OLEFI N IMRI ZATI ON CATALYST- AND PROCESS FOR PRODUCI NG ETHYLENGtostis—i xees

COPOLYMERS This ifvention relates to a catalyst for olefin polymerization
and a process for producing ethylene 5 copolyners. Mre particularly, this
invention relates to an ol efith pol yneri zation catal yst conpri-sing a solid
catal yst conponent exhibiting a very h|g activity per transition netal in

gas phase pol yneri zati rocess as wel |
as to a process for 1éﬂﬂ%rodu0|n %ﬁéﬁé§/¢§i%@%%¢éﬁhﬁ $ar r ow _
nmol ecul ar wei ght distributi | ar wei ght
conponent by the use of salbgﬂzz?t% B rlﬁﬁmﬁk& hﬁpdrﬁ@ﬁé v#]rel ates al so
to a process for producing ethyl ene copolyners havi ng a hi gh bul k density,

a low fine 15 powder content and a good flow property while controlling the
particle shape of solid catal yst component. quite excellently. It is

needl ess to say that a high catalyst activity (quantity of polynerization
per. unit quantity of 20 catalyst), particularly a high activity per
transition nmetal, is quite valuable industrially because it nakes
unnecessary the renoval THisaimtemstioresteletds oo tdecppayyet fbteblefin

pol ynerization and thereby sinplifies the production process of polyner.
-2- 1 polymenimattidrerandimi, pracess dist rpbdéducbngi ethyenéhe t he
adhesi on of polyner to/ pol yneri zati on reactor as mnuch as
copolymers. "More partlcularly, this 1nvent1on relates to
an olefin polymerization catalyst comprising a solid
catalyst component exhibiting a very high activity per
transition metal in gas phase polymerization process énd
- slurry polymerization process, as.well as to a process for
10 producing ethyiene copolymers having é narrow molecular
o weight distribution and a small content of low molecular
.weight component by the use of said catalyst. . Further,
this invention relates also to a process for producing
- ethylene copolymers having a high bulk density, a }pﬁ/;;ne
15 'powder_content and a good flow property while controlling
the particle shape of solid catalyst component quite
exceII;;tly, |
It is needless to say that a high catalyst
activity (quantity of polymerization per unit quantity of
20 catalyst), particularly a high activity per transition
metal, is quite valuable industrially because it makes
unnecessary the removal of cgtalyst résidue from the

polymer after polymerization and thereby simplifies the.

production process of polymer.“



péssiblétﬁecause t he adherent pol yner nmakes various troubles on the
operations and thereby |lowers the 5 efficiency of work. Thus, a high bulk
density, a narrow particle size distribution and a good flow property of .

t he pol yner powder are desirable fromthe viewpoint of stability and
efficiency. of operation. Further, noleculzar- weight distribution and

exi stence- (or nonexi stence) of low 10 nol ecul ar wei ght conponent are
factors doverning tramdn e either ittt itesi stdesir aimte btocRingmpeeperty
of processed articles, and a process Gapabl e of producing an ethyl ene

copol yner . habhengpéhesironio frpakyner 4oy phtyms sizd thien oreaekos 3fmaMcdodSent
of .1 ow nol ecul ar_ wei ght 15 conponent is desirable. In the recent years,
cat al yst madROsFikle r use j ge madhe revhmRakmer jppreedvedhi@uarri er such
as titaniumtetrachloride and the |i ke were devel oped 20 (Bel gi an Pat ent
Appl i cat i on TNOULARS @tn the RpeLat FREMakKRRERRPOLeYEXSFRGDI n) No. Sho
47-46269,. Ja ese Pat ent Kokoku . Sho 47-26,383, _etc.). Although this
type of é%téf S ey RHHERTEn p '?%er?iqﬂﬁhéETfsiQ?nfﬁgﬁ'pFiBPr28Valysts,
they are yet_insufficignt in th oj nt of_ .25 catal yst actijvi p
transitionlﬁﬁr%?c ?*ﬁ?cé+§§rﬁgﬁﬁf°%sa%§b%l%??@tXi?%té%#é%%gyf?%n?%?solid
product prep d b e LN | | C u ] Opgrgnesi,um the
solid catal ﬁ%fymef_’émf&'%%nggﬁeééégg%%g&segf%lﬁ @?\éwﬁg%gégggen and titanium

tetraChlOH(giégif&@?xgﬁfogééigigﬂc§i6@”5H§}Q@i$9? Further, molecular
weight distribution and existence (or nonexistence) of low
10 molecular weight component are factors governing trans-
parency, impact fesistance and blocking property of
processed articles, and a proceés capable of producing an
ethylene copolymer having a narrow molecular weight
distribution and a small content of low molecular weight

15 component is desirable.

In the recent years, catalyst made of a transi-
" . tion metal compound supported ﬁn a carrier such as
titanium tetrachloride and the like were developed
20 (Belgi;h Patept Application No. 759,601, Japanese Patent
Kokoku (Post-Exam.Publn) No. Sho 47-46269, Japanese Patent
Kokoku No. Sho 47-26,383, etc.). Although this type of
catalysts are higher in polymerizing actiyity_than prior
catalysts, they are yet insufficient in the point.of
25 catalyst activity per transition metal.
On the other hand, as a catalyst system made
from a solid produét'prepared:by.reducing a titanium

compound with organomagnesium, the solid catalyst



(xJapanese Pat ent Kokai (Laid-Open) No. Sho 46-4, 391, Japanese Patent Kokoku
No. Sho 47-40, 959, Japanese Patent 5 Kokoku No. Sho 50-30, 102, etc.) and
the solid catal yst conponent prepared by reacting Gignard reagent and .
arkoxy-containing titaniumhalide and treating the reaction product with
titaniumtetrachl ori de (Japanese Patent KoRoku No. Sho 57-24,361, Japanese
Pat ent Kokai No. 10 Sho 56-115,302, etc.) have been reported. However,

t hese cat al ystemporeyttcomposédcofénGrionsafiakgsyentt axdt yiganitumansi ti on
metal and particle characteristics of solid catalyst conponent. On the

ot her hand, ttetradthlVerbéenodi stkospdcantdihingchlabpitumchaiddent s
supported on porous inorganic carriers (Japanese Patent Kokai "No. Sho
54-148, 093, 56J2manese Batend RoRaie(bald-Opemdvlp. Sheoy4&rd .38,
insufficient in the point of catalyst activity and adhesion to

pol yrreri zat i ofidP@ReserPabent nKokehuoNot h8habdvedfefbPondarangse datent art
the problemto be solved by this invention consists in prqoviding a solid
cat al yst cghpﬁﬂﬁﬂkuhEQFn§h§o5HTaﬂ'&°3at8F9s? aéﬂiVP?ySBEPthéﬁﬁ 45 tion
metal as to nmake the Lennval of catalgg%-residue un ecessakﬁr%w% a process

f or produpingcgﬂp%?ﬁ9 cRESRBFBAy R¥r TRAGFABICRAPPS m5PEES ght
oL T DT O, By dandathEhh EREERLnhaloysBhECHE R clSa comPonert 2
reaction product'ﬁith titaniﬁm tetrachloride (Japanese |
| Patent Kokoku No. Sho 57-24,561, Japanese Patent Kokai No.
;0 Sho 56-115,302, etc.) have been reported. -However, these .
~catalysts are yet insufficient in catalyst activity per
transition metal and particle characteristics of solid
catalyst component. |
On the other hand, there have been disclosed a
15 few catalyst components supported on porous inorganic
carriers (Japanesé Patent Kokai No. Sho 54-148,093,
- 56-24,409, 58-179,207, etc.). Hdwever, they are yet
insufficient in the point of catalyst activity and

adhesion to polymerization reactor.

20

In view of the above-mentioned state ©f the art,
the problem to be sqlved by this invention
consists in providing a solid catalyst
component having so high a catal&st activify per transi-
25 tion metal as ﬁo make the removal of catalyst residue
unnecessary and a process for producing an ethylene

copolymer having'a narrow molecular weight distribution, a



ftow property by the use of said catalyst. This invention provides an

ol efin polynerization 5 catal yst conprising: (A) a solid catal yst conponent
containing a tri-valent titanium which is represented by the conposition
formula Mg[err]Ti(OR)[err] X[err][ED][err] (wherein Ris a hydrocarbon group
having 1 to 20 carbon 10 atons, X is hal-oger, ED is an el ectron donative.
conpound, and m n, p and q are each a punber satisfying 1 [err] m[err]

51, 0 < ni[ekmbhld cortent of [ Imch@Eut Gved dHY rdonpdreént , 23, hodhai ned

by reducing a titani um conpound represented by the general fornula 15

(wherein R ebullki @ehsiitdf,0GardhAL 10cBit SRy i0T flirded pdWdar bomd ad ogdod X is a

hal ogen atomand a is a nunber satisfying O < a [err] 4), with an _

or ganomagnesifliowe property byt theatudecast smial matselnyest of an organic silicon

conmpound havi ng/ Si - O bond and an organi ¢ porous polyner; treating the

resulting 20 solid prodidis viintversdri s tporovidgs et clrfimepolymeringtionwith

titaniumtetrachloride or a mxture of titaniumtetrachloride and an

el ectron @ong@itedysénmeempLising: -5 1 (B) an organoal um num

conpound, as well as a process for producing an ethyl ene copol yner

conpri sing copol yneri zi & Ba ke cattp st cpmponrnt ¢oRt3iRING Aaving 3

or nore carbon atons by the use of 5 said polynerization catalyst.
tri-valent titanium, which is represented by the

composition formula

Mg, Ti(OR) X [ED],

(wherein R is a hydrocarbon group having L-to 20 carbon

10 étoms, X is halogen, ED is an e1e¢tron donative compound,
and m, n, p and q are each a number satisfying 1 = m = 51,
0¢ns5, 53p s 106 and 0.2 £ q = 2), obtained by
-reducing a titanium compound represented by the general

_formula

ti(ORl)ax4—a

1 is a hydrocarbon group having 1 to 20 carbon

15 (wherein R
atoms, X is a halogen atom and a is a number satisfying
0 ¢ a £4), with an organomagnesium compound in the
at least one
presence of an organic silicon compound having/Si-O bond -
-and an organic porous polymer; treatigg the resultihg
20 solid product with an ester compounﬁ and then reacting it
with titanium.tetrachloride or a mixture of titanium

tetrachloride and an electron donative compourid, and



According to the process of this invention for producing ethyl ene

copol ynmer, the quantity of residual catalyst in the formed polynmer is so
small that the step for renoval of catalyst can be omtted, owing to the
hgh 10 " catal yst activity per transition netal. Further, adhesion the of
pol ymer to/ pol ymerization reactor is small gt-the tinme of polynerization,
and the resulting polynmer has a narrow particle sizée distribution, a nearly

spheri cal drawn spherjgal _sh | kK density and a good flow 15
o QE)’" and 8‘9 an ai'g{sl&‘gﬁb{ CgﬂmgguBh-{

property, so that the st for tted. Thus, the
, ¢t this | . ¢
process of t 'és'éa’fﬂti@ab f&é‘é§§ é?eg!:&%?i ﬁa%ﬁl ‘éhﬁg‘i %d&é:go&ymer

pol yneri zati on and wor Ity rth

copol ymer havifingc IRIAQVE b Efk AL 7 1R OBEn 1 She guh' 9e }@st&% g a 20
OW ITD a

smal | content of r~ wei ght Conponent f%w chart
di agram f aci | |amnmwﬂm8ﬁaaﬂn@gsoértﬁb§elexf%hoato&g ® "c‘ﬁ\él Gy e s a

mere typical exanpl e of enbodi nent of this invention an no neans
limts thissi &l igslymeribatiloflesatalPss.i nvention wll be |IIustrated
bel ow concretely. (a) - Titani um conpound 5 The titani um conpound

used in this invention isccepdisgntedthy pbecésk! ofi spigenavantionflox
Ti(OR[err])[err] Xerr]
producing ethylene copolymer, the quantity of residual
catalyst in the formed polymer is so small that the step
£or removal of catalyst can be omitted, owing to the high
10 catalyst activity per transition metai. Further, adhesion
' the . . . '
of polymer tcypolymerlzat1on reactor is small at the time
of polymerization, and the resulting polymer has a narrow
particle size distribution, a nearly spherical or drawn
spherical shape, a high bulk density and a good flow
_15 property, so that the step for pelletizatiod can be
omitted. Thus, the process of this invention iS quite
..excellent in efficiency of polymerization and work-
ability. Further, it enables to produce a copolymer
having a narrow molecular weight distribution and having a

20 small content of low molecular weight component.

Figure 1 is a flow chart diagram facilitating
‘understanding of this invention. This flow chart is a
.mere typical example of embodiment of this invention and

25 by no means limits this invention.



wherein R err] represents a hydrocarbon group having 1 to 20 carbon atons,
X represents a halogen atom and a represents a nunber satisfying 0 < a
[err] 4. 10 Concrete exanples of Rlerr] include al kyl groups
stich as nethyl, ethyl, propyl, iso-propyl, butyl, iso- butyl, anyl,

i so-anyl, hexyl, heptyl, octyl, decyl, andé dodecyl; . aryl
groups such as phenyl, cresyl, xylyl,and napthyl; . cycl oal kyl
groups sugh as 15 cycl ohexyl.and cyclopentyl; allyl groups such as

propenyl ; and aral kyl groups such as benzyl, Anobng the

above- menti oned groups,NeaKy |t K Uis d1i gt A 10 U CRIDORr ¢ &aBpanswar y!
groups having 6 to 18 20 carbon atons are preferred, and straight chain

al kyl groups comdregrkelt 0 18 carbon atons are particularly preferred. I t
is al so possible to use titanium conpounds having two or nore different
OR[err]. groups. Exanples of ‘the hal.ogen atomrepresented by X -7- 1

i nclude chlorine, brom ne and iodine, anong which chlorine gives a

particul arly @dod Tisanium |gonprund t ani um conmpound represénted by
Ti(ORerr])[err] X err] the value of a satisfies 0 < a [err] 4, 5 preferably
2 [err] aderr] 4, and @ ttitarduy compoundsused it tlis f brvephidnsisgi ng

t he conmpound represented by Ti (ORerr])[err]Xerr] (0 < a [err] 4), any
known net hod KSEFSReRR % dtheoko blemine senert hotesrultaact i ng
Ti(ORerr])4 and Ti X[err]/a necessary ratio, or a nethod of 10 reactin

Ti X[err] and a correspondi ng al cohal at a necessary

. 1
Ti(OR )ax4_a
wherein Rl represents a hydrocarbon group having 1 to 20
carbon atoms, X represents a halogen atom, and a
represents a number satisfying 0 < a = 4.

1 include alk&l groups

10 Concrete examples of R
such as methyl, ethyl, propyl, iso—ptopyl, butyl, iso-
butyl, amyl, iso-amyl, hexyl, heptyl, octyl, decyl, ang
dodecyl; | aryl groups such as phenyl, cresy1, 
xylyl,and napthyl; cycloalkyl groups such as

15 cyclohexyl.and;cyclopentyr;:allyl groups such as
propen;izand ) aialkyl groups such as benzyl .

Among the above-mentioned groups, alkyl groups
having 2 to 18 carbon atoms and aryl groups having 6 to 18
20 carbon atoms are preferred, and straight.chain alkyl
groups having 2 to 18 carbon atoms are particularly
preferred. It is also possible to use titanium compounds
having two or more different ORl groups.

Examples of the halogen atom represented by X



rati o can be adopted. (b) Organic silicon conpound having at | east one Si-O
bond at | east one The organic silicon conpounds having/Si-O bond used in
this invention are those represented by the 15 foll ow ng general fornul ae:
Si (ORerr])[err]Rerr] Rerr](Rerr] Si O%) SIR7 (Rlerr]SiOd 3 wherein R
represents a hydrocarbon group having 1°t6 20 carbon atons, Rerr], Rerr],
Rlerr], Rerr] and Rlerr] each represents a hydrocarbon group having 1 to
20 carbon at piE1ede achY8eDgEN BroMing iahda igwiher, sabhgfying 0 < b [err] 4,
cis 20 an integer of 1 to 1,000, and d is an integer of 2 to -8- 1,
000. Concretwhixanphisrphet bevasganparsiktiutanlgogpodndesnditude t he
follow ng : tetranethoxysil ane, dinethyl di nethoxysilane, 5

t et raet hoxysi |l ane, tri &hhbkgethyhsibmnepmgpunoxpoireseptedsbyane,
ethoxytriethylsilgne,,tetra-iso-propoxysilane, .
di-iso-propo?#(GR-DﬁﬁaggapyhsiNaﬂvg pét paprspsL}es| Ang, a = 4,

di propoxydi propyl sillane, tetrabutoxysil ane, dibutoxy- dibutylsilane,

di cycl opebt oryeferaplyi Rafe2 & 4vharg- pagtidcyhasyysid né, -

cycl ohexyl oxytri net hyl sil ane, phenaoxy- trinethyl silan t et raphenoxysi | ane,
triet hoxyphenyl - silands KBRametBPRdiEST| SYRTEESHELRE: e d%&ﬁaa

represented by Ti(ORl)aX4_a (0 < a S 4), any known method
can'belemployed. For-examﬁle, a method of reacting
'1‘:1‘.(0121)4 and 'rixjta necessary ratio, or a method of

10 reacting Tix4 and a corresponding alcohol at a necessary

ratio can be adopted.

(b) Organic silicon compound having at least one Si-0O bond
e at least one
The organic silicon compounds having/Si-O bond

used in this invention are those represented by the

15 following general formulae:

si(or%), r%, .

7
3

29,06 a: .
R(R 2S:LO)CS:LR

s .
(R 251O)d.

wherein R3 represents a hydrocarbon group having 1 to 20 _

5, Rs, R7 and R8 each represents a

carbon atoms, R, R
hydrocarbon group having 1 to 20 carbon atoms or a
hydrogen atom, b is a number satisfying 0 ¢b s 4, cis

20 an integer of 1 to 1,000, and 4 is an integer of 2 to



hexapr opyl di si | oxane, octaethyltrisiloxane, dinethylpoly- siloxane,

di phenyl pal ysi | oxane, methyl hydropol ysil oxane, and 15

phenyl hydropol ysi | oxane. Anpbng these organic silicon conpounds, the
al’koxysi | ane conpounds represented by/general fornula
Si(ORlerr])[err]Rerr] are preferred, and those wherein 1 [err] b [err] 4
are nore preferred, and tetraal koxysil ane conmpounds 20 wherein b = 4 are
particul aylyjppgherred. (c) Organomagnesi um conpounds Next, as the

or ganonagnesi um conpound, any form at |east one of organomagnesi um

conpounds havi ng/ nagneﬁoqggr%rebg&a%q@sc%g l@_%eu%%anp%r tég'x%ﬁ y, Gignard

conpounds represented the y/ gener al

formula R Ngxom@@uganlacuggkeyygsfdaﬂawq%@-;carbon group having 1 to 20
carbon atons and X represents a hal ogen, and di al kyl magnesi um conpounds or

di aryl - -9- the 1 nrrRETanetNoXYFIQNES Hmmé%nyﬂayméaﬁdxygyganéornula 10°
11 10 11 Rerr]Rerr]Mg wherein R and R each

represent § ateydeethoxysidene) hadiethokyethdQ sdarahe) @iFBhANA Y ciler-abl y
usable. Here, R err] and Rlerr] nmay be identical or different, they 5

repr esent aIByﬂpnanybthmxﬂﬂqﬂehhyhdﬂ&amﬂ,gﬂaﬁqa4ﬁsqu;dbdxyéllaxgbon at ons

such as nethyl, ethyl, propyl, iso- propyl, butyl, sec-butyl, tert-butyl,

amyl, iso- anﬁn iso- propoxy-d1 -iso- propylsllane, tetrapropoxy51lane,
dipropoxydipropylsilane, tetrabutoxysilane, dibutoxy-
dibutylsilane, dicyclopentoxydiethylsilane, diethoxy-

10 diphenylsilane, cyclohexyloxytrimethylsilane, phenoiy-
trimethylsilane, tetraphenostilane, triethoxyphenyl-
silane, hexamethyldisiloxane, hexaethyldisiloxane,
héxapropyldisiloxane, octaethyltrisiloxane, dimethylpoly-
siloxane, diphenylpolysiloxane, methylhydropolysiloxane, and

15 phenylhydropolysiloxane,

Among these organic szl1con compounds,
.alkoxysilane compounds represented b;?Seneral formula
Si(OR3)bR44_bare preferred, . and those wherein 1 S b = 4

are more preferred, and tetraalkoxysilane compounds

20 wherein b = 4 are partzcularly preferred.

(c) Organomagnesium compounds

Next, as the organomagnesium compound, any form

at least one
of organomagnesium compounds having/magnesium-carbon bond

can be used. Particularly, Grignard compounds represented

the
25 by Ageneral formula R9ng wherein R9 represents a hydro-
carbon group having 1 to 20 carbon atoms and X represents

a halogen, and dialkylmagnesium compounds or diaryl-



hexyl, octyl, 2-ethylhexyl, phenyl and benzyl. Concrete exa
Gignard conpound 10 incl ude nethyl magnesi um chl ori de, ethy
chl oride, ethylmagnesi um brom de, ethyl nagnesi um i odi de, pr
chl ori de, propyl magnesi um bromi de, butyl magnesi um chl ori de,
brom de, sec- butyl magnesi um chl ori de, sec® butyl nagnesi um b
tert-butyl magnesi umchloride, tert-butyl magnesigun brom de,

o or e gy emaceeghSiker s dBRENA B GaAUILRELR, o

phenyl magnesi om de ete exanple

Rlerr]Rlerr] Ml e £8 Dy | BB nesd uﬁildépeﬂp%ég@ggsﬁem

di i sopropyl magnesi um di butyl magnesi um di -sec nmagnes
di-tert- butylguacgmeshamin@ul yto SEG-®atNén @E&ngﬁgﬁésbﬂgfe?éﬁ
di phenyl magnesi um the sg@the3|s of the above-nenti oned

OrganomgneSlHﬂmeormouam REl hrdedbe SDdeePi SaLadr b&lﬁlﬁéﬂené
di ethyl ether, dipropyl ether, di-iso-propyl ether, dibutyl

npl es of said

| magnesi um

opyl.magnesi um
but yl magnesi um
rom de, 15

anyl magnesi um

sented by
ﬁgdrocarbon
%ié' gegpesl um

UCBn&Sthe
et her, ¥

di -i so-buty| zepwssent aayky ks hﬂyldlarSDkxaITyéreéDEén%ﬂlﬁ'%ﬂb Ewﬂﬁg gdi octyl

et her, di phenyl - 10 - 1 ether, dibenzyl ether

enet ol e, ani sol e,

tetrahydro- fift &P arben ratgus ofyclna s amett by iy oeahjabn pobyeD} sisoch as

hexane, heptane, octane, cycl ohexane, methyl cycl ohexane, be

nzene, tol uene

and xyl ene; !?EQRY¥MNQH#H1rn&@anﬁtrbnst%ttf@ptwltrmmplethsoeamysplvents

and hydrocarQPn solvents are al so usabl e. The organo-
exyl, octyl, 2-ethylhexyl, phenyl and benzyl.

' Concrete examples of said Grignard compound

10 include methylmagnesium chloride, ethylmagnesium chloride,

ethylmagnesium bromide, ethylmagnesium iodide,

propylmégqesium chloride, propylmagnesium brom

ide,

butylmagnesium chloride, butylmagnesium bromide, sec-

butylmagngsium chloride, sec-butylmagnesium br
15 tert-butylmagnesium chloride, tert-butylmagnes

amylmagnesium chloride, iso-amylmagnesium chlo

omide,
ium bromide,

ride,

phenylmagnesium chloride, and phénylmagnesium bromide.

Concrete examples of the compound repré

7R1°R11Mg include dlethylmagne51um, dipropylmag

20 diisopropylmagnesium, dibutylmagnesium, di-sec

sented by
nesium,

-butyl-

magnesium, di-tert-butylmagnesium, butyl-sec-butyl-

. . . and_.
magnesium, diamylmagnesium, diphenylmagnesium.

In the synthesis of the above-mentio

ned

25 organomagnesium compounds, ethereal solvents can be used,

such as diethyl ether, dipropyl ether, di-

iso-propyl

ether, dibutyl ether, di-iso-butyl ether, diamyl ether,

di-iso-amyl ether, dihexyl ether, dioctyl ethe

r, diphenyl



magnesi um conpound is preferably used in a state of an ethereal solution.
For this purpose, ether conpounds having 6.or nore carbon atoms in their

nol ecul e or ether 10 conpounds having a cyclic structure are used. Fromthe
viewpoi nt of catal ytic perfornmances, it le%atyicularly preferable to use a
Gignard conpound represented by Rerr]MJA~"in the state of an ether

sol ution. Hydrocarbon-sol ubl e conpl exes forned between the 15

above- nent tonetihergafdbagaydi ebhesnpphede tade oragdsoist altet tahydrpounds
are al so usable. As exanples of the organonetallic conpound, organic
conpounds of ERIape am@g tAtrahydneryvmeise anst dindsbaarband) O gani ¢ por ous
pol ynmers 20 - As_exanpl es of the organic porous polyner carrier
used in this PAVERRESHSURY: G&rsn%}%l%r heptdnem@ctansy wrGldexane,
of / pol ystyrene , | yacrylic ester type, polynetha- crylic ester type,
pol yacryl oni tF‘?Fégﬁﬁggﬁ%‘ﬁl’?\éienyIbe&ﬂe&q'd§q1}‘§é‘%ﬁd‘dpdqmn@f7i n type can be
25 referred tq, nerete exanpl es of said.polyner .inclu ol ystyrene,
styrene- di \g/i ngfls(e:%?gxgn oB‘&F‘&ﬁ‘é’ﬁs é:ﬂﬂsé‘ﬁg:mlq ﬁ?ﬁqﬁ%ﬁ&%ﬁpﬁ%%%ﬂ%%e
copol ynmer, st ne- I | ycol - di t hyl thacrleﬂé%ﬁco ol ymer
pol ynet hyl acgéﬁagg,ﬁggéa?%t%ﬁyIsoé'é'%ﬁ\egt @,rehg%ﬂ X‘fﬁﬁea‘t e-di%i E"—n%enzene
copol yner, et : = divinyl:her %&% WRa RP!
nmet hacryl ate, Bﬁé{:%%?%hnﬂcﬁg%ro&ngel}egﬁ | vf%y_ e_nzer?e lggp%l@;/tt_rfigr% opfolaynet hyl ene
gl ycol - di (et BrheFebhasotudith. PHIRAUMIOYIrIdse, e L Uddddias

having 6 or more carbon atoms in their molecule or ether

10 compounds having a cyclic structure are used.
From the viewpoint of catalytic performances, it
is particularly preferable to use a Grignard comﬁound

9MgCl in the state of an ether solution.

represented by R
Hydrocarbon-soluble complexes formed between the

15 above-mentioned organomagnesium compounds and organometal-
lic compounds are also usable. As examples of the
organometallic compound, organic compounds of Li, Be, B;
Al and- Zn can be referred to.
(a) O;;anic porous polymers

20 As examples of the organic porous polymer
°§ﬂ§%§§e?§§dui? this invention, porous polymer beads made
of/polystyrene type, polyacrylic ester type, polymetha-
crylic ester type, polyacrylonitrile type, polyvinyl
chloride type and polyolefin type can be

25 referred to. Concrete examples of said polymer include

polystyrene, styrene-divinylbenzene copolymer, styrene-

N,N’'-alkylene dimethacrylamide copolymer, styrené—ethylene



di vi nyl benzene copol ymer, pol yvinyl chloride, polyvinylpyrrolidone,

pol yvi nyl pyri di ne, ethylvinyl- benzene-divinyl benzene copol yner,

pol yet hyl ene, ethylene- 10 nethacryl ate copol ynmer and- pol ypropyl ene. Anbng
t hese organi ¢ porous polyner carriers, porous polynmer beads of polystyrene
type, potyvinyl chloride type, polyolefirligpe and polyacrylonitrile type
are preferred, and pol ystyrene, styrene-di%t nyl benzene 15 copol yner and
pol yvinyl chloride are nore preferred. The nmean particle dianeter of the
or gani ¢ par ogdypolly-den meahyilemethar dyd at DOk dpyImar, polymetiefErably 10
to 500 [err]m and particularly 15 to 200 [err]m Its pore 10
to 500 nm vokeryliatet, hgolgedhhyddiacr wlatee, ofd(Hyl0 daryhl OE)-Gingsty bas) 20
is O0.1cnferr]/g or above, preferably 0.2 cnierr]/g or above, - and the

parti cul arl ybenzese] opl/lymer atehhyl 149 0kat eral i ofben&eng gani ¢ por ous
pol ymer carrier |s too small, catalyst conponent cannot be |npre?nated

t herei nto ef £OPEL \Yéle}'v Bedymethyth diatdhagry Fte hanekhphire aorslateymer

carrier gd i Q.1 cnferr]/g or above/atalyst conmponent cannot be

i npregnat 8d Araayilpenzene SARPIYMAS r RA LI kaﬁﬂe(ﬂ1¥¢&;1QF§@P§%Eﬂrange
Compound uslSERSGT A5Reh BBt emc AP RISL 1851 ¢ car boxy | c
aglds InCIud'n%lnylbenzene copolymer, polyv1ny1 chloride,
polyv1nylpyrr011done, polyvinylpyridine, ethylvinyl-
.benzene-divinylbenzene copolymer, polyethylene, ethylene-
10 methacrylate copolymer and polypropylene.
Among'these organic porous polymer carriers,
porous polymer beads of polystyrene type, poiyvinyl
chloride type, polyolefin type énd-polyacrylonitrile type
are preferred, and polystyrene, styreﬁe-divinylbenzeng
15':copolymer and pol&vinyl chloride are more preferreqd.

The mean particle diameter of the organic porous

?oiymer carrier is 5 to 1,000 pm, | preferably 10 to
500 pm, and particularly 15 to 200 pum. 'Its pore
10 to 500 nm

volume in the pore radius range oﬁ/uoolto 5,000 angstroms)
20 is O.i;ﬁ’/g or above, preferablyho.Z'aﬁVg'or above, and
particularly 0.3 an¥g or above. fgﬁbore-volume of the
organic porous polymer carrier is too Small, catalyst
component cannot be impregnated thereinto effectively.
Even i jpore volume of the organic porous polymer carrier
25 is 0.1 cm?g or above?hsatalyst component cannot be
. 1mpregnated effect1vely if said pore radius is out of the

10 to 500
range of,(100 to 5, 000 angstroms).



aki phati ¢ carboxylic esters, olefinic carboxylic esters, 5 alicyclic
carboxylic esters and aromatic carboxylic esters are used. Concrete
exanpl es of the ester conpound include nethyl acetate, ethyl acetate,
phenyl acetate, nethyl propionate, ethyl propionate, ethyl butyrate, ethyl
val erate; nethyl acrylate, ethyl acrylate~ m2thkyl 10 nethacryl ate, ethyl
benzoate, butyl benzoate, nethyl toluate, ethyl toluate, ethyl anisate,

di et hyl Squ|g§L§i%g%QPt Péﬂﬁﬁhnate di et hyl mal onate, dibutyl nalonate,

di ret hyl mal e di et hyl itaconate, dibutyl itaconate,

nonoet hyl phthal ate, di get h 15 Qﬂﬁ QgQﬁJ
di et hyl phthal ate, d|prggyPﬁght%gegtggﬁhﬁpggpgggy 6% al ate ut yl

phthal ate, di é§QQHEYprRB%LaTaﬁd gbhsv'nfbws1&hha%lb%tﬁ11®%dild;ctz>ﬂc1uamg
pht hal at e, / di phenyl phthal ate. Amdng~these ester conpounds, olefinic

carboxylic 20agspRaEigUERradxRRERAGKRIrE,cDNEI ndRkd JBRILRIXS 160 sk,
phthalic esters are preferred,.. and phthallc diesters are particularly

preferred.5(falitgclioncdebaixiyld ccespeusd ahd airomitdet rowr bbaydiiiey e stgeound
of this e.g. or 25 invention,/ester conpounds,
et her conpoundse/ usedne Compaertes exampiiesuodd.thés estie re stompasmdinalude
esters of nono- and - 13 - 1 poly-basic carboxylic acids including
al i phati c carbekhyilcacetate, ethyl acetate, phenyl acetate, methyl
propionate, ethyl propionate, ethyl butyrate, ethyl
valerate,_methyl acrylate, ethyl acrylate, methyl
10 methacrylate, ethyl benzoate, butyl benzoate, methyl
' Eoluate, ethyl toluate, ethyl anisate, diethyl succinate,
dibutyl succinate, diethyl malonate, dibutyl malonate,
dimethyl maleate ,dibutyl maleate, diethyl itaconate,
dibutyl itaconate, monoethyl phthalate, dimethyl
.15 phthalate, methyl ethyl phﬁhalate,_diéthyl phthalate,
dipropyl phthalate, diisopropyl phEhalate. dibutyl
'.phthalate, diisobutyl phthalate, diheptyl phthalate,
dioctyl phthalate??%iphenyl phthalate,
Among these ester compounds, olefipic carboxylic
20 estersdguch as methacrylic esters and maleic ester and

phthalic esters aré preferrad,. and phthalic diesters are

particularly preferred.

(f) Electron donative compound
As the electron donative compound of this
25 invention, 7es.gt.er compounds, ether compounds,/ketone
. compounds can be used.

As the ester compound, esters of mono- and



esters, olefinic carboxylic esters, alicyclic carboxylic esters and
aromati c carboxylic esters are usabl e. Concrete exanples of the ester
conpound include nethyl acetate, 5 ethyl acetate, phenyl acetate, methyl
propi onate, ethyl propionate, ethyl butyrate, ethyl valerate, nethyl
acrylate, ethyl acrylate, nethyl nethacryldte, ethyl benzoate, butyl
benzoate, nethyl toluate, ethyl toluate,.ethyl anisate, diethyl. succinate,

di butyl sucgigwi-Sasit HEidwyliwl anade, ik huding nel Dped €ic degebbYY1ic
mal eate, di butyl mal eate, diethyl itaconate, dibutyl |taconate, nonoethyl

~phthal ate, digmidy) qihddiolid ecartdhylietdeteph) hal bdycl il etdyboghibal at e,
di propyl phthal ate, diisopropyl phthalate, dibutyl phthal ate, diisobutyl
and 15 pht hadstiexs diridepd yomapthd diad &t lsoxyll heted teihs hat et wsdble pengkete
pht hal ate Among these ester conpounds, olefinic carboxylic esters such as
met hacryl i c eesEmplkesiof neiei es esx econpoupht et ledesnethybracetatesred, and
phthalic diesters are 20 particularly preferred. As the ether conpound,
di al kyl €% heathypucicetati ctplyenyl eeetater opsthel heroptieraber opyhYét her,
di butyl ether, dianyl ether, di-iso-anyl -ether, dineopentyl ether, dihexyl
et her, di octBAomkqnrate Ryl hutyrateereti®l nYplesatRo-BREPY et her and et hyl
| so-butyl ether are preferyed. ng them dibutyl ether and_di-iso-anyl
ether are pa§Q?¥iﬂ%ﬁ4ye§ﬁ¥ie@?€£$gtgf-mﬁ§hyf metHaccylate; Sehyi
benzoate, butyl benzoate, methyl toluate, ethyl toluate,
~ethyl anisate, diethyl succinate, dibutyl succinate,
10 diethyl_malonate, dibutyl malonate, dimethyl maleate,
dibutyl maleate, diethyl itaconate, dibutyl itaconate,
monoethyl phthalate, dimethyl phthalate, methyl ethyl
phthalate, diethyl phthalate, dipropyl phthalate,
diisopropyl phthalate, dibutyl phthalate, diisobutyl'
_ . and
15 phthalate, diheptyl phthalate, dioctyl phthalate,/ diphenyl
phthalate .
' Among these ester compounds, olefinic carboxylic
esters such as methacrylic esters and maleic ester and
phthalic esters are preferred, and phthalic diesters are
20 particularly preferred.
| As the ether compound, dialkyl ethers such as
‘diethyl ether, dipropyl ether, diisopropyl ether, dibutyl
ethef, diamyl ether, di-iso-amyl ether, dineopentyl ether,
dihexyl ether,.dioctyl ether, methyl butyl ether, methyl

25 iso-amyl ether,and ethyl iso-butyl ether are preferred.

Among them, dibutyl ether and di-iso-amyl ether

are particularly preferred.



1 . As- t he ketone conpound, acetone, nethyl ethyl ketone, diethyl

ket one, acetophenone, propiophenone, and benzophenone, cycl ohexanone,

2, 4- pent adi one, / 1- phenyl - 1, 3- but anedi one . can be referred to.
5 ' These el ectron donative conpounds nmay be used either al one or

in the formof a mxture with one or nore conpounds. (g) Synthesis of
titani um catal yst conponent The titanium de al yst conponent of this 10
i nvention is synthesized by reducing a titani um conpound the

1 represented by/ gener @s ftirenMetotid @dniidund erddetciie] méthy Rlethyl
or ganomagnesi um conpound in the presence of an organic at, |east, one

sil'icon conpduerteniegvidigythiy 1O Kedrucheg,nch Gt optgaiune PO LS s ém@re [ O Obtain a
solid product, and thereafter treating 15 the resultimgdsolid product with
an ester conj@nzdpdehariesn aydlvhexauney tBt4-aod ttad Yne)/ B-phetylel pf-
titanium at | east one chloride and/el ectron donative conpound. At this
time, it is pudfamesdtilonea hat, upon the gadibe imefermresbltal. i s deposited on
the particles of drganic porous polyner and the 20 the solid product .
retains t¥e shape of / ori@fie gairppdonative (¢nmpodndsieaynbefusede
powder. As the nethod for reducing a titani um conmpound with an _

or ganonagnesi@HIEFFIORE Fdint itdie Foxm ofr garvipRS iR 0PBGUSE to a

m xt ure of aﬂcjrtearyoﬁ{?g&gdsconpound, an organic silicon conpound and an
organi ¢ porous polyner can ‘be referred to. :

(g) Synthesis of titanium catalyst component
The titanium catalyst component of this
10 invention is synthesized by reducing a titanium compound

' the
represented byygeneral'formula-Ti(ORl)ax with an

4-a
organomagnesium compound in the presence of an organic
silicon cbmpound haeggfiggfgebond_and an organic porous
polymer to obtain a solid product, and thereafter treating

15 . the resulting solid product with an estef compound and
then with titanium tetrachloride or a mixture of titanium
chloride a%%i§%§%€¥gnpdonative compound. At this time, it
is preferable that, upon the reduction, a solid is
deposi;éd on thé particles ofﬁgiganic Eifous polymer and

20 the solid product retains fhe shape of/organic porous
polymer without formation of?fine powder.
As the method for reducing a titanium compound
with ah organomagnesium compound, addition of an
organomagnesium compound to a.mixture of a titanium

25 compound, an organic silicon compound and an organic

porous polymef can be referred to.



-~15 - Preferably, the titani um conpound, organic silicon conpound and
organi ¢ porous polyner are dissolved or diluted wth an appropriate sol vent
and then put to use. As said solvent, aliphatic hydrocarbons such as 5
héxane, heptane, octane and decane, aromatic hydrocarbons such as tol uene
and xyl ene,. alicyclic hydrocarbons such -aslTytl ohexane, nethyl cycl o- hexane
and decalin, - and ethers such as diethyl ether, dibutyl ether,

di i soanyl 1et her and te@m@ﬂgﬁgﬁﬂy;ﬂtﬁu)tigﬁhiumlggmbodﬁgzt@ ghagure of the
reduction is in the range of -50[err]Cto 70[err]C, preferably -30[err]Cto

50C, and par sidikan yompouerd |aad @ Bfdrerd |fordde g 1heaghd perdapesoivede
dropping is not critical, 15 it is usually about 30 mnutes to 6 hours.
After conpl ebirodidiitielde wikduan apprpnidte esclvant nmd bchexd f pet etlo use.
additionally at a tenperature of 20[err]C to 120[err]C. The organic silicon
conpound is used in anAsnsaid folvant 5 lipheteiadyddocar3fns asch as
particularly 3 the - the 20 to 25, as expressed in terns

of / at oni ¢ 3r ahe#3se/ s hiepkeme: h o chtanms tapd idesainen atromratSid Ti). The

or ganomagnesi um conpound is used in an amount of 0.1 to 10, preferably 0.2

to 5.0, and Bydrocarbons such as toluene and xylene,
alicyclic hydrocarbons such as cyclohexane, méthylcyclo-
hexane and decalin, and ethers such as diethyl
ether, dibutyl ether, diiscamyl ether and tetrahydrofuran
10 can be used.
The temperature of the reduction is in the range of
-50°C to 70°C, preferably -30°C to 50°C, and particularly
-25°C to 35°C. '
: the
Although/period of the dropping is not critical,
15 it is-usually about 30 minutes to 6 hours. After
‘completion of the reduction, a post reaction may be
effected additionally at a temperature of 20°C to 120°C.
The orgénic,silicon compound is used in én
amount of 1 to 50, preferably 1 to 30, and particularly 3
- the the
20 to 25,t;: expressed in terms of/ atomic ratio of silicon
atomsto/titanium atoms (Si/Ti).
The organomagnesium compound is used in an
amount of 0.1 ﬁo 10, préferably 0.2 to 5.0, and

the
particularly 0.5 to 2.0, as expressed in terms of/ atomic

the ; the
25 ratio of the sum of/titanium atomSand/silicon atomsto the
magnesium atoms((Ti+Si)/Mg). That is, the quantities of the
. . Jthe . ‘g the
titanium compound,/organic silicon compound and prgano-

hagnesium compound may be decided so that the value of m



particularly 0.5 to 2.0, as expressed in terns of/atom c the

the 25 ratio of the sumof/titaniumatons and/silicon atonsto the
magnesi um atons((Ti+Si)/My). That is, the quantities of the the

the titani um conpound,/organic silicon coppound and organo- magnesi um
conmpound may be decided so that the value™0of m -16 - 1 expressing.the
nolar ratio of Mg to Ti “in the conposition fornula .

My[ er r] Ti ¥ ORpferaskidice ithe (EDpf eratiio off Mgetd Tiain the catpbsittion diopmaknt cones
to 1 to 51, preferably 2 to'31 and particularly 4 to 26. The anount of the
organic pord@sm%b(thﬁX'éEQDq50€otbe%¥@yamépghpﬁtpﬂyﬁér&@mpqyﬁnhaQﬁMﬁiw
wei ght, as the expressed in _terns of its proportion in/solid product. The
sol i d produck® obt B8P ned- bprefierpbdicei §@ B3 IBfaparsdcrddhlohd 1Y R& and
washed several tinmes with an inert hﬁdrocarbon sol vent such as hexane or

heptane. 10 The solid ppBdaRPURRUSEoENE REG2RAF RPASUS: PPAYAIRTL 1% £ um
magnesi um. and hydy ocar byl oxy group an eneral Iy shows an rphous or very
weak cr yrs% al F9 n%o%\nbgh‘éﬁgégggr . P'rﬁﬁﬁfﬁgags ggt gﬁ'c%ﬂlsﬁe%iys w&&ﬂ?&gulaﬁ ly

f er abl f Vi ' t | f . he solid
Ch et oot SrhERTRReLY] EXRRTbeok s RRRkRELRE IRUARITY Htus ey >

compound is used In anTﬁgDHBEiapro%uct obtained by the reduction is

separated from the liquid and washed several times with an
inert hydrocarbon solvent Such as hexane or heptane.
1o
The so0lid product thus obtained contains
'trivalént titanium, hagnesium and hydrocarbyloxy group and
generally shows an amorphéus or very weak crystalline
character.?namorphous structure is particularly preferable
15 from the viewpoint bf'catalyst performances.
Next, the solid catalyst obtained above is
treated with an esfer compound.
The ester compound is used in an amount of 0.1
to 50 moles; preferably 0.3 to 20 moles, -and partiqularly
20 0.5 t6_10 moles, per one mole of titanium atomsin the °
solid product. In other words, the amount of§22ter
compound may be decided so that the value of q in the
composition formula_Mngi(OR)th(ED)q o%?:itanium catalyst
component expressing the molar ratio of the electron
25. danative compound to Ti comes to 0.2 to 2.
The amount OE?:ster compound per one.mole of

magnesium atomsin the solid product is 0.0l to 1.0 mole,

and preferably 0.03 to 0.5 mole.



to 50 noles, preferably 0.3 to 20 noles, and particularly 20 0.5 to 10

nol es, per.one nole of titaniumatonsin the the solid product. |In other
wor ds, the anount of/ester conpound may be decided so that the value of q.
in the the conposition formula My[err]Ti (OR)[err] X[err] (ED)[err]

of /titani um catal yst conponent expressing thke srolar ratio of the el ectron
25 donative conpound to Ti cones-to 0.2 to 2. the The anpunt  Qfy ester

conpound par one nol e ofgﬁpo 0 ﬁ%(g@ﬂghérgbfgarékéaéggl 1t§' e% to 1.0

nol e, and preferably 0.0
treatnent of (ddtpoAnd d¥P Mol AdYmeaS LISy n% #f% gned by any
terials, such’as urr

nmet hod capabl e of a contacting both ma y net hod

and a nmechani caintadtderd Zation Usimteriald, Hddh assslur #Wﬁ‘é’@‘ia%
mechani cal pul verization forns a | arge anount of fide po In the so

cat al yst conpoesitandme It lprlster iwatpidenudirg padd 0l g 9ize di StHéMé@”
Ther ef or e, |t is undesirable fromthe industrial point of view Pref er -

ably, both3 mechandcadl pusiver ik dte aonieamised iTaide dfbumt esEnEenef a
diluent. As the diluent, aliphatic hydrocarbons such as pentane, hexane,
hept ane, and @@ﬁ@@g ugwﬁhﬁ|splld catalyst component and thereby
broadens the particle size distribution. Therefore, it is
‘undesirable from the industrial point of view. Prefer-
ably, both mater1als should be contacted in the
10 presence of a diluent.

As the diluent, aliphatic hydrocarbons such as
pentane, hexane, heptane, and octane, aromatic
hydrocarbons such as ﬁeniene, toluene .and xyleﬁe,

alicyclic hydrocarbons such as cyclohexane and
15 cyclopentane , | ..and halogenéted hydrocarbons
such as 1,2-dichloroethane and monochlorobenzene
'éaﬁ be used.

The diluent is used in an amount of 0.1 ml to

1,000 ml, preferabiy 1l ml to 100 ml, per 1 g of the solid

-=The
20 product. /temperature of the treatment is -50°C to 150°C,

and. preferably 0°C to 120.°C1.'1}e§eriod'of the treatment is
10 minutes or longer, and preferably 30 minutes to 3 |
hours. Aftef completion of the treatment, the mixture is
allowed to stand to separate the solid from liquid, after
25 which the so0lid is washed several times with an inert
hydrocarbon solvent to obtain an ester-treated solid.

The-Solid product obtained in the above-

mentioned manner is then treated with titanium



hydr ocar bons such as benzene, toluene and xyl ene, alicyclic hydrocarbons
such as cycl ohexane and 15 cycl opentane , and hal ogenat ed
hydr ocar bons such as 1, 2-di chl oroet hane and nonochl or obenzene can be used.
The dil'uent is used in an anmount of O.l;nE to 1,000 M, preferably 1 m to
100 M, per 1 g of the solid The 20 pred %t. /tenperature of the treatnent
is -50[err]Cto 150[err]C, The and preferably 0OC to 120[err]C./ period of
the treatienietsadWletidé es Dhisovgeatmant paef beabbyriednontt dan tthed
hours. After conmpletion of the treatnment, the mxture is allowed to stand

t o separate giesenode dof ram éleotdonadorat28ewbonhotithd, sélfi deisd neaished
several times with an inert hydrocarbon solvent to obtain an ester-treated
solid. The sid% cexample: bheaFneatimanthwaybbeecamsaedonuy wakberd i s then
treated with titanium 1 tetrachloride. This treatnent nmay be carried out
in the preschcetwre oof epacethardenmppyadcanpotihfanipmisetragh logi e &l e,
the treatpment may be carried out with a mxture of an ether conpound and
titani um?et¥heh arpiBteresod; ep athekt GPEPERNERN &PhEF LESSOMPRUNS, 30 er
conpound and, tjtapiu oti.de. the The treatnment of/solid product

tetrachl
usi ng tLtaniEh¥?%%?%g%PBFFGETP§13Fefergggy carried out in the state of a

the The treatment of/solid product using titanium

"tetrachloride is preferably carried 6ut in the state of a
slurry.. As the solvent used for formation of?giurry,

10 aliphatic hydrocarbons such as pentane, hexane, heptane,
octane and decane, ' aromatic hydrocarbons such as
toluene and xylene; alicyclic hydrocarbons such
as decalin, cyclohexane and methylcyclohexane,
and halogenated hydrocarbons such as dichloroethane,

15 trichloroethane, trichloroethylene}.monochlorobenzene,.
dichlorobenzene and t;ichlorobenzene can be
referred to. |

The concentration of the slurry is 0.05 to 0.5 g
solid/q} solvent, and particularly 0.1 to 0.3 g solid/ml

20 solvent. |

The temperature of the reaction is 30°C tp 150°C,
preferably 45°C to 120°C, and particularly 60}6 to l00°C.
Thougg?;eriod of the reaction is not critical,
it is usually 30 minutes to 6 hours. |

25 - The method'fopcu@jnﬁ£§fblid product and titanium

tetrachloride may'be any of the methods of adding titanium |

tetrachloride_to?solid product and the methodsof adding a

solid product into a solution of titanium tetrach19;ide.



slFurry. As the solvent used for formation of/slurry, 10 aliphatic

hydr ocar bons such as pentane, hexane, heptane, octane and decane,

aromati ¢ hydrocarbons such as tol uene and xyl ene, alicyclic
‘hydr ocarbons such as decalin, cycl ohexane and nethyl cycl ohexane,_ and

hal ogenat ed hydrocarbons such as di chl oro&®hane, 15 trichl oroethane,

trichl oroet hyl ene, nonochl orobenzene, -di chl or obenzene and trichl or obenzene

can be referred to. TheneRRCeher flck®Bdal oENadahHEr ¥ni 818c@Poh0dBnatdve
solid/m solvent, and particularly 0.1 to 0.3 g Solid/m 20 solvent. The

tenperature @bmbBEndcanti eothaidl BLELEch0#b8EeEEVEo1 PAChRbANLY 45C tO
120[err]C, and particularly 60[err]C to 100[err]C the Though/period of the

reaction is m@thédi bECprevibubiyuniaihy 3R &ladtesnt @ofabouescodbound
The net hod for conbining/solid product and titanium-tetrachloride my be

any of the meithdsbtandldinngetrbgohlomidet eadhtherdeftersalddngr atlect and t he

nmet hods of adding a solid produ é nto a solution of titanium

tetrachl obi deesulting9mixfnvagtolisoti@hpdedottadddng metbbdcbfon donati ve
conpound and titaniumtetrachloride to/solid product, a nethod of

previ ousl y nskmugtaneensdyr oddiivgashveleshponndonethvei camparnde@ndchl ori de
and thereafter adding the 5 resulti®}®m xture to/solid product and a

net hod of sikhFeRiuBLEeyTaghlAgiaR EPLEPLdR BERGLFEc2EBNBaGRdCRIAT LY

prefer red.
- the .
The reaction between/solid product and titanium
10 tetrachloride may be repeated twice or more.
The amount of titanium tetiachloride is 1 to
1,000 moles, preferably 3 to 500 moles and particularly 10
to 300 moles per one.mole of titanium atomgcontained in
the solid product. Per one mole of?gther compound, the
15 amount of titanium tetrachloride is 1 to 100 mdlés,
preferably 1.5 to 75 moles, and partiéularly to 2 to 50
.moles. |
an
The amount of/electron donative compound is 0.01.
ﬁo 100 moles, preferably 0.05 to 50 moles, and particular-
20 1y O.IJ;d 20 moles, per one mole of titanium atoms
contained in the solid product.. In othiié?ords, the
quantities of titanium tetrachloride and /electron donative
compound may bé decided so that the value of n expressing
the molar ratio of the RO groups to Ti in the composition formula of the
25 titanium cétalyst component Mg'mTi(OR)nXp(ED)q comes to 0-5
and the value of ¢ expressin&?ﬁolar ratio of the electron

donative compoundt7Ti in the same composition formula as

above comes to 0.2-2.



the titaniumtetrachloride to/solid product are particularly prefer red.
the The reaction between/solid product and titanium 10 tetrachl ori de nmay be
repeated twice or nore. The anobunt of titaniumtetrachloride is 1 to 1,000
nol es, preferably 3-to 500 noles and particularly 10 to 300 nol es per one
mol e of titanium atonscontained in an the solid product. Per one nole

of / et her conpound, the 15 anount of titaniUmtetrachloride is 1 to-100

mol es, preferably 1.5 to 75 noles, and particularly to 2 to 50 noles. an
The amountt of / el ect r on Tén&Tiiva lemp Aut@nism-entaimign e kbd eatdlysbl y
0.05 to 50 noles, and particular- 20 ly 0.1 to 20 noles, per_one nole of
‘titani um at of8MEEREALNEPLiad nEde bibIEhe Fhsyecmentianadkmemhed, ishe the
quantities of titaniumtetrachloride and/ el ectron donative conpound may be
deci ded so t FgpPagREedafgemofthe diguddsi wWgshed mevaradatiigest Wik RO dredss
to Ti in the _caonposition fqornula of the 25 titanium catalyst conponent
My[ er r ] Ti-( ORPYSFPLRAFERT SERVEaY Suchnds hexgns aRd MeRtaRe #adue of q
expressing/ mylar ratiq of the electron to donative conpound /Ti in the sanme
Composi {1 an (FERPREES 5 Wb iie (25 lymerszation.

According to another allowable embodiment, the
trivalent titanium-containing soiid catalyst component is
separated fro;?iiquid,.washed at least once with a large
quantity of?halogenated hydrocarbon solvent such as

10 monochlorobenzene ) or an aromatic hydrocarbon
solvent such as toluene or xylene at a.tempera-
ture of 50°C to 120°C, and then washed several times with
an aliphatic hydrocafbon solvent such as hexane,

after which it is put to use in?%glymerization.

15 : ' The solid obtgined in the above-mentioned manner

is used as a titanium catalyst component.

(h) Organoaluminum compound
The organocaluminum compound used in this

invention in combination with the above mentioned titanium

20 catalyst component has at least one Al-carbon bond in its

molecule.
T ypical examples are as follows:
R'2 a1y
Y U3~y
r}3r14A1-0-a1r15R16



-+-20 - 1 The trivalent titaniumcontaining solid catalyst
conponent obtained by the above-nentioned nethod is separated fromthe

| i quid, washed several times with an inert hydrocarbon solvent such as .
hexane and heptane and 5 then put to.use in the polynerization. According
to anot her all owabl e enbodlnent the trirvalent titaniumcontaining solid

cat al yst conponent . |slthe romliq |d washed at | east once with
a | arge ajlquahleiried no®R/ ﬁal thtf otaardo S@a‘centre&iimaﬁtsl(h
nonochl or obenzene or an aromati c hydrocarbon sol vent such as

tol uene or tyldeoearbon group dtavarngeripdroa-8 toardon aHdmer,r [¥C dep A tand
t hen washed several tinmes with an aliphatic hydrocarbon sol vent such as
hexane, the &fatlogenhi diydroden mun aldkoxye gnoupol angr iz ateprresergts a

The solid obtained in the above-nentioned nmanner is used as a titanium

catal yst compumber. s@tisyjatod dinmdnoonpound The or ganoal uni num conpound

used in this invention in conbination with the above nentioned titani um 20
cat al yst Gonmponent has Genqr&ts WB&I%@(%@%M&W&#@W‘%&H@°Q%i cal

exanples are .as fqllows: [err]
include trial ylalumlnums such as triethylaluminum,

triisobutylaluminum and trihexylaluminum,
dialkylaluminum hydrides suéh as diethylaluminum hydride, and
diisobutylaluminum hydride, . dialkylaluminum
10 halide such a§ diethylaluﬁinum chloride; a
mixture of trialkylaluminum and dialkylaluminum halide,
and alkylalumoxanes such as tetraethyldialumoxane,and
tetrabutyldialumciané.
Among tﬁese organcaluminum compounds, trialkyl-
15 aluminum,_mixtures of trialkylaluminum and dialkylaluminum
halide and alkylalumoxanes are preferred; and triethyl-
#luminum, triisobutylaluminum,7mixtﬁre of triethylaluminum
and diethylaluminum chloride, and tetraethyldlalumoxane
are partlcularly prefer red..
20 - Thg amount of the organoaluminum compound may be
appropriately selected in a wide range. Foi example, it
can be selecfed'from a range of 1 to 1,000 moles and

preferably 5 to 600 moles, per one mole of titanium atoms

in the solid catalyst.

25 (i) Preliminary polymerization
Prior to the copolymerization of éthylene, the

titanium catalyst component of this invention may be



~ 21 - 1 wherein Rerr], Rerr], Rerr] , Rerr] and Rl err] each
represents a hydrocarbon group having 1 to 8 carbon atons, Y represents
hal ogen, hydrogen or al koxy group, and y represents a nunber satisfying 2
[ferr] [err] [err] 3. 5 Cbncrqyé exanpl es of the organoal um num
conpound i ncl ude trial kyl al um nuns such a 217 et hyl al um num
triisobutylal um num and trihexylal um num di al kyl al um num hydri des such as
di et hyl al &mi swinjlepteidddo andg okl isuingsy pakymam 48tdiénle, The

di al kyl al umi num 10 hal i de such as. di et hyl al um num chl oride, a m xture of
trial kyl al unprghimicadivaldod ymeand zakh dral i sleSazried| xyt dvyindxahastsnghits

t et raet hyl di al unoxane, and tetrabutyl di al unoxane. Anong these_organoal um num
conpounds, t Midhyghe BbodenRentiongdt@FEANeF 1umizyun ¢ MRV R R RAJaN

di al kyl al um nym hal i de and al kyl al unoxanes are preferred, and triethyl- a

al umi num  t r GLEFRy | ALRRRIA 19838 urtER¥ 1989 ot PXORY IRRGuPRRERe-1 and
di et hyl al ym num ¢hl.ori de, .and tetraethyl di a] unpxane ar articularl refer
fed. 30 3 the Thg ol Hiusad ¢ hohe RO TE St ROTPRRREE ARy oBeta?
appropriately selected.in a w de range. For gexanpl it. can, be selected
froma range%(?f apy &ﬁ%ﬁ?ﬁl@%ﬁ %‘fe?%‘ﬁlfpngof@%ﬁbzﬂg}%gr per one
nol e of titanium atons,.n the deCMawwL ZS{QRMeHmnar

Fht#2rh

pol ymeri zation Prior t l}%ep_% Vh%’f’i’ 221 15N eney }??lec?#%tﬁ?um
catal yst Com%ﬂgﬂ¥n(ghérﬂféééhgguéfwkﬁmgiégiron donative compound,

hydrogen and the like in order to obtain a highly
10 crystalline prepolymer. As the electron donative compound
used for this purpose, organic compounds né?iéﬁ??ifgi
bbnd, wherein R represents a hydrocarbon group having 1 to
20 carbon atoms, are preferred.
- Preferably, the titanium catalyst component of
315 this .i.nventlion is subjected to %reliminary polymerization
in the state of a slurry. As the solvent used for forming
"the slurry, aliphatic hydrocarbons such as butane,
pentane, hexane and heptane, and aromatic .
h&drocarbons_such as toluene and xylene can be
20 referf;é to.
_ The concentration of the slurry is preferably 0.001
to 0.5'g solid/ml solvent, and particularly 0.01 to 0.3 g
solid/ml solvent.. Preferably, an organoaluminum compound
is uséd at this time in such an amount as to give an Al/Ti
25 molar ratio of 0.1 to 100, and particularly 0.1 to 10.
The temperature of the preliminary.poiymerization is

preferably -3Q°C to 80°C, and particularly -10°C to 50°C.

Preferably, the preliminary polymerization is



z 22 - 1 subjected to a prelimnary polynerization. The prelimnary
pol'ymeri zation is carried out by contacting it with the above-nentioned

or ganoal um num conpound and an olefin. As the olefin, ethylene, propylene,
butene-1 and 5 the like can be used. The §§elininary pol ynmeri zati on may be
any of honopol yneri zati on and copol ynerization. The prelimnary

pol ynmeri zation may be carried out in the presence of an el ectron donative
conpound, 1 hycaogted aodtt e BEkboi fioomder 1t boob0Ri @ aEhPgRYWEX0 crystalline
prepol yner.  As the electron donative conpound at |east one useHhFor_this
pur pose, or geadrticeipsinds.habPnBPSE- OR BOAYMERhcPBENOREr §5R8s &ff $od id

hydr ocarbon group having 1 to 20 carbon atons, are preferred. Preferably,
the titani unfebRaY§&t COBRPBABEL of a 15 this invention is subjected
to/prelimnary polynerization in the state of a slurry. As the solvent used
for formng the slurry, aliphatic hydrocarbons such as butane, pentane,

hexane and'hgggang and aronagic H*&rocarboni such as. toluene and xyl ene
can be 20 r rr BEORYCEIRR R6nEERY FEPFOFOBP ngrslurry is preferably 0.001
to 0.5 lid/ m I Y % Q. Q1 , | i I t.
P?eferagl ? ;n brg;gogﬁggﬁnggggggééhﬁgE?éaéggdgaPE?ﬁgfit%ﬁ%ofhﬂéﬁbﬁ§gnven

amount as to gkggﬁggr?g{tﬁgegﬁ taggl ggc pasye 8helah ph3-Hi%esnd paaag ie@a arly

0.1 to 10. Th el[Tmnary polynerization is erably

-30[err] C to,8Q[ 88" by 0284nB21 LI HLA" L¥mpbBha BhE the> Advd-mentioned

titanium catalyst component or the titanium catalyst
componént having been subjected to preliminary.polymeri-
10 zationm.

Now, the embodiment of the polymerization will
bg mentierd‘below more concretgﬁg.

The method for feeding/titanium catalyst
component and?g%ganoaluminum compound inﬁ%?%olymerization

15 reactor is not critical, so far as if is carried out in a
‘moisture-free state in the presence of an inert gas such
as nitiogen or ‘argon gas or in the presence of e.g..
‘hydrogen, ethylene or propylene.
- The titanium catalyst componént and the
20 organcaluminum compound may be fed either separately or
after a previous mutual contact. ._

The polymerizétion reaction may be carried out
according to known processes such asﬁh;ual gas phase
polymerizatiogf/ZIurry polymerization,

25 The conditions of the polymerization are as

folloﬁs. " The polymerization is preferably carried

out at a temperature not higher than the temperature at



Preferably, the prelimnary polynerization is - 23 - carried out so as
to formO0.1 to 100 g of polyner, the particularly 0.5 to 50 g of polyner,
per one gram of/solid catal yst conponent. (j) Production of ethylene

copol yner 5 This invention provides a process for copoly-
meri zi ng ethyl ene and at | east one al pha-@ldefin by the use of an

or ganoal:um num conpound and the above-nentioned titanium catal yst conponent

o Lhe 11 4ankHILRaLAEY Sb19RIORRNL DAY e B PRI G010 160 fe cLAgh nary

polymeri- 10 zation. Now, “the enbodiment o ymerization W
ment i oned bepawtieLE agARCLUB@ Yo R NGRS HOH J%sé@%"ﬂ%#ﬁ NE Y5
catal yst the 39.2 bart he conponent and/ organoal um num

conpound i nt okpahywer iptalsiswrel ko GACTKY/ df) NOtFWFind £l in ST ar as it is
carried:out in a noisture-free state in the presence of an inert gas such

as nitrogen copelymerdzatdon pridtesy,cI@rOqdn dy By HIUED, St Ewd ene or
propyl ene. The titani um catal yst conponent - and the 20 organoal um num

conpound Aaypbdymediciation sysdent dor dheafdurpaserel/ i mapuTat i gngact.-
The- pol yneri zation reaction may be carried out a
melt flow property of the final product. The polymeri-
zation procéss may be carried out aécording to any of 3
continuous system and?hatch system.
This invention cﬁn be applied to alpha-olefins
10 having 3 6: more carbon atoms._ More concretely speaking,
the alpha-olefins to which this invention is applicable
include propylene, butene-1, penténe—l, hexene-1,
3-methyl-pentene-1l aﬁd 4-methylpentene-1, though
this invention is by no means limited to these olefins.
15 chor@ing to the polymerizafion pfocess of this invention,
an ethylene copolymer can be produced by contacting a

‘mixture of ethylene and at least one alpha-olefin with the

catalyst.

20 ~ Next, the process of this invention will be
illustrated below in more detail with reference to the
following examples. This invention is by no means limited
by these examples.  the the

In the examples,/properties of polymer were

25 measured by the following methods.

The density was determined according to JIS K-6760.

The melt index was measured at 190°C accordiﬁg to



.according to known processes such as /usual gas phase or a

pol yneri zation,/slurry pol ynerization. 25 The conditions of the

pol yneri zation are as foll ows. The pol ynmeri-zation is preferably .
carried out at a tenperature not higher_thgn-the tenperature at - 24 -1
which the polymer nmelts, preferably 20[err]C to 100[err]C and particularly
40[err]C to 90[err] C, under a pressure ranging from39.2 bar ordinary
pressure #o 38 KghZ@Perr]. Further, in the copol ynerization process,

hydr ogen nay be ad&%1e to the 5 olynerlzatlon system for the purpose of
regul ating the nel | BWlhr dp@ﬁtljlYoWatShéleﬁlsnabdpﬂG@QGﬂlth¢0pdlI3ﬂ’rer| -
zation process na{ be carried out according to any of a a continuous system
and/ bat ch sy¥t&d@1thi s i nvention can be applied to al pha-ol efins 10 having
3 or nore carbon aéﬁ -More concreteh% peakln% t he alpgg‘oleflns to
which this inventi |?e&§pﬁﬂ€HbFétﬁné ye§p proRs edp @se e Meferthe- 1,

's by no fr?;ﬁf? TPERED %g%ﬁﬂ%fﬁgég ﬁfle?e areshs WERC5 o %%%%"m W 2t on
Dot oy SREPLFETBRLR: f3Ret i 6at B TS 0" B, R R
catalyst. 201559 of 2.160Ky, HAEWHANEEY atc@o%aa%e% W 12577

(measurement of melt index MI):

Melt flow at a load of 21.60 kg

MFR =
Melt flow at a load of 2.160 kg

It is known that a broader molecular weight

10 distribution generally gives a greater value of MFR.

Example 1
. ' the
(A) Synthesis of /forganomagnesium compound
the
After replacing/inner atmosphere of a flask

. being
having_g ‘capacity of one liter and/equ1pped with a

15 stirrer, a reflux condenser, a dropping funnel and a
thermometer with argon gas, 32.0 g of sliced metallic
magnesium for Grignard reaction was thrown into the flask.

After charging 120 g of butyl chloride and 500
ml of dibutyl ether into the dropping funnel, about 30 ml

20 of their mixture was dfopped Onﬁo the magnesium in the
flask to startt?ereaction. After start of the reaction,
the dropping was continued at 50°C over a period of 4

hours. After completing the dropping, the reaction was



iFlustrated below in nore detail with reference to the foll ow ng exanpl es.
This invention is by no neans limted by these exanples. the t he
In the exanpl es,/properties of /Polymer were 25 neasured by the foll ow ng
met hods. The density was deterni ned accordlng to JIS K-6760. The nelt index
was measured at 190[err]C according to =~ -285 - 1 JIS K-6760. The bul k
density was neasured according to JIS K-6721. The nelt flow rate (MFR) was
adopt ed as 1t heomtdauwed tfloer Brofddddtiddalv progeydy.atHes®I@., MiRehS the
expressed by the the the ratio oftheelt fl ow
at a |l oad of Zeagtileg mixteire Wasy o ed ool mfor. tdifb duga tboé han@assel ed
according to ASTM 1238-57T (neasurenent of nelt index M): Mt flow at a

| oad of 21.60MRYtRFRYaRe|f lftappdatoff J oad of 2.160 kg It is known that a

br oader nol ecul ar wei ght 10 distribution generally gives a greater value of

MFR. Exanple 1 the (A) Shé hadivdnggnasiamo etpesidan mmmﬁtm the
5 dlbutyl ether was hydrolyzed with 1 N sulfuric acid and -
back titrated with 1 N aqueous solution of sodium
hydroiide-to determine its concentration, by using
phenolphthalein as indicator. As the result, its
concentration was 2.0 moles/liter.
the
10 (B) Synthesis of/solid product
| After replac1ng??nner atmosphere of a f£lask
having a capacity of 1,000 ml and/eqd%pped with a stirrer
and a dropping funnel with argon gas, 51.0 g of a
styrene-divinylbenzene copolymer (its mean particle
15 diameter was 50 miﬁﬁ°§§308ﬂﬁ,its pore volume (cm’/g) in the
"pore radius range of/100 to 5,000 angstroms ; hereinafter,
‘referred to as dvp) was.1.05 aﬁ/g as measured with a
porosimeter) which had been dried at 80°C for 5 hours
under £;duced'pressure, 250 ml of heptane, 4.5 g (13.2
- 20 millimoles) of tetrabutoxytitanium and 47.5 g (228
millimoles) of tetraethoxysilane were charged into the
flask and stirred at 30°C for 45 minutes.
Then, 120 ml of.the organomagnesium compound
synthesized in'(A) was dropéed from the dropping funnel
25 over a period of 45 minutes, while maintaining the inner

temperature of the flask at 5°C. Aftgr dropping it, the

resulting mixture was stirred at 5°C for 45 minutes and



After replacing/inner atnosphere of a flask being having a capacity of one
liter and/equi pped with a 15 stirrer, a reflux condenser, a dropping funnel
and a thernoneter with argon gas, 32.0 g of sliced netallic nagnesium for
Gignard reaction was thrown into the flask. After charging 120 g of butyl
chloride and 500 ml of dibutyl ether int-© 2%e dropping funnel, about 30 n
20 of their m xture was dropped onto the magnesiumin the the flask to
start / reaction. After start of the reaction, the dropping was continued
at 50[ err LC bhen atpdni°€d fofir 4Smimntest end dhgretithgrahewasbepi Agicehe
reacti on was - 26 - 1 continued for an additional hour at 60[err]C.
Then, the thwitdacti on 3@k ekl v fedaxmn@nd dipeditundeantedeced
matter was filtered off. The butyl magnesi um chl oride dissolved in the 5
dmmwemwmﬁmmeMNm%@MQMMMWM@@@%&H%%%WWm
1 N aqueous sol ution of sodium hydroxide to determ ne its concentration, by

usi ng phenol pht hal ei n as i ndi or. As the result, its concentration was
Séﬁi\q}e.s' s of/solid é)roduct the After

cat
o a0 B oSt GRS SR

5 After replacing?iﬁner atmosphere of a flask
having é capacity of 500 ml with argon gas, 57.3 g of the
solid product synthesized in the.reduction -(B), 191 ml of
toluene and 16.0 mi (60 millimoles) of diisobutyl
phthalate were charged into the flask and reacted at 95°C

10 for 30 minutes.

' the _

After the reaction,/solid matter was separated
froﬁﬁfiquid and Wwashed twice with 200 ml portions of
toluené.

After washing it, 191 ml of toluene, 1.2 ml (7

15 millimoles) of butyl ether and 17.2 ml (156 millimoles) of
titanium tetiachloride were added to the flask and reacted
at 9$°C for 3. hours. After thé reactiont.l/lesolid. mattef was
separated frogy?iquid at 95°C and washed twice with

200 mii;ortiopsof toluene at that temperature.

20 After additionally washing it with a 200 ml
portion of hexane, it was dried uhder reduced'pressure to
obtain 52.8 g of a brown colored solid catalyst compohent.

The composition of the catalyst component contained

in the organic porous polymer carrier was as follows:

Mgy, ,Ti(OR), (Clys 4(ED)4 5



béing having a capacity of 1,000 ml and/equipped with a stirrer and a
droppi ng funnel with argon gas, 51.0 g of a styrene-divinyl benzene
copolyner (its nmean particle 15 dianmeter was 50 mcrons, and its pore
volume (cnB/g) in the 10 to 500 nm pore radius range of/100 to 5,000
angstromnms ; hereinafter, referred to as d¢V@B was 1.05 cnferr]/g as neasured
with a porosineter) which had been dried at 80[err]C for 5 hours under
Teduced plesgppe, pad9mekriebthentane, 4.5 g (13.2 20 mllinoles) of
tetrabut oxytitaniumand 47.5 g (228 nillinnlesﬁ gf t etraet hoxysil ane were
charged into the flaskagBersthoredgaly3eephati %/Ehﬁé&e%tmgg erk?Q g of
t he organonmagnesi um conmpound synthesi zed In (A) Wwas droppgdifgomthe
-droppi ng funagsl a2SooclereahpeingdaotapaciitgubEss mﬁkbesnahatkﬁ%i@@édmainner
tenperature of the flask at 5C. After dropping it, the resulting m xture
was stirred WitBCaf stizBem witbsaagdn gas,2200 ghef at s3@fdecikentler 45

m nutes, and_then it was washed twice with 300 m portionsof hexane
and dri ed®un@&iedechiighddpnsdsur polyesbyienessas §edf ag lar disspeaisangd sol i d
- product. the gc; S%nthesis of /solid catal yst conponent the 5

After repl achhEBFnReRUGEAEsEhEr ANBRLAPFRESKTRaY Ry Jaofaputieng-df wBGO nl

w th argon gg;d ?Za3h8a82dt¥8 §8LEq p&gggsthgxnthesized I n thereduction

(B), 191 rogen was fed until the
2.25 bar 2
total pressure reached/@.3 kg/cm®;,and then ethylene was
the 8.62 bar 2

fed until/total pressure reached/@8.8 kg/cm ). Then, 12.1

10 mg of the catalyst component obtained in (C), 2.5 milli-
moles of triethylaluminum ahd 15 ml of hexane were fed
under a pressure of argon to startthepolymerization.
Thereafter, a gas phase polymerization was continued at
80°C for 2 hours at a constant total p?essure while

15 continuously feediné an ethylene/butene~1 gas mixture
(ethyleﬁe content 92% by weight). .
| After completion of the polymerization, the
unreacted_monomérs were purged and the high density |
polyethylene used as dispersant was removed to obtain

20 102.1 g of a polymer_which was free from fine péwder and
coarse particlesand had good powder characteristics. No
adhesion of polymer was observed at all on Ehe inner wall
of the autoclave and the stirrer.

The formation (grams) of polymer per 1 gram of
the '

25 titanium atoms,i.e./catalyst activity, was 1,690,000 g
of _
polymef/g{titanium atoms. The density of this polymer was
.g/cm :

0.9214 its MI was 0.98 g/10 minutes, its MFR was 27.5, and

its bulk density was 0.46 g /cm3. The proportion of the cold



t-ol uene and 16.0 m (60 mllinoles) of diisobutyl phthal ate were charged
into the flask and reacted at 95[err]C 10 for 30 mnutes. the After the
reaction,/solid mtter was separated the fromliquid and washed twice with
200 m portions of toluene. After washing_it, 191 m of toluene, 1.2 m (7
15 millinmoles) of butyl ether and 17.2 23156 nillinoles) of titanium
tetrachloride were added to the flask and reacted the at 95[err]C for 3

hours. Aft erxfl%é-ﬁ‘s?&idﬁb/_§9$é€'i6@ti:?rtl¥@$t§€§ﬁr€é%éfOfiéil.EUi d at
95[err] C and "'washed twice wth 200 m portionsof toluene at that

tenperature.(reinafter reféfLéd agslids oS} Ywa@se| 9. | tTHE! BolPmer200 N
portion of hexane, it was dried under reduced pressure to obtain 52.8 g of

a brown col geedean hal catreysly copperieidl dhepe, conpasrowopaotithe cat al yst
conponent contained in the organic porous polyner carrier was as foll ows:
My[err] Ti (OR)ize rdi@§eib)¢tED) [and]a good 28low IpD)pfotynerNeafioe the After
t horoughl y repl acing/inner atnosphere of an autoclave having a capacity of
5liters %n(ﬂce"q{m%eﬂlﬁpt Ragticleschaving argbregaf, 1290umy of helow was '

sufficientlyfgrmgaigg gi%h density polyethylene was fed as a dispersant.

Comparative Example 1
A polymerization was carried out in the same
manner as in Example 1 (D), except that 350 mg of ghe
10 solid product obtained in Example 1 (B) {(composition
formula Mgl7.9Ti(OR)20.9C117.9(ED)0.4) was used as
datalyst component. ‘

As the result, only a small quantity of polymer

was obtained.

15 'Comparatiye E;ample 2

the
(A) Synthesis of/solid Egoduct
e _ .
After replacing/inner atmosphere of a flask
- being

having a capacity of 300 ml and/ equipped with a stirrer
and a dropping funnel with argon gas, 20;1 g of the same

20 styrene-divinylberizene copolymer as in Example 1 (B) which
had been dried at 80°C for oné hour under reduced
pressure, 100 ml of heptane and 7.2 g (21.2 millimoles) of
tetrabutoxytitanium were charged into ﬁhe flask and
stirred at 30°C for 45 minutes.

25 Then, 10.6 ml of the organomagnesium compound

synthesized in Example 1 (A) was dropped from the dropping



After reducing the inner pressure, 22 g of butene-l was fed and heated to
80C. Then,. hydrogen was fed until the 2.25 bar . 2 total pressure
reached/ (2.3 kg/cnferr]),and then ethyl ene was the :
8.62 bar fed until/total pressure reached/ (8.8 kg/cnferr]). Then, 12.1 10.
ng of the catal yst conponent obtained id @)+ 2.5 mlli- noles of _
triethylalum numand 15 m of hexane were fed the under a pressure of argon
to start 3 pﬂirym'%éff-gg-%é $@bt io RLHFEPIATR; PRI HARALAZLLAR ¥AS

continued at 80[err ours at .a constfant total pressure

conti nuous! s el ep a8 FY| SRCLRMI LSS S8SSIEXT UKELES! BYbBREnGOTLEN!

92% by weight). After conpletion of the polynerization, the unreact

MONOMEr' s Vergh U gl ey titx bh 88 Weasétyrpekyet hybengorsad agndieger sant
was renoved to obtain 20 102.1 g of a polymer which was free fromfine

powder and carad stthewmrit c3esango hagls opbsbeswiesfEBar RRiEhi shiecgolha adhesi on
of polyner was observed at all on the inner wall of the autoclave and the

stirrer. TShendtoremtwas Yyshed)thfips|witeh 0 Ml gpeuwrtDdng hef 25 titani um
atons,i.e./catalyst activity, was 1,690,000 g of polyner/g/titanium atons.
The density hfptane and ydeiedasnder créducedOppssuret soMbrain02988g410
mnutes, its MFR was 27.5, and its bulk density was 0.46 g /cnferr]. The
proportion Afthebeewn colored solid product. '

(B) Synthesis ofjgilid catalyst component
After replacing ?nner atmosphere of a flask
ld _haying a capacity of 100 ml with argon gas, 9.0 é of the
solid product synthesized in the reduction (A), 45.0 ml of
toluene and 2.5 ml (9.5 millimoles) of diisobutyl
phthalate were charged into the flask and reacted at 95°C
for 30 minutes. :
_ the
15 . the After the reaction,/solid matter was separated
from/liquid and washed twice with 30 ml portions of
toluene. |
After washing it, 30.0 ml of toluene, 0.19 ml
(0.64 Eillimole) of butyl ether and 2.7 ml (25 millimoles)
20 of titanium tetrachloride wére added and reacted at 95°C
for 3 hours. tggter the ;eactioﬁﬁ?%odid matter was
separatéd from/ liquid at 95°C, washed _twice at that tempera-
ture with 30 ml portions of toluene, further washed twice

with 30 ml portions of heptane; and dried under
25 reduced pressure to obtain 28.1 g of a red-brown colored -

solid.



- 29 - 1 xylene-soluble fraction in the total polyner yield (hereinafter
referred to as CXS) was 6.4% The pol yner powder had a nearly spherical
shape, a narrow particle size distribution and a good fl ow property. No
fine 5 polymer with particles having a size of 125 [err]mor bel ow was
formed at all. Conparative Exanple 1 A polygectization was carried out in
the sane manner as in Exanple 1 (D), except that 350 ng of the 10 solid

product objai ned i | e 1 n formu

ol T (68 e ]%*ﬁ?’v“? LFbp) ShaBRR.katALYEE: 4 &Pﬁ}‘?f’nc?&‘Fp&?é’rﬁal%sd the
result, only a was _qbtai.n ratlve
Exanple 2 th@Jl y%? %%%g %??é%glBxg§885cFafﬁéeﬁf§gF Pg é%ﬁnner

at nosphere of a flask being having a capacity of 300 m and/eqU|pped with a
stirrer and a dropping funnel with argon gas, 20.1 g of the sane 20
styrene-divi nyl benzene copolyner as in Exanple 1 (B) which had been .dried
at 80[err]C for one howdyn él(@&ﬂycg@lgrgéggbg 4100 nl of heptane and 7.2
g (21.2 mllinoles) of- tetrabutoxytltanlun1mere charged into the flask and
stirred at 30C for 45 minutes. 25 Then, 10.6 m of the

or ganomagnesi um conpound synt hesi zed in Exanple 1 (A) was dropped fromthe

dropplng (C) Polymerization
A polymerization was carried out in the.same
5 manner as in Example 1 (D), except that 4.2 mg of the
above-mentioned solid catalyst was used a'stpceatalyst
component. '
As the result, 64.0 g of a polymer Wwere
obtaineduipgatalyst activity was 270,000 g polymer/g of

:10 titanium atomswhich was much lower than that in Example 1.

Comparative Example 3
the ' ' '
- (A) Synthesis of/solid catalyst component
' After replécxnﬁ?inner atmosphere of a flask
having a capacity of 100 ml with argon gas, 8.3 g of the
15 solid product obtained in Example 1 (B), 45 ml of toluene,
0.2 ml (1.2 millimoles) of butyl ether and 2.5 ml (22.7
- millimoles) of titanium tetrachloride were charged into
the flask and reacted at 95°C for 3 hours. After the
_reactlonﬂféolld matter was separated frO;?lquId at 95°C,
20 washed twice at that temperature with 50 ml portions
of toluene, further washed twice with - : "+ 50 ml portions
of hexane, and dried under reduced pressure to obtain 8.5

. g of a brown colored solid catalyst component.



- 30 - 1 funnel over a period of 20 minutes, while maintaining the inner
tenperature of the flask at 5C. After dropping it, the resulting m xture
was stirred at 5[err]C for 45 minutes and then at 30C for 45 minutes, after
Wwhich the solid 5 matter was washed thrice with 100 m portions of heptane
and dried under reduced pressure to obtaig,29.8 g of a brown colored solid
product. the (B) Synthesis of/solid catal yst conponent After replacing

i nner at npsphere of a flask 10,havi£g g cagac&ty of 100 mM wth argon gas,
9.0 g of the sol i Bher oeRRRPOSY Rt ARsPEcbNBNCRRRLYEGUEPMBRNERY contRinedyt
toluene and 2.5 m 9.5-ni||inn|es% f diisobu%gl Bhthalate re charged
into the flask CARI QEGTREY RPTOUFoPPIVMEE, CIBTHERHAS. andolows:

After the reaction,/solid mtter was separated the fronfliquid and washed
twice with 30 m portions of toluene. After washing it, 30.0 m of tol uene,
0.19 M (0.64 mllinole) of butyl ether and 2.7 m (25 mllinoles) 20 of
titaniun1tetrach|oriddngrgTidGEMIaadl eg¢EDd at 95[err]C for 3 hours.
After the reaction,/solid matter Wwas the sepaPated fromliquid at 95 err]C,
washed twice at that tenpera- ture with 30 ml portions of toluene, further
washed tw ce : '

(B) Polymefization
A polymerization was carried out in the same
5 manner as in Example-l (D), except that 5.7 mg of the
above-mentioned solid catalyst was used aZ?iatalyst

coméonent. As the result, 103 g of a polymer were obtained.

the
There was found an adhesion of/polymer onto the
. the
inner wall and/stirrer of the autoclave. The catalyst

. of
10 activity was 450,000 g pgly@er/g/titanium atoms. The density
.~ g/chm

of this polymer was 0.918/ its MI was 1.72 g/10 minutes,

its MFR was 33.1, and its bulk density was.0.41 g/cm3.

Its CXS was 15.9%. '

| As compared with the polymer obtained in Example
15 1, this polymer ﬁas broader in molecular weight distri-

bution .and larger in the quantity of low molecular weight

product.

Comparative Example 4

the
(A) Synthesis of/solid product

the .
20 - After replacing/inner atmosphere of a flask

being ) )
having a capacity of 300 ml and/equipped with a stirrer
and a dropping funnel with argon gas, 200 ml of heptane,

2.5 g (7.4 millimoles) of tetrabutoxytitanium and 26.0 g



with 30 m portions of heptane, and dried under 25 reduced pressure to
obtain 28.1 g of a red-brown col ored solid. - 31 - The conposition of
t he catal yst conponent contained in the organic porous polynmer carrier was
as follows: My[err]Ti(OR)[err]C[err](ED)[err] (C Polynerization A

pol yneri zation was carried out-in the samd35-manner as in Exanple 1 (D)
except that 4.2 ng of the above-nentioned solid catal yst was used

as/ cat al y$t ¢bxPanibliméddesheofetatraetioflygidbne pekgnehawged inko

obt ai ned./catal yst activity was 270,000 g polyner/g of 10 titani um

at onswhi ch wikenfitaskoven hbabgehausi BokwaiBhewds Peaparadi ¥adExanple 3°the
(A) Synthesis of/solid catal yst conponent the After replacing/inner

at nosphere ostarredsathaopmgtampapatire 6pri180 minutes.ar §bsngads .3 mlg of
the 15 solid product obtained in Exanple 1 (B), 45 m of .toluene, 0.2 ni
(1.2 nmillinoPEskhefopgpppmagpesiyRdcompopnd( synkhesireRolies Exgmplier dni um
tetrachlorid? were charged iinto the flask and reagted atagi[err]c for 3
hours. AfPer(fheWgpeslowly dropped from the droppipgefuanedli g¥ersd id

nattef nas SgggggéegffaggjnggidwgglgS%hintaining the inner
temperature of the flask at 5°C. After dropping it, the
resulting mixture ﬁas stirred at foom temperaﬁure for one
hour. The solid matter was separated from the liquid,

10 washed thrice with 200 ml portions of heptane and dried under
reduced pressure to obtain 21.5.g of a brown colored solid
product. |

the :
(B) Synthesis of/solid catalyst component
| After'replacing??nner atmospherelof a flask.

15 having a capacity of 200 ml with argonlgas, 13.8 g of the
solid product synthesized'in the reduction (A), 69 ml of
toluene and 10.1 ml (37.7 millimoles) of diisobutyl

phthalate were charged into the flask and reacted at 95°C
for oné hour. .

20 _ After the reaction,?gilid matter was separated
from the liquid, and washed twice with 69 ml portions of
toluene.

After waéhing it, 69 ml of toluene, 1.0 ml (6
millimoles) of'butyl ether and 13.6 ml (124 millimoles) of

25 titanium tetrachloride were added and reacted at 95°C for

3 hours. After the reaction, the solid matter was

separated f£rom the liquid at 95°C, washed twice at that



20 washed twice at that tenperature with 50 m portions of toluene, further
washed twice with 50 m portions of hexane, and dried under reduced
pressure to obtain 8.5 g of a brown .colored solid catal yst conmponent. -
32 - The conposition of the catal yst conmponent contained in the organic
porous polyner carrier was as follows: My[&r{Ti (OR)[err]C[err](ED[err]
(B) Polynerization A polynerization was carried out in the sane 5 manner as
in Exanpl @ lteRperaxaert witdf 5.7 P ofl tgrer i iensadvieo ieehéosnd SakkHer
catal yst was used as/catal yst conponent. As the result, 103 g of a polyner
wer e obt ai nedashied thdice watif ound &89 anlhgso o axis/ pb | yreepoahe, t Brdt he
inner wall and/stirrer of the autoclave. The catalyst of 10 activity was
450,000 g poldyred gnderamaducadmresthealcisidytaginni@r4]godft hi brpwhyner
was 0.918/, its M was 1.72 g/10 mnutes, its MFR was 33.1, and its bulk
density was @o4orgdcodiid gatelyst eompe@s. As conpared with the pol yner
obtained in Exanple 15 1, this polyner was broader in nolecular weight
distri- bution and larger in the quantity of tow nol ecul ar wei ght product.

5 (C)  Polymerization
' Using the above-mentioned solid catalyst, a
polymerization was carried out in the same manner as in
Example 1 (D).

Since in this run the solid catalyst component
a the
10 was not impregnated into/ porous polymer carrier, /particle
he
characteristics of product were not good. When the

autoclave was opehed and its inside was examined, a part
the :

of /polymer particleswas adherent to the stirrer, etc.

Further, the product contained 1.5% by weight of fine

15 polymer with particles having a particle size of 125 pm or

below. .

Example 2 _

(A) " Preliminary polymerization of solid catalyst component
- Aftgr replacinzhinner atmosphere of a flask

being
having a capacity of one liter and/ equipped with alstirrer

20 with argon gas, 3.8 g of the solid catalyst component
obtained in Example 1 (C), 500 ml of butane and 2.5
millimoles of.triethylaluminum were charged into the
flask. Then, hydrogen gas was introduced until the

1.96 bar 2

pressure reached/(l kg/cm® gage)l. Then, while feeding
per

25 ethylene at a rate of 6 g/g solid catalyst/hour, the

reaction was continued for_a period of 3 hours. After the



Conparative Exanple 4 the (A) Synthesis of/solid product the 20

After replacing/inner atnosphere of a flask being having a capacity of 300
m and/ equi pped with a stirrer and a dropping funnel w th argon gas, 200
of heptane, 2.5 g (7.4 mllinoles) of Le#gaputoxytitaniun1and 26.0 g :
-33- 1 (125 mllinoles) of tetraethoxysiTane were charged into the flask. A
honbgenous sol ution was prepared and stirred at. roomtenperature for 30

ni nutes. 1 TREACtEEN7 HhepputRaes Wgsh BVEGesai @r%dc&rh&ﬁ%a’gfn%’f@di in
Exanmple 1 5_(A), was sl owy drqpped frqmthe drqppi ng funnel over, a period:
of one hour?QWkiFe°ﬁaPnP§¥ g R B9 eFéﬁﬁéﬂ&PUﬁ%qﬁiﬁqﬁgfI%E%SaI
5[err]C. After _dropping,it, th esul ti m. xt ure S stirred at room
tenperatureE§3Fqgﬁ§ ﬁ@%ﬁ?‘hfﬁeig@lP&“h&&?éﬁﬁﬁ&&“§é§§ﬁ €d fromthe liquid,
10 washed thrice with. 200 m portions of heptane and dried under reduced

pressure to obtain 21.5 g of a brown colored solid product. the (B)

Synt hesi s of¢ggol ipd : scanponent ‘the After replacing/inner atnosphere
- of a flask £5§ havi g gh%ggggﬁ%y of 200 mM with argon gas, 13.8 g of the

solid prgduct synthesizsgd RHSIEW UV cdibdHer prepared

above in a fluidized bed typé gas phase polymerization
reactor, a random copolymerization of ethylene and
butene-1 was carried out. |
After heating the polymerization reactor .to
10 85°C, 300 g of a high density polyethylene powder ﬁhich
had previously been dried under reduced pressure were added
as a dispersant, and thereafter 5.34 g of triethylaluminum
and 0.22 g of the solid catalyst component prepared above
were charged into the reactor while applying a pressure of
15 a small quantity of hexane. A gaseous mixture consisting

pf ethylene, butene-l and hydrogen which had been prepared

so as to have an ethylene/butene-1/hydrogen molar ratio of

69/24/7 was circulated at a flow rate of 0.3 m/second as

measured in the_polymerization reactor at a pressure of 9.8 to 10.29 bar
20 (9 to 9.5 kg/em® G). When the ethylené/butene—1/hydrogen ratio

deviated from the predetermined value, the'necessary

componeht was additionally added to adjust the molar

ratio. Under such a condition, a fluidized bed gas phase

copolymerization.was carried out for 2 hours so that the

25 ratio (£/d) of the polymer height to the reactor diameter in

polymerization reactor retained a value of 2-4. After the



toluene and 10.1 m (37.7 nillinoles) of diisobutyl phthal ate were charged -
into the flask and reacted at 95[err]C for one hour. the 20

After the reaction,/solid mtter was separated fromthe |iquid, and washed
twice with 69 m portions of toluene. After washing it, 69 ml of teluene,
1.0 M (6 millinoles) of butyl ether and~13% 6-m (124 nillinoles) of 25
titaniumtetrachlori de were added and reacted at _95[err]C for 3 hours. '
After the +eaR@ivRErifation; d2nd¥eRE1tNs SOPRAARRAC! EBnFPRe AMOYRItd Oft tHiF

[err] C, washed tw ce at at er re wt 69 m
portions of tB?%&%EI%%dP? YTREr QESH%HY?EFCEHQA Eﬂt'{draw%gr.f"?f“ ﬁGFtions of

hept d drjed und d to obt 10.4 g of
Col of od S0l | - RATkTys1 S0RnEBRCHD I THET bR HER 3. FOR BERREOEnEES uca

S mmnner g% f M SREPRaRY Ep= cRE HEEL' FRh.OTRY RRERREIRS He o
conponent g aboye-me igneﬁeprﬁceﬁn el8s “@§m3$/pr§guggﬁ%é?glogt%@pqgﬂys

poI ymer carrier par char ac erls ICS O re not goo

Wien the autoghgygayey EBENRYgRNEehsSti"BbiGe L1848 THBREer2 iR he! e
polymer became negligible small( | |
After'the polymerization, the polymer was
recovered, and the catalyst activity thereof was determined.
10 As the result, the catalyst activity was 1,540,000 g
polyme/rérlg of titanium atoms. The density of this polymer was
0.921?"its MI was 1.15 g/10 minutes, its MFR was 27.0, its

bulk density was 0.46 g/cm3

, and its CXS was 6.2%.
‘Similarly to Example 1, the formed polymer had good
15 particle characteristics, and adhesion to’/reactor wall was

hardly observed.

Example 3 the
(A) Synthes1s of /solid catalyst component
After replaczn&ffhner atmosphere of a flask

20 having a capacity of 100 ml with argon gas, 8.2 g of the
solid product synthesized in reduction of Example 1 (B),
.27.3 ml of toluene end 1.2 ml1 (4.3 millimoles) of
diisobutyl phthalate were charged into thezflask and
reacted at 95°C:fo; 30 minutggg

25 . After the reaction,/solid matter was separated

from the liquid and washed twice with 40 ml portions of

toluene.



of / pol ymer particles was adherent to the stirrer, etc. Further, the product
~contained 1. 5% by weight of fine 15 polynmer with particles having a
particle size of 125 [err]mor below. Exanple 2 (A) Prelimnary

pol ymeri zation of solid catal yst conmponent the After replacing /inner

at nosphere of a flask being having a capﬁairy of one.liter and/equi pped

wth a stirrer 20 with argon s, 3.8 of. the solid catalyst conponent
obt ai ned 1i n %F&ﬁp‘fae‘*hif’?@}’g %‘68grﬁﬁt6FrbgPdh’e°§n . m%|-|1 iTol(@s? of
triethylalum numwere charged into the flask. Then, hydrogen gas was

i ntroduced witlidimdiee)l. .o didrs gbuasslurphthesdldtayl/ (0. kg nf bagyani 1 Timaleshi | e
feeding per 25 ethylene at a rate of 6 g/g solid catal yst/hour, the
reacti on wa®fchutiviueter ander.i%®dlof(45 miklsimo¥asy afhetitanigd -
reaction, the butane was purged, and there were obtained 72.2 g of a

prel i mi nary Yedinaehvlonidewaere @ddad trthithefidsktandbmedckes 299 HPHE of
titanium atons. (B) Polynerization 5 . Using the solid catalyst
component® pf&Faredanrfe A ter Ithalitgartan « yihe elithmat e \Wi$i zati on
reactor, a random co onﬁ@?LzaLion of ethylene and butene-|I was carried
out . separated from/liquid at 95°C, and washed twice with

50 ml portionsof toluene at that temperature.
Further, it was washed ﬁwice with 50 ml_.
portionsof hexane and dried under reduced pressure to
l0 obtain 8.0 g of a brown colored solid catalyst component.
Thé composition of the catalyst component contained

in the organic porous polymer carrier was as follows:

Mgy, 7Ti(OR)y ,Cl,g ,(ED}; 4

: the
(B) Preliminary polymerization of /solid catalyst component
. the
After replacing inner atmosphere of a flask
being

15 having a capacity of one liter and ,equipped with a stirrer
with argon gas, 3.8 g of the solid catalyst component
obtained in (A), 500 ml of butane, 2.5 millimoles of
triethylaluminﬁm and 0.38 millimole of iso-butyltriethoxy-
silane were charged.. While continuously feeding propylené

20 at a rate of 6 g/g solid catalys€7ﬁourfm7reaction was
continued for 4 hours. After the reaction, the butane was
purged and there “ereobtainedp72.3 g of a preliminary
polymerizatioﬁ catalyst. It contained 262 ppm of titanium

atom s.



After heating the polynerization reactor to 10 85[err]C, 300 g of a high
density pol yet hyl ene powder whi ch had previously been dried under reduced
pressure were added. as a dispersant, and thereafter 5.34 g of _
triethylalum numand 0.22 g of the solid catal yst conponent prepared above
were charged into the reactor while appl?i%% QA pressure of 15 a small
quantity of hexane. A gaseous m xture .consisting of ethylene, butene-l and
hydrogen whi céChacPoksnepizpbien so as to have an T

et hyl ene/ but ene- 1/ hydrogen nolar ratio of 69/24/7 was circulated at a flow
rate of 0.3 m second asUsthagutke solidecpbalyieti camponentaprepaaeda
pressure of 9.8 to 10.29 bar 20 (9 to 9.5 kg/cnferr] G. Wen the

et hyl ene/ but e¥RRY$ nY POLBRSF 52 bicR\Was cBarFbedt At piadbher ARMedmanhes, the
necessary conpongnt_was ggd%tkﬁgall added to adjust the nolar ratio. Under
such a condi tTO? EF R 7 220 Bl TECSCPhatR2t otbe yetbyiens/barenaas/hydrogesd
out for 2 hours.,so that the 25 ratio ([err%-/d% of the polyner height to
the reactor dPRHEFeFaFiOpBRS it o%ed ofP r&2fedf 1% et ai ned a val ue of 2-4.

After the - 36 -1 y | j op,..a. quantity o] rable.to the apount
of the resulting'pqlynef?éogg%%%i%%rQﬁggv%#¥hﬁ?§mz2§rgﬁ?tﬁepPéX@FE ?‘ﬁﬂg
the polyner r nainingiin the reactor was used as a dispersant for the next

run. By repeatt i ReSMS o dersitonedl thiscedumer seg 498s9/cnhe iwsolbrti on
neal g bl e s, S At opol REm L ds PL UG ik SRS PRRTE, 1ee BE RORUR S o
the catalyst vagd i0idy grendolan@sidetexsingd s.15. -
10 | Similarly to Example 1, the formed polymer had

good particle characteristics, and adhesion ng%eactor

wall was hardly observable.

Comparative Example 5
* m .
(A) Synthesis ofysolid catalyst component
. : the
15 After replacing/inner atmosphere of a flask
having a capacity of 100 ml with argon gas, 6.1 g of the
solid product synthesized in the reduction of Example 1
(B), 30 ml of toluene, 0.7 ml (2.5 millimoles) of
diisobutyl phthalate, 2.6 ml (15.4 millimoles) of butyl
20 ether and 36.6 ml (333 millimoles) of titanium tetra-
chloride were charged into the f£lask and reacted at 95°C
the
for 3 hours. After the reactiony solid matter was
the ) .
separated from/liquid at 95°C and Washed twice with
50 ml portiongof toluene at that temperature.
25 Further, it was washed twice with 50 ml
portionsof hexane and dried under reduced pressure to

obtain 6.2 g of a brown colored solid catalyst component.



10 As the result, the catalyst activity was 1, 540,000 g polyner/ of
titanium atons. The density of this polynmer was 0.921/, its M was 1.15
g/10 mnutes, its MFR was 27.0, its bulk density was 0.46 g/cnferr] , and
its CXS was 6.2% Simlarly to Exanple 1, the fornmed pol yner had good the
15 particle characteristics, and adhesi on 88/ -reactor wall was hardly
observed. Exanple 3 the (A) Synthesis of/solid catalyst conpohent Af ter

| aci ; t .t h
rgon gag. 182 o of The SRRy HAANE SheRAtae W et cdfelath ¢ 4
B), 27.3 nl é?ﬂg Iéﬁgg ht hal at
\(NeZe char ged ?%t tgﬂ![eﬁgrl-?agig% zjipr?griﬂea((gbe t£9 ffﬁcv?%rd%%sfr?%% esp ch1 256

After the reaction,/solid mtter was separated fromthe Iiquid and washed
twice with 40 m portions of tol uene. - 37 - After washing the solid

matter, 40 nml of toluen 0 11 of diisobutyl phthalate,
0.3 mM (1.8 nillinnles)%@h' {Zoéﬁ éinuir?%ﬁ?d 145 mllinoles) of
titaniumtetrachloride were added to the flask and reacted at 95[err]C 5
for 3 hours. After the reaction, the solid matter was the
the
(B) Preliminary polymerization of/solid catalyst component
A preliminary polymerizatibn of propylene was
5 carried out in the same manher as in Example 3 (B), except
that 3.2 g of the catalyst obtained in (A) was used. As
the result, 57.6 g of a preliminary polymerization

catalyst W€ obtained. It contained 830 ppm of titanium

atoms.

10 (C) Polymerizaﬁion
A polymerization was carried out in the same
manner as in'Example 3 (C), except.that the solid catalyst
. qomponent prépared above wéé uéed.
The catalyst activity was 230,000 g polymer/g of
15 titanium atoms. The density of this polymer was 0.920 g/cm®, its MI

was 0.77 g/loiminutes, its MFR was 30, its bulk density

3, and its CXS was 9.1%.

was 0.43 g/cm
This catalyst was lower than that of Example 3

in catalyst activity.

‘20 Example 4
"A polymerization was carried out in the same

manner as in.Example 2 (B), except that the composition



separated fromliquid at 95[err]C, and washed twice with 50 nl portions of
tol uene at .that tenperature. Further, it was washed twice with 50 nl

porti onsof hexane and dried under reduced pressure to 10 obtain 8.0 g of a
brown col ored solid catal yst conponent. The conposition of the catalyst
conponent contained in the organic porousS gBrYner carrier was as follows:
My[err]Ti(OR)[err]Cl[err](ED)[err] the (B) Prelimnary pol ynerization

of /sol i d cht al(mstar eatiznest ethyberdf/batereen) ')nasru@tﬁ%m{iﬁe&@,f a flask
bei ng 15 having a capacity of one liter and/ equipped with a stirrer with

argon gas, 3.8ag @b/flBé7solid catal yst conponent obtained in (A) 500 m of
butane, 2.5 mllinoles of triethylalumnnumand 0.38 mllinole of

i so-butyl triethoxy- si] AR GREBLI¥ALr 368§iviky ¥asoTB0h0APs|9 Halamenry'g of
propyl ene 20 at a rate of 6 g/g_solid catalyst_ /hour, reaction was

continued for CHEARHRAtORS: o The flensite OfoFhis RRLYBEE /s ReRTha/G8d AR MIher e
wer e obt ai ge ) of prel i m nar o] rization catal yst. It contained
262 ppm of >t iqf%%i%h?%\tgﬁzp “‘m‘-‘@?é'-xﬁ% i"%ggr”'ﬁ‘r?mzi"z- i GESUSW tdRNSHEYd
catal yst co n e 8 abgwe.a._p nerizati.gn was carried out.in the
sane nannern§§§$n6E§gn§?Eﬁz’('§¥ égéeS% t 3G hgiéthylene/butene-l/hydrogen
The polymer thus obtained had good particle
‘characteristics, a narrow molecular weight distribution

a
and a small content o0f/ low molecular weight component.

10 Example 5
A polymerizatidn was carried out in the same
manner as in Example.z (B), except that the gaseous
mixture had a composition (ﬁolar ratio ethylene/butene-1/
‘hydrogen) of 60/34/6.

15 " The catalyst activity was 620,000 g polymer/g-of
-titanium atoms. The density of this polymer was 0.911 g/cm®, its MT
was 1.20 g/10 minutes, its MFR was 27.5, and its Bulk'
density was 0.42'g/cm3.

- Although it was an ultra=-low density polymer,

20 its particle characteristics were good, and its molecular

weight distribution was narrow.



5 nolar ratio was altered to 65/23/12. The catalyst activity was 720,000 g
polynmer/g of titaniumatons. The density of this polynmer was 0.920

glcnfe [ “I“ mu .71 g/10 minutes, its MFR was 26.8, its bulk density
was 011“ |“|u ll its CXS was 8.1%_ 10 Simlarly to
Exanpl e *1, ¢t he f'%r rfed *pol yner had the'g&dd'barticle characteristics, and

adhesion to/reactor wall was hardly observable. Conparative Exanple 5 the
(A) Synthesis of/solid catalystqéééﬂ§nenf the 15 After

repl aci ng/i nner atnosphere of a flask having a capacity of 100 mMl wth
argon gas, 1§.1 g of e cd@fiih polduwdrivat iwsicathiyst heomperiigsingn of
Exanple 1 (B), 30 ml of toluene, 0.7 mM (2.5 mllinoles) of diisobutyl
phthalate, 2.6 M (1524 ra |dalnmd et afySutgdmpinerst heonbminB8g6antri333
mllinoles) of titaniumtetra- chloride were charged into the flask and
react ed at vadenthéiftanidmhowhichfisrrepresenked By theicompesékions the
separated fromliquid at 95[err] C and washed twice with 50 ml portions of
t ol uene at foMul@enperature. 25° Further, it was washed tw ce
with 50 m portionsof hexane and dried under reduced pressure to
obtain 6.2 g of a brown colored solid catal yst conponent.

Mg Ti (OR) X p_[ED] q

(wherein R is a hydrocarbon.group.having 1 to'20 carbon
atoms, X is a halogen, ED is an electron dohative compound,
and m, n, p and g are each a number satisfying 1 s m = 51,
0¢ns=5 55p3106 and 0.2 5 ¢q S 2) obtained by
reducing a titanium compound represeﬁted by the general

1 is a hydrocarbon group

formula Ti(ORl)aX4_a (wherein R
having 1 to 26 carbon atoms, X is a halogen atom and a is
a numbef satisfying 0 < a = 4) witﬁ an organoﬁagnesium
compound in the presence of an organic silicon compound
_ at least one _
having/Si-O bond and an organic porous polymer, treating
the resulting solid product with an ester compound and
then reacting it witﬂ tifanium tetrachloride or a mixture
of titanium tetrachloride and an electron donative
compound, and

(B) an organoaluminum cbmpound.
2; A solid catalyst component according to Claim 1,

1

wherein the R™ of the titanium Eompound represented by

the general formula Ti(ORl)aX is a linear alkyl group

4-a
having 2 to 18 carbon atoms.



- 39 - The conposition of the catal yst conmponent contained in the organic
porous polyner carrier was as follows: M[err]Ti(OR)[err]C[err][ED[err]
the (B) m l mﬂ‘mi “Lreri zation of/solid catal yst conponent A

preli mrl H.KI n of propylene was 5 carried out in the sane
manner as*irf BXanPl e*3 {B), except that23-2 g of the catal yst obtained in
(A) was -used. As the result, 57.6 g of a prelim-nary pol ynerization

catal yst yere obtai egollhtcﬁQ@ﬁ§%@e@o%5Q P Qledd iHg AN Pim 1P, (C)

Polynerlzatlon A polynerization was carried out I n the 'same nmanner as in

Exanpl e 3,06} eiBXERB! al BE! thie £3@land urAlRIMPBun0 Ty Ee P e Above was
used. The catal yst activity wag 230,000 g polymer/g of 15 titanium atons.
The densi g¥netallhEsrpalames (o >0x920 @/scrd efunibed s thils fAfisnd). 77 g/ 10
mnutes, its MFR was 30, its bul d‘er?sﬂy was 0.43 g/cnferr] , and its CXS
was 9. 1962T§La gadal yst was |l ower than that of Exanple 3 in catalyst
activity. 20 Exanple 4 A polynerization was carried out in the same manner
as in Exadple 2 (B)A eoddgd caltatlystte composnt aecording) to (CGdiam Yatio of
et hyl ene/ but ene- 1/ hydrogen) of the gas m xture, was 75/18/7.

wherein the X of the t1tan1um compound represented by the

general formula T1(OR ) ax is chlorine.

4-a

5. A solid catalyst component according to Claim 1,

at least one
wherein the organic silicon compound having/Si-O bond is

- an organic silicon compound represented by the general

formula 81(0R ) R 4-b’ R (R SlO) 51R7 or (R SlO)d

3

(wherein R” is a hydrocarbon group having 1 to 20 carbon

atoms, R4, Rs, Rs, R7 and R8

are each a hydrocarbon group
having 1 to 20 carbon atoms or?hydrogen atom, b is a
number satisfyinp 0fb S4, ¢c is an integer of 1 to

1000 and 4 is an integer of 2 to 1000).

6. A solid catalyst component according to Claim 5,
whereln b of the organic silicon'compound repre-
sented by the general formula S1(OR )bR 4- 5 is a number
satlsfylng l<¢<bs 4.

7. . A solid catalyst component according to Claim 1,
wherein the organomagnesium compound is a Grignard
compound represented by the general formula R9ng (wherein

9

R is'a hydrocarbon group having 1 to 20 carbon atoms and
a

X is a halogen atom), or/dialkylmagnesium compound or a

diarylmagnesium compound represented by the general

formula RloRll 10 and R11

Mg. (wherein R are each a hydro-

carbon group'having 1 to 20 carbon atoms).



The cat lvity was 780,000 g polyner/g of titanium atons. The
denS|ty7 E,M@MB"’ s 0.927 g/cnferr], its M 5 was 2.21 g/l0

m nut es, * Fﬁ its bulk density was 0.45 g/cnferr], and its CXS
was 3.7% The polyner t*hus obt ai ned had good particle characterlstics, a
narrow nol ecul ar wei ght distribution a‘dﬁh‘a smal | content of/| ow nol ecul ar

wei ght conponent. 10 Exanple 5 A polynerization was carried out in the sane

manner as ig Exanpl e £ 4df)id ezseplysbatompénenaceadsofixhy’ €ohed adm
conposition (nolar ratio ethyl ene/ butene-1/ hydrogen) of 60/34/6. 15

The cat al ystheargiinvithye vasg 20c 0Of6roupobybenég d§ pol@stymeakons. The
density of this polyner was 0.911 g/cnjerr], its M was 1.20 g/10 m nutes,
its MFR wa§twkéﬂefﬂmpimxlbmmkemenswpqlmmerOod2pglgwinyn]chAb&hd&gh it was
an ultra-low density ynmer, 20 its particle characteéristics were good,
and its nol%ecul ar weugrﬁomét%b@lmh gempeaentwaccordingMBolclaim 8, An

cont ai ni ng. BERLE °”3%%J?=F¥§ﬁfﬁ aﬁ%ﬂﬁg Rirbls ep?@%"&gﬁéa% ik rmbsi t1 on

formul a My Pg((%[?'abh £ oRale’ of gMAERCAY Bpn group

having 1 to Carbon ogen T Soan electTon donative
conpound,  apove at a pore radits of 10 to 500 nm (100 £6 5,000 angstroms) .

10. A solid catalyst component according to Claim 1,
wherein the ester compound is an aliphatié carboxylic ‘acid
ester, an olefinic carboxylic acid ester, aﬁ alicyclic
carbbxylic acid ester or an aromatic carboxylic.acid ester.
11. A sol1d catalyst component according to Claim 1,
wherein the electron donative compound is an ester
compound, an ether compound or a ketone compound.

12. A solid catalyst component according to Claim

11, wherein the ester compound is an aliphatic cafbbxylic
acid ester, an olefinic carboxylic acid ester, an
alicyclic carboxylic acid estef or an aromatic carboxylic
acid ester.

13. - A solid catalyst compdﬁent according to Claim 1,
wherein phe organic silicon compound is used in an émount
of 1.0 50 in terms of the atomic ratio of the silicon atoms to the
titanium.atoms(Si/Ti).

14. A solid catalyst component according to Claim.l,
wherein the drganomagnesium compound is used in an amount
of 0.1 to 10 in terms of the atomic ratio of the sum of the titanium
atoms émdtme silicon atoms to the magnesium atoms

(Si+Ti/Mg).



and m ach a nunber satisfying 1 [err] m[err] 51, 0 <n
[err] Jiﬂ"m ,!EMM’FME] 106 and 0.2 [err] g [err] 2) obtained by reducing
a titanrunec resented by the general fornula

- Ti(OR[err])[err]X[err] (wherein Rlerr] is a hydrocarbon group having 1 to
20 carbon atons, X is a hal ogen atom and4a-is a nunmber satisfying 0 < a
[err] 4) with an organomagnesi um conpound in the presence of an organic
silicon comgqund at leaylidmedttaly Sompdrert aackerd Digaps CCRRIAVS,
polyner, treating the resulting solid product with an ester conpound and

t hen react whegrielinnitthe toddargtiron eis asdnductted cit aa ntetipgca®hicréi baNLyM
tetrachl oride and an el ectron donative conpound, and (B) an organoal um num
conmpound. 20 70°C. A solid catalyst conponent according to Caim1,
wherein the Rerr] of the titanium conpound represented by the ‘general
formula Ti @GR err]) [ é¥ rﬁ@@[léi rqatalyst i ermpongnly | aggordinaviagClain 18
carbon atons. A solid catal yst conponent according to
Claim1, wﬁ@ﬁﬁﬁ+qlﬁ?%ﬁQﬁgﬁqutEQ%ﬁHiﬂﬂQﬁfﬂﬁﬁn&Fr%ﬁﬁ sEht ¥ #POVRE gEnera

f la T err r]xferr a nunbe atisfyin err] 4. 4.

Asol 1 d el S8 okt Gt SRS O oF EEORGHERER A HE OB he

titani um cq nd represented by the general fornula Ti (OR[err])[err] X err]
YRRILL .

is chloriné A solid catal yst conponent according to Claim1l, at

least one ;4 A solid catalyst component according to Claim 1,

wherein the ester compound is used in an amount of 0.1 to
50 moles per 1 mol of the titanium atoms in the solid product and

the
in an amount of 0.0l to 1.0 mole per 1 mol of /magnesium

atoms in the solid product.

18. A solid catalyst component according to Claim 1,
wherein titanium tetrachloride is used in an amount of 1

to 1000 moles per 1 mol of the titanium atoms in the solid product.
19. " An olefin polymerization catalyst according to
Claim 1, wherein the organocaluminum compound is a compound
haviﬁg at least one Al-C bond within the molecule and is

represented by the general formula Rl2

r13p14210- AlRls 16

AlY or
Y T3-v

(wherein Rlz, R13, R14, R15 and R

16
are eacha hydrocarbon group having 1 to 8 carbon atoms, ¥
is halogen atom, hydrogeh atom or alkoxy group and y is

a number satisfying 2 s y = 3). |

20. - An olefin polymerization catalyst according to
Claim 19, whe:ein the organocaluminum compound is a
trialkylaluminum, a mixture of a trialkylaluminum and a

an
dialkylaluminum halide, oy alkylalumocxane.

21. An olefin polymerization catalyst according to



,\Ahereiiﬁ—t—mr‘dr’gia‘rﬁmon conpound havi ng/ Si -O borid is an organic silicon

conpoun I he general formula Si(ORerr])[err]Rerr], -
R[err](%&“ﬂmmmm““a‘ err] or (Rerr]SiOf[err] (wherein Rerr] is a
hydr ocar grauprhavinmg 1 to 20 carbon atons, Rerr] , Rerr], Rerr],
Rlerr]-and R err] are each a hydrocarbon ‘b?o‘up a having 1 to 20 carbon
atons or/hydrogen atom b is a nunber satisfying O [err] b [err] 4, cis
an integer &laim 4,160t the crgandaheanimim 26mpdde®)isbused in ah
solid catal yst conponent according to Claimb5, wherein b . of the
organi ¢ sil irpomndomfouncta dr0d meeescdry I o pefietial tfiniuhdatoms in the
Si(OR[err])[err]Rerr] is a nunber satisfying 1 < b [err] 4. 7. A
sol id cat al getlifomredaat.according to Claim 1, wherein the organomagnesi um
conmpound is a Gignard conpound represented by the general formula R

[err] MyX (wHérei n R9 ik Rraeefsodfabh@Trafutinthan retHy len®(capo bpmeat ons and
a X is a hal ogen atom, or/dialkyl magnesi um conpound or a di aryl magnesi um.
compound r efPERERSIR D FoRed YRaTdZng ®tht ke aand Rierkdadt (owerein Rl err]
and R are ia%h a diro- cgrbon group having 1 to 20 carbon atons).

-43- 8. alpha-gdsfdn: faning 3 Gpdnaa i 3P by dthe Wwsehefein t he

organi ¢ porQus r is polystyrene, styrene-divinyl benzene copol ymer or
pol yvi nyl cﬁﬁ&r I%%grr{%_ne Pﬁm’}éﬁlﬁﬂqlﬁrb&aﬁiﬁﬁs%cﬂﬁﬁﬂﬁinﬁc%r@llm@ﬂtb~ claim

8, wherein Hhe partiche%r%fcetsfge £’ apnrio%\Pcoirnogusa Oé%rgr%re:{]eavc:eogo]%enr
according to Claim 22, wherein the process is carried out
at a temperature not higher than the temperature at which
- the polmer melts. _
.24, | A process for producing an ethylene copolymer
according to Claim 2;2, wherein the process is carried out
at a. temperature of 20 to 100°C and under a pressure
ranging from ordinary pressure to 39.2 bar (40 kg/cm?).
25. A process for producing an ethylene copolymer
ac_:cor_ding to Claim 22, wherein the alpha-olefin having 3
or more carbon atoms _is propylene, butene-1, pentehé-l,

hexene-1, 3-methyl-pentene-l or 4-methylpentene-1l.



particle di‘aneter of 5 to 1,000 [err]mand a pore volume of 0.1 cnferr]/g

or above at a pore radius of 10 to 500 nm (100 to 5,000 angstroms). 10.
A-solid catal yst conponent according to Claim1, wherein thereste onpound
is .an HilsTWaHascB E oed| i ¢ acid est er an ol efinic carboxyli CT’ﬂSISHEfSTtHAS BEEN

|
an alic ic acid ester 3 3romat|c carboxyliq_aci dRgp EA:UED
o

aI yst corrponent a ding to dai er e
e ectron donatlve conpound is an-ester conpound, an e racenpound or a
ket one conmpound. 12. A solid catal yst conponents &ogyding to Claim

11, wherein the ester conpound is an aliphatic carb yNIlccac an
ol efl nic carboxylic acid ester, an alicyclic carbox ?a\ﬂi an
aromatic carboxylic acid ester. 13. A solid ca's_al{y
according to daim1, wherein the organic silicon coKpoun i in an
anmount of 1 to 50 in terns of the atomic ratio of th& stlinco to the
titaniumatons(Si/Ti). 14. ~ A solid catal yst c %e\m a&:& ing to
Claim 1, wherein=he organonagnesi um conpound is.ﬁ? [ tj of 0.1
to 10 in terms of sthe atomc ratio of the sumof éﬁavlu and the
silicon atoms to™he magnesium atonms (Si+Ti/ M) zd o A
solid catal yst cesponent according to Claiml, v%%efn redu tion is
conducted at a-tgnperature of -50 to 70[err]C J§u A solid catajyst
corrponent according to Caiml, 35
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wher ein th!Forganic porous polyner is used in an anount of 20 to 90% by
-weight in ternms of the proportion:in the solid product. 17. A solid
cat al yst conponent according to Claim1, wherein the ester conpound is used
in an anount of 0.1 to 50 noles per 1 nol of the titaniumatons in the
solid product _and the in an anpunt of 0.01 to 1.0 nole per 1 nol ,

of Anagnesi unfRS&FSEi the solid product. 18. A solid catal yst
conponent according to Caim1, wherein titaniumtetrachl(igue 1% used in
an amount of 1 to 1000 noles per 1 nol of the titaniumatons in the solid
product. 19. An O3IEZTINN ROGIYMERT ZATTIQM QGARALYET A BROAQRFI 0 Claim 1,
wherei n the organoal um num conpound is a conpound having at |east one A -C
bond within the nol ecul e a¥@®R PRODUCIIEH (ESHIRENT CQRUSMERS or mul a

Rlerr]Al Y[err] or Rerr]Rerr]AI-CGARerr]Rerr] (wherein
R[err],R[err],R[err]rR[eLéi and Rlerr] are eacha hydrocarbon group having 1
to 8 carbon atons, Y i&nhelefin pebymenjzatien cabmlystackopyigiagp and vy

i s a nunber satisfying 2 [err] [err] [err] 3). 20. An ol efin

pol yneri zati on catalys@Ahc%oﬁﬂlh% catTLYSH COMPRRERE Ronkaipiganaealtminum
conpound is a trialkylal pminum  a nixture of a trialkylalumnumand a an

di al kyl al umiRARHa FHRAnIHM, WRiCH| LRokgRESSeRted by thg gpmppsition

pol ymeri zat i on caialyst according to Claim1, wherein the organoal um num
conpoundi:sﬁhﬁﬁ? % an anount of 1 to 1000 nol es per 1 nol of the titanium
atons in the

Mgm:i(OR)nxp[ED]q

(wherein R is a ﬁydrccarbon gfoup having 1 to 20 carbon
atoms, X is a halogen, ED is a electron donative compound,
and m, n, p and q are each a number satisfying 1 s m § 51,
0<ns5 535ps 106 and 0.2 S g S 2) obtained by
_reduéing a titanium compound represented by the general

1

formula Ti(OR;) (wherein R~ is a hydrocarbon group

aX4-a
having 1 to 20 carbon atoms, X is a halogen atom and a is
a numbér satisfying 0 < a S 4) with an organomagnesium
compound in the presence of an organic silicon compound

at least one )
having /Si-0 bond and an organic porous polymer, treating
the resulting solid product with an ester compound and then
reacting it with titanium tetrachloride or a mixture 6f
titanium tetrachloride and an.electron donative_compound,
and
| (B) an organoaluminum compound,

and a process for producing an ethylene copolymer using

the same.



33
solid product. 22. A process for producing an ethyl ene b’f)'bsf{ym
conprising copol ymerizing ethylene and at |east one al pha-ol efin having 3
or nore carbon atoms by the use of the ethylene polynerization catalyst

according to Caim1. 23. A process for producing an ethyl ene
copol yner ,according.ta . Claim?22, wherein the proce

tenperaturREPDAQEM@pﬁ‘r SHEBD| t he tenpgeygure at whi ﬁbisﬁ}a&%{)%@%r-oynig /tgg a24.

A process |f g—producrng—ap Et hyl ene copol ynmer accorgfrng¥o C ai m 22,
whereintke pr e afrfed out at aterrperature 0Oto 100[err]Cand
under a pregs Lﬁ)g Aﬁ%‘@@é rpmordinary pressure to?3 %5’%

kg/cmerr]) rpcess for producing anset eyl
accordinglto Cla|m22 vvherainthe al pha-ol efin h

=

opollyner

VI%(Q car bon
atons i s prepytenre—butene-l, pentene-1, hexene- 1><3 hy aawtene-l or
4- met hyl pent.ene- 1. € — n e
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