0.5 to 50 g, per g of the solid
catalyst component.

When used for the real polymerization, the pre-polymerized

25 so0lid catalyst component obtained may be combined with an inert

diluent to form a slurry, or dried to obtain a flowing powder.

Organocaluminum compound
The "organoaluminumcompound” used in the present invention
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(1) Production of solid catal yst conponent precursor 5 A reactor equipped
with a stirrer was purged with nitrogen, and thereafter 800 1 of hexane,
349 kg of tetraethoxysilane and 38 kg of tetrabutoxytitaniumwere fed
therein, and stirred. To the resulting m xture, 852 1 of2%JdnbaryyP06Bher

S0l Uti on (aneent 3Ll a0y = 2ob L. of Yt L URARSSl U PDL QLA g addec

10 dropmﬂ% e mal ntarning erarure o Xt'ur e at

.ﬁoa;,”ﬁ‘@%@ EhbPy 88 A e ol 0SBt 0By Cod BB Ble®e 00 on

m xture ?%? hltered, and the solid obtained was washed 3 tinmes wth each
1100 1 o “ 1éné. 15 To the solid washed, toluene was added to obtain a
-slurry. 50 MIliliters of the slurry was sanpled, and renoval of the

sol vent gave 8.15 g of a solid catal yst conmponent precursor. The solid
catal¥§t conpogeabl recur or was found to contain Ti : 2. 0 9 W%, ethoxy
group 3 8. butoxy group : 2. 9 W% . 20 (2) Production of
solid catalyst ¢% %ﬁs gle-vol ume flask equipped with a stirrer was
purged with nlprogen e's Fy obtained in the above (1)) which contained
21.0 g of the solid catal yst conponent precursor, was fed in the flask.
Using a glass tube having a filter | ayer nmade 25 of sintering gl ass

t her ei n, wheeednl RENtRTEN, Rht, fldrand réSarenmaxbdndeitdy ofi.ofdi@ansehied i n t he
flask was washed 3 tinmes with each 100 m of heptane. Said washing and

anot her waBWngcarhenogedubcbawingrie teabr cedbont atoma, Mariea badbgebat a
solvent for washing was fed in the flask and stirred, and then the sol vent
was, réhoaégmar By dé"@@teino?ﬂt% PRFRR B KQFFVET et Fohe @ @4’%&%’-‘ ﬁéEéSfYé«lehe

solid 31 523:%§n ar n%o 3h%agpgdgaeﬁfgggﬁigafﬂsdg;% aln a hepane

slurry h&vihd &t %l ave equi pped

with a sti rregpgﬁifaw GREnPLLD OF 008 NoRid 6hartben mpﬁaamgﬁum%m' oned

hept ane slurry the so onent precurs ransferred

thereto gubh @sMthliiehth hiu&&nhﬁif%Qﬂ|%T%%Eb@%@um&ﬂ@mSUCCGSSIVe|y 16.1 n
of di-(2-ethyl hexyl)phthalate were addedthefeto, and the nixture was stirred

at 105 f ari3ikbutylalleiauinoandyerdhexyialetdiham;odialkypatamniham
thereafter the stirred m xture was transferred 10 to a 200 nl -vol une fl ask
pur gdd whyArddesogush asddadleshydaljuadnas hydsdded- diqordusypalamionm The
solid segarated was washed three tinmes with each 105 m of toluene at 105C

, and th&¥ Féslerﬁn%fiirerBH@lﬁégmé%M‘Ym't%lﬂé%%lu%&ft‘w dihpdiiAgst he

t t 70C t th t
ind the. Aesnfe? e d o B chgeladl AN AT BEeRESF fac 2855 &
separ at eq _ Bmgﬂﬂah%mahw aqc&%t:%% bm%qlkgi llhgl%@ms BR3A AbOduAS a\éasged 6

times with each 105 of tol uene at d additionally washed
times w Hlaewalam&mhmobhlmma% auir-ﬁomsuftmamtmm chhersdki dndashed was

dri ed under reduced

20 di-i-butylaluminum chloride; a mixture of the trlalkylalumlnum
and the dialkylaluminum halide; and alkylalumoxanes such as
tetraethyldialumoxane, tetrabutyldialumoxane,
polymethylalumoxane and polyethylalumoxane.

Among these, the trialkylaluminum, the mixture of the

25 trialkylaluminum and the dialkylaluminum halide, and the d
alkylalumoxane are preferred. Triethylaluminum,
tri-n-butylaluminum, tri-i-butylaluminum, trihexylaluminum, a
mixture of triethylaluminum and diethylaluminum chloride, and
tetraethyldialumoxane are particularly preferred.

30 The organocaluminum compound is used in an amount of usually
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20 pressure to obtain a solid catalyst conponent. The solid catal yst
conmponent was found to contain Ti: 1.0 wt% (3) Polynerization A 3 1-volune
aut ocl ave equi pped with a stirrer was thoroughly 25 dried and then nade
vacuum 400 g of butane and 350 g of 1-bute~e were pl acexh yhgugH2003d then
a tenperature was raised to 70G . Successively, hydrogen and ethyl ene were
i nt roducEdomhlerte h0060mkk, ENd palrtjcadendy Orafefabaydfaom Sviee, 5000
fespectively. 5.7 MIlinols of triethylalumnum 0.57 nmol of 1, 3-dioxane
.and 13. 7m@D, pgrofiol bé e tdteadamatont dnpdieese Ll bdcaitedd sthcompongte ( 2 )
were 32 29 January 2003 press-fed using argon to initiate polynerization.
The pol yrer i zafh@ronganedkinines campomd aray3 beowsed wisi L& é8nt PRuUdSS| y
-suppl ying ethylene to keep the total pressure constant. 5 After the

pol yneri 2afpbhtienchreparad BHERY anyligFbadibéembnoner was renoved to
obtain 126 g of a polymer having a good powder property. There was observed
al mos? no adhesion of the polymer to an inner wall of the autoclave and the
stirrer._Yield of the mer per_unit amount of the catal yst 10

(poIyner?E%@?%ﬁi%%t?@iggé%%%%efBﬂhﬁm?B be 9200 g-pol yner/g-solid catal yst
XS 6.0 wt % ERSRHF BLES LSO T RBCYPERLHR b BREO SHAPTSRBRL 6 of
but ane, 1-butepe and the solid catalysi conponent in Exanpl wer e
changed Tav4REHn 305 hecrasaiced Fdho i BRR Hireha, cPBy 00k Hhhg -
ai st reeeRnel i R B St SRR KppvsrRbRLYEReE PEHE0 and
the s§ir&ghpontstd pﬁaﬁg§ypolyner per unit anmount of the catalyst
(pol ynerization activity)  was found to be 8380 g-pol ymer/g-solid catalyst
conponent . The ipol pHer s¥88af eHRE1¥8tN3¥RpeR_Bnt kdntaAnidR £ 1east
titapium, magnesium and halogen atoms,
(1ii) the organoaluminum compound, and
(iii) the heterocyclic compound.
15 How to contact the three components is not limited as far
as the desired catalyst can be produced.
As a process for contacting them, there are exemplified
the following processes (1) to (3): '
(1) a process comprising the steps of diluting each of the
20 three components with a solvent, mixing the diluted products to
effect the contact, and then supplying the contact product to
a polymerization reactor,
(2) a process comprising the steps of mixing the three
components with one another without dilution with a solvent!,
25 thereby effecting the contact, and then supplying the contact
product to a polymerization reactor, and
(3) a process comprising the steps of supplying the three
components independently to a polymerization reactor, thereby

effecting the contact in the polymerization reactor.
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0.58, FRR 22.5 and CXS: 3.6 wt% Exanple 3 Exanple 1 was repeated, except
that 1, 3-dioxane in Exanple 1 (3) was changed to 0.285 nmmol of
trimethyl ene oxi de, and the anmount of the solid catal yst conponent in

Example 1 ( 3 ) were changed 30 to 24.3 ng, thereby obt3gnjagufy 9008 a
ol ymer havin Aanm r MeTollle] r S
gbsgrved al m)gtﬂngga. esl oenr%bhia%g%vy%%ﬁgy r toﬁgﬁgi ﬁﬁg&gﬁ?ggggtt\ﬁ%

aut ocl avsfggﬁem%_a%tﬂow £Lac¥belthdr bheoR@] 1 fE"eredJ?kBinasF@l’:EE u%filntghe

.cat al yst ymeri zation activity) wasfoundtobe3700 g-polyner/g-soli'd 5

catal yst aﬁomeﬂeggas Eaﬁrpagymi%sgefrpgag 4Ra havarg6R %89-, % hydroeftt, FRR
23.7 and CXS: 7.3 W% Exanple 4 Exanple 1 was repeated, except that 1 ,

-3- di oxangakna kI HPbeeEdnlgds 29 a%ﬁ@?}%@ 1ot Qs pdidifeel & s‘i.l'i)ipfi%E hél ene

oxide , and the anmount of the solid catalyst component in Exanple™1 )

vere ghargedHreedfofpdBentfehabpeatibaNiyt® dhlpglPhedipatYoRreAdtiord a good
powder property. There was observed al nost. no adhesi on of the polynmer to an

i nner walrk 10f allbe petinicd tReeet aRdntae tytevedus IpaYilelak tofwb Bompohngies per
unit anount of the catalyst , (polynerization activity)wasfound to be5890
g- pol yneamgngothe thaeel genip osmponeahd. thEes ppb Yyehenasn £ acbeld paodave SCB
18 . 2, FR0.47, FRR 25.7 and CXS. 6.5 wt% 2Q Exanple 5 Exanple 1 was
repeat edtoexbeppotlymerizatdod aeacdorn Exanple 1 ( 3 ) was changed to O .
57 mmol of 1, 3 dioxolane , and the anmount of the solid catalyst conponent
in Exanple 1 (3)pokywerhaagbontretnod iggnothdinbyedbtBonienpngiley dhea
pol ynmer having a good 25 powder property. There was observed al nost no
adheslponpéliméréélaﬁﬁ@ﬂ £8nahei ARAEFLi9@| PubfagIRr HiRD A% Pe CORTenfdosailr r er .
method such as a gas phase polymerization method and a slurry
polymerization method. A temperature of the polymerization
reaction is usually that af which the polymer obtained is not
melted, preferably not hi‘gher than 130C, more preferably from
15 20t0110C, andparticularly preferably from40 to 100C. Pressure
of the polymerization reaction is preferably from atmospheric
pressure to 5 MPa. For the purpose of controlling a melt flow
rate of the polymer obtained, it is possible to carry out the
polymerization with the addition of hydrogen as a molecular
20 weight-regulating agent. The polymerization may be carried out
either in a continuous manner or in a batch manner.
A process for producing an ethylene polymer in accordance
with the present invention comprises the steps of obtaining the
foregoingcatalyst forethylene polymerization, and polymerizing
25 ethylene, or ethylene and at least one kind of an addition
polymerizable comonomer other than ethylene, in the presence of
sald catalyst to obtain an ethylene polymer.
The "ethylene polymer” in the present invention means (i)

an ethylene homopolymer or (ii) a copolymer of ethylene and at
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Yield of the polynmer per unit amount of the catalyst (polynerization
activity) was found to be 3600 g-polyner/g-solid catal yst conponent . The
pol ymer was found to have SCB : 19 . 3, FR 34 29 January 2D03 0.50, FRR
23.6 and CXS: 7.2 wt% r Exanple 6 Exanple 1 was repeated jgxGat 20bat 1)

3- di oxane i l;e <5 : rgg%q: t

t et rahydrﬁ'gsgp:?r??gg%gdt ?1% aglnggé%‘e%§nm SO |i&%§gteaF§§PH’§§éggégﬁr itr?all—_)xarrpl e
1 (3) wer e i i r,,havi ng
2 gobd poLaEEeneE e Sty e R TR AR SRR St IR T

pol ymer @43k, hB&fr ¥@lthru@ftulratufit AekaVEad bl BEngibhE Srandld c¥n@ledt0f the

pol ymer per unit anmount of the catalyst (polynerization activity)wasfoundto

bel4300 grpab¥MeEsg- §RhAd0 S84 aby Sho L YR A @Hrucif P UM MOt 0O have
SCB: 18.0) FR 0.92, FRR 24.4 and CXS: 7.3 wt% 15 Exanple 7 Exanple 1 was

repeatsedthexe6Rbnbmat . Irige Honeddift i0F EXan®bfodoheB Uun@Si L haagagatay0 . 57
nmmol of hexanet hyl ene oxi de, and the anount of the solid catal yst conponent

i n Exanpkgoh ¢.$ to BORELE hv1gedntidndre pEeerhblifereby DRbap ot Ny HR4.9 of a
pol ymer having a satisfactory 20 powder property. There was observed al nbst

no adhesHefreQf tid@umod§ ritre &dhabehanayitwabhteft tdivl gHeasdmdreomsiuhie
stirrer. Yield of the polyner per unit anount of the catalyst
(pol ymer ceateot ast 008y pwasibdundt o bel1000g- pol ynmer/ g-solid cat al yst
conponent . The polymer was found to have SCB : 20 . 0, FR 25 0.60, FRR
24.3 and CXS: 8h¢ pmocesianpbyddngdanphe pregant épyansdoncks spiitebde t he
anounts of butane, 1-butene and the solid catal yst conponent in Exanple 1 (
3) WOr efgl producing an ethylene polymer having a crystalline structure
of polyethylene. A preferred ethylene polymer is an ethylene-
¢ -olefin copolymer such as a linear low density polyethylene
(L-LDPE) .
. Examples of said & -olefin are propylene, 1l-butene,
15 1l-pentene, l1-hexene, 3-methyl-l-penteneand4-methyl-l-pentene.
Of these, 1l-butene, 1-hexene and 4-methyl-~l-pentene are
preferred.
As explained above, according to the present invention,
there can be provided (i) a process for producing a catalyst for
20 ethylene polymerization, which catalyst has a sufficiently high
polymerization activity, and can produce an ethylene polymer
having a low content of a lower molecular welght component, and
(1i) a process for producing an ethylene polymer sufficiently
efficlently, which polymer has a low content of a lower moleculgr
25 weight component.
Inaddition, accordingtothepresent invention, anethylene
polymer having a good particle property can be produced, while
almost no polymer adheres to a polymerization reactor.

Incidentally, adhesion of a lot of polymer to the polymerization

28



29 January 2003 changed to 450g, 300 g and 8.8 ng, respectively, and

nor eover 1, 3-dioxane in Exanple 1 (3) was changed to 0.57 mmol of

2, 5-di met hyl furan, thereby obtaining 110 g of a polynmer having a good
pomder property. There was observed al nbst no adhesi on @ngaﬁmﬁprbwger to
an inner wall of the autoclave and the stirrer. Yield of the ner per

uni t andRRCERT t RRUESF alNPRI Wbl FRerP28si OF a%@‘?%?’y?%stt& ase
belSOOOg pol ynmer/ g-solid catal yst c onent .. The yner, was found to have
.SCB : 1&pe ‘#Rgfél?éenﬁm Exg:s ?e&lmgolem’ grarpRrECF Branpl e 1

was repeated, exce that 1, dloxane and the amount of the solid catal yst
corrponerﬂmqqt‘%ﬁ%é’els o1y rﬁaF/@e‘?J(?]tﬁtaFnge]di?‘i)lQ) a3 Rﬁﬁﬂl%]f

'ig?af’h?‘géhgéyt etr%Eﬁrsﬁfs?,@ﬁef‘e“ﬁa%aghﬁ%%éﬁhtgs E% g éflﬁ §: AR vas
Ut ol aREEEIE o S leEF PR T ot b 7 oT T b TarfFSLrat e O% he
cat al yst, (vp:L :Egnjtnztatﬁ opaec]%ée/jtgry) fﬁ ta%‘fuavetﬁ%(% ymer/g solid 20

catalyst conpo yier oun , FR 0. 46,
FRR 24.4 and CXS: 7.0 mt@b Exanple 10 Exanple 1 was repeated, except t hat
1, 3-di oxane and the 25 anpunt of the solid catal yst conponent in Exanple 1
( 3) wg Iﬁﬁggged to 0. 57 mol of 1, 3-dioxepane and 11. 4 ng,
respectlve Yy, thereby obtaining 163 g of a polyner having a good powder

property. Therﬁéfv?%.eeleaerztﬁdeﬁtmeﬁtiélq;tacttsec%@ewfint RBrBOaYFR{1 k@D 1 nner
wal | of the aut ave and the stirrer. 30 Yield of the polyner per unit

amurl Hefldieerfcd 8bWle 8611o%Indaiaiple)ORni B8l @ bhIdti Diustrative
activity)wasfoundt obel4300g-pol yner/ g-solid catal yst conponent. The pol yner

was fourghd adtititenldedl 2o81imBt @h85scoPR o023t aprte 6t 1A venMi%n 5

Conparative Exanple 1 Exanple 1 was repeated, except that 1 , 3-dioxane in

Exanpl e Analysis of the polymer, the solid catalyst component
precursor and the solid catalyst component, and measurement of

physlical properties thereof were carried out according to the

15 following methods.

1. Composition analysis
A content of a structure unit derived from an @ -olefin

in an ethylene- ¢ -olefin copolymer was shown in terms of a short

20 chailnbranchnumber (SCB) per 1000C (1000 in the number of carbon),
wherein SCB was determined by a callbration curve; said
calibration curve was made by characterilstic absorptions of

ethylene and the ¢ -olefin; and said characteristic absorptions

were determined by an infrared spectrophotometer, Series 160Q,

25 manufactured by Perkin Elmer Ltd.

2. FPlow rate (FR)

Measured at 190C according to ASTM D1238.
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1 ( 3) was not used, and the anount of the solid catal yst conmponent in
Exanple 1 (3) was changed to 9.8 ny, thereby obtaining 140 g of a polyner
havi ng a good powder property. There was observed 10 al nost no adhesi on of
the polynmer to an inner wall of the autoclave and the stdg (gruary 2b@30f the
pol ymer per unit anount of the_catalyst (polynerization activity)wasfoundto
be140009-poF}ﬁﬂrF&I§oFPalEa{§P§§t conponent . The pol yner was found to have

20 . 9 FR 15 1. 2, 23 . 0 d CXxSs: 11 . %, ...1
Sbeerved §nat FLAE XS bafte RN ISERS ised a8 gdrearine faiett %Pﬁfﬁﬁ%-?’?ie
ser ved _ _
oo o RACHEE M G QERAN NG SHMACREY S JSEIPLIe 2 il BT Frh) OO
‘catal yst o6 eRPARANhCLBrEAABPLS Enk AbbyEEREnEDaREadbsAiong nddlof and 14.3
HER & mekh

ng, respectively, and 1, 3-di oxane 1 n Exanple was notf use t her eby

obt ai Bi nghd#eifl ehea1lpaliyappihavi REsa2006d REWHRH PLeBOr kY., RAREEyYWAS
observed al nost no 25 adhesion of the polyner to an inner wall of the

autocl ave and FRR st {flew.rXtel ¢hefi the Doa§nmesspel.e0i kgpneunt of the
catal yst (pol ynerization activity)wasfoundto bel7100g- pol yner/g-solid

cat al yst conponent . (fhew podyeesvhemstioulead ovdmv2. XXIB kgll9 . 1, FR 37 29
January 2003 1. 34 , FRR 24 . 5 and CXS: 9. 1 w%. It was observed that
the CXS val uelfdrs KepvndsatafRR vadyeckpraase swweRerpd lyasithuiinageare

het er ocycli ¢, co und, 5 Co rativ apple 3_Exanple 1 was repeated,
except tﬂgt%Pﬁeggﬁﬁﬁﬁggrowegggﬁn }S§¥56Pg38naﬂﬁ thgingH'catalyst
conpggent in Exanple 1 ( 3 ) were changed to 480 g, 270 g and 7 . 1 nm,
respectively, and 1) 3-dioxane in Exanple 1 ( 3 ) was not used, thereby

obt ai ni ng, 188n8eft 8£PObYERI mbReBAYAROwa1gRRICHAPERENBEOPEREY. There was
observed al nost no adhesi on of the polynmer to-an inner wall of the
aut ocl ave andEvaluatedbyavalueofazsflxylenesolublematterexpressed

by weight percent (wt %) (CXS). In general, the lérger the SCB,

the larger the CXS.

15
5. Content of Ti

A solid component was decomposed with a diluted sulfu;ic
acid, and an excess amount of an aqueous hydrogen peroxide solution
was added to the decomposition product to obtain a liquid sampie .

20 A characteristic absorption at 410 nm of the liquid sample was
measured using a double beam spectrophotometer Type U-2001,
manufactured by Hitachi Co., Ltd., and then the content of Ti

was determined using a calibration curve prepared in advance.

25 6. Content of alkoxy group

After decomposing a solid component with water to obtain
a liquid sample, an amount of an alcohol corresponding to the
alkoxy group in the obtained liquid sample was measured by an

internal standard gas chromatography, followedbyconvertinginto
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" the stirrer. ' Yield of the polyner per unit anount of the catalyst

(pol yneri zation activity)wasfoundto bel5000g- pol yner/g-solid 15 catal yst
conponent. The polyner was found to have SCB: 15.9 ( FR 0.69, FRR 25.5
and CXS: 5.4 wt% Tt was observed that the CXS val ue forad508n bajoger as
conpared with the case using the heterocyclic conpound. 20 38 29 January
2003 - 39tlrarcaptentAofr edsoxyf 8KOPPeduci ng a catal yst for ethyl ene

pol ymeri zati on, which conprises the step of contacting with 5 one anot her:
(i) a solid catal yst component containing at |east titanium nmagnesium and
hal ogen atons; (ii) an organoal um num conpound; and (iii) a heterocyclic
conpoundEX@MBLEI 4 the 10 heterocyclic conpound is at |east one compound

erimet vl herbRTaEtbR, PEnshrhR Pafri Fh e GEREoRER o PERD KR o,
h e, “ve: ranyarorurart, Y2 oarh o
10, GPowane, 1S SRR 00 B Frytnen el pRRREa uch Hi2ESRn,

2, 2- di mephyl tHe B 8F 0XP D 140 FRidWAnel, 34 RYO ARt tirdeth ARk iSdrd @van. 2.
The process -for producing a catalyst for ethylene polynerization according

to cl ai nB8, ko ejgt datm tdyitd t2hicad skeyet fednfioewesin f WErid et icaridal T® an

el ectron donor. 3. The process for producing a catalyst for ethylene

pol yneri thei vasudtdndi ngxtorel, aBaR2]l wfiereddbtiiglektberosodundencont ai ns an
organic acid ester. 2~ 4. A process for producing an ethyl ene , pol yner,

whi ch cohfPREeRtrRELenepS - dmok/Ad) eﬁrﬁlh‘éx#r%@g%%%%ﬁﬁlaﬁg@ﬁé@% PRdgdsol i d

t al t t LNi t. titani i d 30 |
atomi0 " (AFSPRRERr BYRBaP LRPHE R EBApBANGLANG L0 E) 2 CHEBEFBEYER: 8% cdMfound to
obtain a,¢atghyshf ﬁ’q ety £ne J]H@df%éﬁ CE'PreI %ﬁﬁiti%%,‘]_@ﬂgaﬁ\¥x%§%§ -401
(2). pol yneri zing ethylene, or etHhylene and at |easi one 'kind of " addition

pol yneri gabl gteopBROAR! 8W hyr iha et henenaadif ibRalnkesenceeal sbhel
obt ai ned catal yst for ethylene polynerization to obtain an ethyl ene pol ynmer

5 wher ei hotiheathendl ocjd e P Otihe sedett el rfixtnriehea gl exwds,i ahidng of
et hyl ene oxi de, propyl ene oxide, trinethylene oxide, tetrahydrofuran,
2,’5- di nrethexgalstd ehydiokdrwas waehedhy tlopgrvdth Baghisty Laafetokirdne.

1, 3-di_oxepane, 1, 3di oxane, 1, 4-di oxane, 1, 3-di oxol an,

2- metlfy| T2, 8haj 8Qéldnwaghed, stelvereyas aidpd iy gptain a slurry. 50

4-met hy| le.lﬁiggi.g)églsaonf t grsalrhrarn)gwgétsrai.n?gfgd, and removal of the solvent
gave 8.15 g of a solid catélyst component precursor.
The solid catalyst component precursor was found to contain
Ti: 2.09 wt%, ethoxy group: 38.8 wt%, and butoxy group: 2.9 wt%.
20 (2) Production of soliad cétalyst component
A 200 ml-volume flask equipped with a stirrer was purged
with nitrogen. The slurry obtained in the above (1), which
contained 21.0 g of the so0lid catalyst component precursor, was
fed in the flask. Using a glass tube having a filter layer made
25 of sintering glass therein, the solvent in the slurry was removed
by suction. The solid in the flask was washed 3 times with each
100 ml of heptane. Said washing and another washing mentioned
below were carried out in a manner such that a solvent for washing
was fed in the flask and stirred, and then the solvent was removed

30 by suction using the above-mentioned glass tube. To the solid
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5. The process for producing an ethyl ene pol yner according to claimd4,
wherein the ethyl ene polyner conprises a 1~ copol yner of ethylene and an a
olefin. 6. The process according to claim 1l substantially as herei nbefore
described with reference to the exanples. 20 7. The proQ@ssamesr9r 2008 to
claim4 substantially as hereinbefore described with reference to the
exanpl eswashed, heptane was added to obtain a hepane slurry having a total

-~ AL(YY. Al . A3. A9#. A(3. A. Al . AYE. Al | . AFY. A, . AY. AUY. AE. AF2. A3E. AY. AY. A AY. Al . AY

.. AF2. A AVElpNe AFYLAYYMAYF. Al | . AYY. Al YE. A33E. AYnFE. AF3Y. A . A33E. A 3Y. A

-

3Y. A Ah Yt;:  ATT45 ~C
TTTT( TT#. #. <?R-49Pml-yolune auioqlayesmnl ppedyisga FELFIPF#ABPUSFSEI7| | | <>

>x<x<| <| <x?x?~x~080xp% >>| | pxXXx%<|.X >xb?b?%2b><<?x??§§%%£x>??>9<%x%xx<?>??
7 s SRR ona b b
22X X|e>2 2| 87272220 222" > >> ~ <8>> :

oot by el dd et 7ot bagagheht BrlenRaRE il ERNSe dhrca tnaret, g
X<X??>7? AP0 327 32222253573 2 BN S e Ae=5<hh ><| x?<
R A e B s e T Bk o DS e YAy Ao Tt 51 X7
>XXX888< =392 p

TNeog sk et ihdlatevere addsd thereto, andthemixture -
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20 Example 5

Example 1 was repeated, except that 1,3-dloxane in Example

1 (3) was changed to 0.57 mmol of 1,3 dioxolane, and the amount

of the solid catalyst component in Example 1 (3) were changed

to 22.8 mg, thereby obtaining 82 g of a polymer having a good

25 powder property. There was observed almost no adhesion of tlje

polymer to an inner wall of the autoclave and the stirrer.

Yield of the polymer per unit amount of the catalyst
(polymerization activity) was found to be 3600 g-polymer/g-solid

catalyst component. The polymer was found to have SCB: 19.3, FR:

34
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- Z3110%E8& ()Ezltémple 1&3791@‘{%4%’&«3& except that 1,3-dioxane in Example

5 1 (3) was changed to 0.57 mmol of tetrahydropyran, and the amount
of the solid catalyst component in Example 1 (3) were changed
to 12.2 mg, thereby obtaining 175 g of a polymer having a good
powder property. There was observed almost no adhesion of the

polymer to an inner wall of the autoclave and the stirrexr.

10 Yield of the polymer per unit amount of the catalyst
(polymerizationactivity) wasfound tobe 14300g-polymer/g~solid
catalyst component. The polymer was found to have SCB: 18.0, FR:

0.92, FRR: 24.4 and CXS: 7.3 wth.

15 Example 7

Example 1 was repeated, except that 1,3-dioxane in Example

1 (3) was changed to 0.57 mmol of hexamethylene oxide, and the
amount of the solidcatalyst component inExamplel (3) were changed
to9.6mg, therebyobtaininglO4gofapolymerhavingasatisfactory

20 powder property. There was observed almost no adhesion of the

polymer to an inner wall of the autoclave and the stirrer.

Yield of the polymer per unit amount of the catalyst
(polymerizationactivity) was foundtobe 1l1000g-polymer/g-solid
catalyst component. The polymer was found to have SCB: 20.0, FR:

25 0.60, FRR: 24.3 and CXS: 8.1 wt%.

Example 8

Example 1 was repeated, except that the amounts of butane,

1-butene and the solid catalyst component in Example 1 (3) were
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the group consisting of ethylene oxide, propylene ozxide,

trimethylene oxide, tetrahydrofuran, 2,5-
dimethoxytetrahydrofuran, tetrahydropyran, - hexamethylene
oxide, 1,3-dioxepane, 1,3-dioxane, 1,4-dioxane, 1,3-

15 dioxolan, 2-methyl-1,3-dioxolan, 2,2-dimethyl-1,3-dioxolan,

4-methyl-1, 3-dioxolan, furan and s-trioxan.

2. The process for producing a catalyst for ethylene
polymerization according to c¢laim 1, wherein the solid

20 catalyst component further contains an electron donor.

3. The process for producing a catalyst for ethylene
polymerization according to claim 2, wherein the electron

donor contains an organic acid ester.

4. A process for producing an ethylene polymer, which
comprises the steps of:

(1) contacting with one another (i) a solid catalyst

component containing at least <titanium, magnesium and

30 halogen atoms, (ii) an organocaluminum compound and (iii) a

heterocyclic compound to obtain a catalyst for -ethylene

polymerization, and
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(2) polymerizing ethylene, or ethylene and at least
one kind of addition polymerizable comonomer other than
ethylene, in the presence o¢f the obtained catalyst for
ethylene polymerization to obtain an ethylene polymer
wherein the heterocyclic compound selected from the group
consisting of ethylene oxide, propylene oxide, trimethylene
oxide, tetrahydrofuran, 2,5-dimethoxytetrahydrofuran,
tetrahydropyran, hexamethylene oxide, 1,3-dioxepane, 1, 3-
dioxane, 1,4-dioxane, 1,3-dioxoclan, 2-methyl-l,3-dioxolan,
2,2-dimethyl-1,3-dioxolan, 4-methyl-1,3-dioxolan, furan and

s-trioxan.

5. The process for producing an ethylene polymer according
to claim 4, wherein the -ethylene polymer comprises a

copolymer of ethylene and an o olefin.

‘6. The process according to claim 1 substantially as

hereinbefore described with reference to the examples.

7. The process according to <claim 4 substantially as

hereinbefore described with reference tc the examples.



