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AND PRERARKSIIGN THEREOF Technical Field The present invention
relates to a supported nonnetal | ocene catalyst for olefin
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conpr i sedligxa m‘-HPt rogen, sulfur and phosphor, w thout containg a
cycl opent adi ene group or a derivative thereof (for exanple, an indene
group or a fluorene group). The nonnetal |l ocene catal yst is wherein

its central 0 sho onparatively strong electrophilicity and has
a cis alkyl %Egr?%iﬁ%ﬁ a nmetal halide type central structure,
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facilitat@&lyeh nies o lsﬁpvﬁfe@atllilomlé lecendelatent 290’ syhehpspscentral atom
involves nearly all of the transition metal elements. The nonmetallocene
catalyst is comparative to, or exceeds, the metallocene catalyst in some
aspects of the performance, and has been classified as the fourth generation
catalyst for olefin polymerization, following the Ziegler catalyst, the
Ziegler-Natta catalyst and the metallocene catalyst. Polyolefin products
produced with such catalysts exhibit favorable properties and boast low
production cost. The coordination atom of the nonmetallocene catalyst
comprises oxygen, nitrogen, sulfur and phosphor, without containg a
cyclopentadiene group or a derivative thereof (for example, an indene group
or a fluorene group). The nonmetallocene catalyst is wherein its central atom
shows comparatively strong electrophilicity and has a cis alkyl metal type or
a metal halide type central structure, which facilitates olefin insertion and
o-bond transfer. Therefore, the central atom is easily subject to alkylation,
and therefore facilitates formation of a cationic active center. The thus
formed complex has a restricted geometrical configuration, and is
stereoselective, electronegative and chiral adjustable. Further, the formed
metal-carbon bond is easy to be polarized, which further facilitates
homopolymerization and copolymerization of an olefin. For these reasons, it
is possible to obtain an olefin polymer having a comparatively high



formed conplex has a restricted geonetrical configuration, and is
stereo sel ective, electronegative and chiral adjustable. Further, the
formed netal-carbon bond is easy to be poI ari zed, which further
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polymerization, improvement of the polymer morphology, and increase of the

apparent density of the polymer, thus extending its use to other
polymerization processes, for example, the gas phase polymerization or the
slurry polymerization.

Aiming at the catalysts of the Chinese patent Nos. ZL01126323.7,
Z102151294.9 and ZI1.02110844.7, and WO003/010207, Chinese patent
application Laid-Open Nos. CN1539855A, CN1539856A, CN1789291A,
CN1789292A and CN1789290A, and WO02006/063501 and Chinese patent
application No. 200510119401.x provide several ways to support same on a
carrier so as to obtain a supported nonmetallocene catalyst. However, each of
these applications relates to the technology of supporting a transition
metal-containing nonmetallocene organic compound (or referred as a
nonmetallocene catalyst, or a nonmetallocene complex) on a treated carrier.
However, the bonding between the nonmetallocene catalyst and the carrier is
rather limited, or the load of the nonmetallocene catalyst on the carrier is
rather low.

Most of the prior art olefin polymerization catalysts are metallocene



Aimng at the catalysts of the Chinese patent Nos. ZL01126323.7,
ZL02151294.9 and ZL02110844.7, and WO031010207, Chi nese pat ent
application Laid-Open Nos. CN1539855A, CN1539856A, CN1789291A,
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According to Xiao’s article “Study on a novel Ni(acac),/TiCl4/L ligand
composite catalyst in ethylene polymerization to produce branched
polyethylene” (Zhongshan Daxue Xuebao: Natural Science Edition, 2003,
42(3):28), anhydrous MgCl2, Ni(acac), and L are dissolved in a mixed
solvent of tetrahydrofuran and ethanol, then silica gel is added thereto under
stirring. Further, a determined amount of TiCl4 is added thereto to react for a
predetermined duration. Then, a predetermined amount of Et,AlICI is added
thereto to react for another predetermined duration. Finally, the resultant is
dried by suction to obtain a composite catalyst comprising MgCl2-silica as
the carrier and an a-diimine ligand L-modified Ni(acac)2/TiCl4 supported
thereon. By using said catalyst in ethylene homopolymerization, branched
polyethylene can be obtained. Specifically, in case of the ligand L2, branched
polyethylene having a branch degree of 4 to 12 branched chains/1000C can
be obtained.

By using a supported nonmetallocene catalyst comprising silica gel as
the carrier or as a component of the carrier, a polymer product having
desirable particle morphology and controlled polymer particle size



to integrate synthesis and supporting of the nmetall ocene catalyst in
one step. However, according to this process, the transition netal
and the ligand is used at am)lar ratio of 1:1, and a proton
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Chinese patent No. ZL200610026765.8 discloses a single site
Zeigler-Natta catalyst for olefin polymerization. In this catalyst, a
coordination group-containing salicylaldehyde or substituted salicylaldehyde
derivative is used as the electron donor. The catalyst is produced by
introducing a pre-treated carrier (for example, silica), a metallic compound
(for example, TiCl4) and the electron donor into a magnesium compound (for
example, MgCI2)/ tetrahydrofuran solution and then post-treating the
resultant.

Chinese patent No. ZL200610026766.2 is similar to this patent, and
relates to an organic compound containing a hetero atom and use thereof for
producing a Zeigler-Natta catalyst.

As can be seen from aforesaid, the prior art supported nonmetallocene
catalyst suffers from low olefin polymerization activity, and there is no an
easy way to adjust same. If one tries to increase the activity, he has to
significantly increase the amount of the co-catalyst to be used. Further, the



According to Sun's article "Study of an in-situ process for preparing
CpTi (dbm) C12/ I\/gC12 type catalyst and its use for catalyzing ethyl ene
pol yneri zati on" (Gaof enzi Xuebao, 2004, (1):138), magnesium chloride
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Specifically, this invention relates to a process for producing a
magnesium compound-supported nonmetallocene catalyst, which comprises:

a contacting step of contacting a magnesium compound with one of the
two: a chemical treating agent and a nonmetallocene ligand, to obtain a
contact resultant, wherein the chemical treating agent is selected from the
group consisting of a Group IVB metal compound; and

a treating step of treating the contact resultant with the other of the two:
the chemical treating agent and the nonmetallocene ligand, so as to obtain the
magnesium compound-supported nonmetallocene catalyst.

According to a preferred embodiment of this invention, the
nonmetallocene ligand is selected from the group consisting of a compound
having the following structure.



therefore the polyner obtained therewith contains brittle ash remains
resulted fromthe silica gel. For this reason, the polyner finds
only limted application in practice. Still further, the polyner
product (for exanple, polyethylene) produced by using the prior art
cat al yst sufﬂEas fromlow polyner bulk density. Therefore, there

still exis ed for a supported nonnetal |l ocene catalyst, which
can be pro ed n a S|nple way and in an industrial scale, free of
t he probl ens SOCI mnth the prior art catalyst. Summary of the
| nvention The fo object of the present invention is to provide

a magnesi um Q__ ound supported nonnet al | ocene catal yst on the basis
of the pri H'I ar whi ch is produced by directly contacting a

catal ytically aCH ve nmetallic conpound with a nonnetall ocene

| i gand- cont ai ni ng magnesi um conpound, or by directly contacting a
nonnet al I‘gﬁg FI‘HJ igand wwth a catalytically active netal

conpound- contali ni ng magnesi um conpound, through an in-situ
supporting pr(g%eg% iPuring its preparation, no proton acceptor and
el ectron r are needed, without the need of severe reaction
requirenments qpdy grgqaction conditions. For these reasons, the
magnesi um conpound- supported nonnetal |l ocene cat al yst accordi ng to
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structure.l ,-N(O)R*R%, | , and -P(O)R**(OR™), wherein N, O, S, Se, and P cach

represent a coordlnation atom;

E is selected from the group consisting of a nitrogen-containing group, an
oxygen-containing group, a sulfur-containing group, a selenium-containing
group and a phosphor-containing group, wherein N, O, S, Se and P each
represent a coordination atom;

G is selected from the group consisting of a C;-Czy hydrocarbyl, a
substituted C-Csp hydrocarbyl and an inert functional group;

— represents a single bond or a double bond;
—represents a covalent bond or an ionic bond;

R' to R?, R* to R¥, and R¥ are each independently selected from the
group consisting of hydrogen, a C;-C3; hydrocarbyl, a halogen atom, a
substituted C;-C3y hydrocarbyl and an inert functional group, wherein these
groups could be identical to or different with each other, and any adjacent
groups could form a bond or a ring altogether.



5/Gd EN(R3)a B AZ RL R wherein: gisOorl; disOorl; Ais
selected fromthe group consisting of an oxygen atom a sulfur atom
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fromthe group consisting of an oxygen atom a sulfur atom a
sel enium atom a nit en- cont ai ni ng Cl- hydr ocarbyl, a
phosphor - cont ai ni ng C30 hydrocar byl | fone group, a sulfoxide
4 -P R32(OR33), wherein N, O,
i patign atom E is selected from
the group consi$titig of a nitrog-conﬁai n group, an
oxygen-cont ai niyag group, a sul fur-gantai ni Rg_.gr oup, a _
sel eni um cont & ning groumrand a phosphor-cont ai ni ng group, wherein
N, 0, S, Se and P each represent a coordination atom Gis selected
from the groukhisoirsiesttiony fofthar Qrel@9 hyda anaghgdiuna cosmpstnd-gupported
Cl- G30 hythmasetabivenad dagilystn@iuk progatéd®nal group; --4 represents a
singl e bond or a double bond; -represents a coval ent bond or an
lonic bond; R to R3, R22 to R33, and R39 are each independently
selected fromthe group consisting of hydrogen, a Cl-C30
hydr ocar byl , Efféct afgiwe Imventioa substituted Cl- C30 hydrocarbyl and an
I nert functional group, wherein these groups could be identical to
or different Wia hpeeasssotiioer praduciogy Huoj aocemgnesium compound-supported
nonmetallocene catalyst according to this invention is simple and feasible,
and it is easy to adjust the load of the nonmetallocene ligand on the
magnesium compound, and therefore it is possible to significantly increase
the load, leading to a significantly increased polymerization activity of the

thus obtained catalyst.

Further, by using different amounts of the chemical treating agent and/or
different amounts of the pre-treating agent (detailed hereinafter), it is
possible to freely adjust the polymerization activity of the obtained supported
nonmetallocene catalyst as needed, from low to high, thereby adapting same
for different olefin polymerization requirements. For this reason, the process
according to this invention is characterized by high process flexibility and
high process controllability.

When a catalyst system is constituted by using the supported
nonmetallocene catalyst according to this invention in combination with a
co-catalyst (for example, methyl aluminoxane or triethyl aluminum), only a
comparatively small amount of the ce-catalyst is needed to achieve a
comparatively high polymerization activity. Further, the supported
nonmetallocene catalyst according to this invention boasts significant
copolymerization effect.

When a catalyst system is constituted by using the supported
nonmetallocene catalyst according to this invention in combination with a
co-catalyst for olefin homopolymerization/copolymerization, the polymer
product thus obtained boasts high polymer bulk density and freely adjustable
molecular weight distribution.



groups could forma bond or a ring altogether. 6 According to this

I nvention, the nonnetallocene ligand is preferably selected fromthe
group consisting of the follow ng conpounds. - N ~Np -2 PPhi OH CH
\ or This i entl further r s t0.a magnesi um

conpound- sup sw%@mggéﬁ% BY®HIQ&t thus produced. Effect of

the Inventio T ess fo r.oduci.n nesi u
compound- supgdr. ﬂbed‘ﬁrﬁﬁrpﬁ@?% {hagéﬁgele%?%??%tegigomrﬁge% foppgoducing
i nvent i orMRBNeSIHPI eompeundayinpasted apramitallaseagpptalysaaylish eavaprisesd
of the nonnetall ocene Ilgand on the magnesi um conpound, and
therefore it 4 SOBGSENG) WP PL ﬁgﬁacﬁlaam wgnﬁ@%gemﬂm@d vad oneaditheg
to a sigriwad:canthgmicadr westog pagenteand &t inomnatallocene digame ta lobsain a

obt ai ned dxﬁita&tyﬁésulﬁwﬂ hefcrchy ths ichgndialf ﬁfe@ﬂhgaﬁ@mtﬁ odlethd from the
chemi cal ?tdd}glbafg%:g)fgr@l{cgfp 9B hefg M the pre-treating
el

agent (detailed her after It 1s possible td eely adj ust the

pol ymeri zat | Qﬁtréﬁﬁhg'sttéfp @1}” tiéa@l élﬁﬁa@ﬂlfb@.ﬁlthﬁfjW1ﬂPfH@BﬁiérQﬁ9cﬁ€ two:

cat al yst t‘ﬁ%éﬁ% %@nrtg tﬁ ’notn ét @‘Y@Héhﬂg S§9E to O%E%m the
ol efl.

oA
di fferent F Hg uire 'S’ Teason

process IH@EB?‘?:}PHS %mﬂ"ﬁ@ %W@ﬁfngﬂom@"f@ﬁ BFé:taFQIé’a ‘by h| gh process
flexibili ty ﬂg?ﬁﬁr Qcess cont ]3 uﬁ% n%%/ép%/\he%ﬁa ca S{sufifgcs)}tgw
is constltute e 0

accor di ndQmyne lngiﬁ@ecrﬂt@]aﬁt RO J%g 8t §hh I eHion, g:vchawsy eﬁ
exanpl e, thetgrpupatemsisiing e armeagnasivipl halidgranwatkoxpmhygresium halide, an
conpar at i alkbyy festumpah dkyl heagp@sioad,ahry alkylsmageeddmt haldadd)i @valig|

conpar at i MRbyy fiPnepidhy BERIBAIRhabLVi ty. Further, the supported
nonnet al | ocene catal yst according to this invention boasts

significant Specifically, the magnesium halide for example, could be selected from the
group consisting of magnesium chloride (MgCl,), magnesium bromide (MgBr»),
magnesium iodide (Mgl,) and magnesium fluoride (MgF,), etc., preferably
magnesium chloride.

The alkoxy magnesium halide for example, could be selected from the
group consisting of methoxy magnesium chloride (Mg(OCH;)Cl), ethoxy
magnesium  chloride (Mg(OC,H;5)Cl), propoxy magnesium chloride
(Mg(OC3H7)Cl), n-butoxy magnesium chloride (Mg(OC4H)Cl), isobutoxy
magnesium  chloride (Mg(i-OC4Hg)Cl), methoxy magnesium bromide
(Mg(OCH;3)Br), ethoxy magnesium bromide (Mg(OC,H;s)Br), propoxy
magnesium  bromide (Mg(OC;H7)Br), n-butoxy magnesium bromide
(Mg(OCsH,)Br), isobutoxy magnesium bromide (Mg(i-OC4Hg)Br), methoxy
magnesium iodide (Mg(OCH;)I), ethoxy magnesium iodide (Mg(OC,H;)I),
propoxy magnesium iodide (Mg(OCsH7)I), n-butoxy magnesium iodide
(Mg(OC4H,)I) and isobutoxy magnesium iodide (Mg(i-OC4Hy)I), etc., preferably
methoxy magnesium chloride, ethoxy magnesium chloride and isobutoxy
magnesium chloride.

The alkoxy magnesium for example, could be selected from the group
consisting of methoxy magnesiom (Mg(OCH;),), ethoxy magnesium
(Mg(OC,Hs),), propoxy magnesium (Mg(OC;H;),), butoxy magnesium
(Mg(OC4Hy),), isobutoxy magnesium (Mg(i-OC4Hs);) and 2-ethyl hexyloxy
magnesium (Mg(OCH,CH(C,Hs)C;H),), etc., preferably ethoxy magnesium and
isobutoxy magnesium.



copol yneri zation effect. Wien a catal yst systemis constituted by
usi ng the supported nonnetallocene catalyst according to this
I nvention in conbination with a co- catalyst for olefin

h | t | i d
obt ot ned boaskie il %ﬁl‘)p" SR oo Biple, Gonld be FISHET &b Rbe group
mol ecul arconsisiie of snethyilt magnestume(Ma(e 3héss§FhYétlﬂ1@gll©‘?fluﬂhéMg(Csz)z)

| nvent i orpropyl meadriesaim (MgeC:H-M)s mMghmagmesnhmt(Mg@m)grmnhmbht}d

produci ngma nmmeqmga QIHYNdetiPRREFREbIHO IRy 18l haseaeumatAdy Si-butyl
whi ch conp %IE m. & contacting step of con act| ng a fmagnesi um
one

conmpound w "of the two: a chenical treating agent and a
chom cal °Ce”ﬁ§%8 %aélﬁgﬁ%?‘fggﬂédff’?%ﬁgh ngfi Effé?ﬁws o Efgtﬁe% up
a |v SR RL Y E%‘?'Fi&lf{‘
resul t antC B et gﬁé% ﬂﬁ%pxwag&qwreﬁ%ﬁ%%&e t(

t he nonmenaghestemechlogde dMﬁ&;Hs)Gl?a IS@NJ:thagaesmagddsrldm(Mg(l C4H9)CI),
conpound-maethydr t dgnesiont abroedde MACHHBrTh eethy?tb NeBAgHBsQANT ObiEnids

used as t(ng @zg-lsbe) (]51‘0 ?F‘ n%g?ié@ﬁltrﬁ%roﬁﬁﬂ r Cfﬂ-@ﬁ ?tmagnesmm
accor di ng, ﬁ} tSr'P ﬂ1§ rdQ -methy!
consi stin manqne 1 i

al koxy ndgﬁ%%?sb‘ﬁ?l a%ﬁ/qg s, PEapyl
al kyl ~ allRBHCsHEYn i rfé' uﬁ@r@@gnegp@mwd@w (Mg(@lﬂég)l) and

magnesi urtﬁhlaltwhenagnesmnmdede d{Mg(d-(hHgiiéJ et eprdfenably heethyt anpgnesium

consi st i nghlefidereghghindghedther ¢lileriddamd Pobutfplaneshsinir Hibdge.( MyBr 2) ,
magnesi um i odi de (l\/gl 2) and nmagnesium fl uoride (MyF2), etc.

pref erably rfﬂgzn mmkdxmnagﬁesﬂﬂmefoalek lm&ﬁba@el&te&cﬁﬁofrpﬁhe group
exanpl e, &pulsting eof% GERHP (B9 @ng{@;? ), TBlefRY ethoxy
magnesi u é%‘iﬁrﬂe(PMé@ﬁ g % g‘E PGS,
(M( ocz i tﬂg i Bhy s
magneS| u J) ‘é USRIy iTR@gnesium
(My(i - )nﬁ ésﬁlﬁﬁ%bnﬂt@@ne%lwg( C@‘BI@C)HQ@EM)( cthyl
magnesi urnthm:q,m dmdgvlysm%xmg(ﬂ(bj}ﬁp(@ﬂk)), cthyl propoxy magnesium
(Mg(OCsH7)(C:Hs)), ethyl n-butoxy magnesium (Mg(OC4Hg)(C,Hs)), ethyl
isobutoxy magnesium (Mg(i-OC4Hy)(C,Hs)), propyl methoxy magnesium
(Mg(OCH3)(CsHy)), propyl ethoxy magnesium (Mg(OC,H;s)(CsIy)), propyl
propoxy magnesium (Mg(OCsH7)(CsHy)), propyl n-butoxy magnesium
(Mg(OCyHo)(C3IHy)), propyl isobutoxy magnesium (Mg(i-OC4H)(C3H7)), n-butyl
methoxy magnesium (Mg(OCH3)}CsHy)), n-butyl ethoxy magnesium
(Mg(OC,H;5)(C4Hy)), n-butyl propoxy magnesium (Mg(OCs;H;)(C4Ho)), n-butyl
n-butoxy magnesium (Mg(OC4Hy)(CyHy)), n-butyl isobutoxy magnesium
(Mg(i-OC4Hg)(C4Hy)), isobutyl methoxy magnesium (Mg(OCH;)(i-CsHy)),
isobutyl ethoxy magnesium (Mg(OC,Hs;) (i-C4Hy)), isobutyl propoxy magnesium
(Mg(OC;Hy) (i-C4Hy)), isobutyl n-butoxy magnesium (Mg(OC4Ho) (i-CsHy)) and
isobutyl isobutoxy magnesium (Mg(i-OC4Hy) (i-C4Hy)), etc., preferably butyl
cthoxy magnesium.

The magnesium compounds could be used with one kind or as a mixture
of two or more kinds, without any limitation thereto. For example, if more
than one magnesium compounds are used as a mixture, ratio by molar of one
magnesium compound to another magnesium compound in the mixture could
be, for example, 0.25 to 4, preferably 0.5 to 3, most preferably 1 to 2.



magnesi um brom de (My(OC3H7) Br), n-butoxy nagnesi um brom de
(My(OCAHO) Br), isobutoxy magnesi um brom de (My(i-COCAHI)Br), methoxy
magnesi um i odi de (I\/g(OCI—B) 1), et hoxy magnesi um i odi de (I\/g(OCZHS) 1),

pr opoxy rragne | miodid

( My( OCA zgkéc:dpd oﬂé\%ﬂ%ﬁg& b@@ﬁ%&hﬁ Lfﬁ co&ggund to
pref er abl lh°'§ h&R Ahl Sldebe & 1y ﬁﬁég%ﬁ’ﬁlﬁm SOMROUKY
i sobut oxywhighgaesl hf:cpmduc@lé byTHer axempleninfrediaingfppresipitpting agent
coul d be ined est edlutioem ¢hesagd oumgne@mmsw ovhdmihhaxynixednesivent of

( My( %ﬂ)?t@irah QHRSPOYa kT BHIC §h %TboﬁMJ ?ﬂate Bﬁﬁfé‘)xﬁ(f@?%@éiﬁé‘fﬁ‘non the
g wg . % gi‘%te% '&1 I|1 lgﬁ grb&%@ WS ¥x ARBIE Fi B ion),
( My( ocH24 dpggé?%{ﬂwc%‘ﬁlﬁ&wdn&gnem um and

ol 6ot i ?”é‘ %ﬂa?gﬁtﬂeeaﬁgpéwwg @ﬁb@ﬂ&?r 081 E oAy then
ethyl maghesileol theretoo (I8, Tesiignbas hatte @pr?ratﬁrqotﬁqgmg

magnesi urﬁr(mZQZMI—B:) a)tearptrammﬁ@l beln’argﬂmsbmhr(g\/pgmtcmﬁ—mezmlxed solvent
pr ef er ablof Ritaphly diefiires i anah ﬁﬁdal@ohul )ﬂhdef@ﬁﬂeﬁg dor aTderadilolydufficient for

gggg?:wrfhgalrﬁ és?di e@'ﬂ?ﬂ; I g t&i@ 35%”1 E@eagrwpobtam a
Chlor derlﬁ g g) ; %,q%ﬁ{néﬂ eﬂ kﬁ;‘;%g 8@8%‘{1%
n- but yI 198t oS RSy ithe
(My(i - CAHRY ﬁed m@l@wumﬁ@m (CHS) Br), ethyl
magnesi um brom de lN propyl rragne5| um brom de .
(My(C3H7) Br)  The aufa,tlorhﬁghésﬁse ingr g Magniyno Fop@opnd wopigparation of
magnesi urthbrmodrfeec{ Mp(gnesuii )ddmpoued hy hot sperificaliy limdiede usually 0.5 to
(Ng((?'l?’%'M Ul Iffﬁgsﬂel&j[imh' ﬂi’dtd‘i‘n(b/ﬂ(ec%h@) H)ssonjtitlihﬂ)ls fé@ﬁﬂﬁéﬁddlmat a
i odi de
i sobut y1 ﬂlﬁllv)eiy rl l%‘ t¥ &1 a?ﬁl{f gﬁﬁ cﬁraﬁﬁﬂ ld be
megnest urfCIaHeR: 08 metCﬁ i %? 0@ sof PRy b%ﬂ P
chl ori de.temREraluEg, aalQ@é&Ear#Hgﬁ It AUIBLRRpE d rﬁﬁu’é{@ @ang
from t he prepayaticgon§itke mmtgilcﬁednmajgyuesm won;pomghemyusﬁlrrmg means could
( My( OCH3)HeCded . tonkichitatetdissolution of the magnesium compound in the mixed
. solvent and uniform dispersion of the precipitating agent throughout the
magnesium compound solution, and eventually facilitate precipitation of the
solid. The stirring means could be in any form, for example, as a stirring
paddle, whose rotational speed could be 10 to 1000 r/min.

In the process for preparing the modified magnesium compound, the
alcohol to be used could be one or more selected from the group consisting of
an aliphatic alcohol, an aromatic alcohol and an alicyclic alcohol, wherein
the alcohol could be optionally substituted by a substituent selected from the
group consisting of an alkyl group, a halogen atom and an alkoxy group. The
aliphatic alcohol is preferred.

For example, the aliphatic alcohol could be selected from the group
consisting of methanol, ethanol, propanol, 2-propanol, butanol, pentanol,
2-methyl pentanol, 2-ethyl pentanol, 2-hexyl butanol, hexanol, 2-ethyl
hexanol and the like, preferably ethanol, butanol and 2-ethyl hexanol. The
aromatic alcohol could be selected from the group consisting of benzyl
alcohol, benzene ethanol and methy! benzyl alcohol and the like, preferably
phenyl ethanol. The alicyclic alcohol could be selected from the group
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magnesi um (My( OC2H5) (CH3) ), net hyl propoxy magnesi um
(My(OC3H7) (CH3)), methyl n-butoxy magnesium (My( OCAH9) (CH3)), nethyl
| sobut oxy rragne5| um (I\/g(l OC4AHO) (CH3)), ethyl nethoxy rragne5| um

OCH3 et hox magnes t

propoxy TR RS R i

(I\/g(OC4H9)r(5 sycy xan o taeh alegho é‘znﬁample

propyl nenhtwy erdogsintanol, Whmel&b;l(ocﬁeﬁoaml,ppmml %tdiomemag@bsn yl

( My ( OC2Hy(cT8 Higanddy ca@hyl @mxelxaim %g aye (OTHANOEC3 Methyl cyclo
te

ﬁ;ggg'sl L‘ 6}!{51%‘1)/ %WH%@ ‘\g oo?élﬁﬂyénd ﬁﬁpﬂkexﬁmferably
(My OCH3 r example,
n- bfjtyl s gjhesp rﬁr F%?i%n @a?é the like,
magnesi urpr@m;@ m):hbmmm)ethamcuiuﬂ;he laﬂcﬁbm @btlysttmg@tb@ﬂcmhol could be for

(My(i - OCAnisleH%thy léreoiplyyodl reehyloxyheroethyletre @Wémﬁbﬁtyl%ﬂ&)r) and

i sobutyl rbiexyy N 4D (1Re21ike &k Eﬁg cth @Hé‘ cB'I O@cﬁ?l/ ether.
PR el MY R

(My(OcA |um - OC4H9)
C4H9

conpouné) ot g S St J*‘%ﬁa;k'ﬁ?a%ﬁ?%ﬁ%% @?ﬁuﬁ&“ﬂm

Ki nds, g any limtation thereto. For exanple, if nmore than one

magnesi u 0 anot her u diin tThé nxture cou
be. for dhnBRgNeRumS cogipong t ciraysirolurags ould he ol 1o

2. 9 AccordPRg pl’@f@ﬁbljpréféorb@-3@nbwhﬂlﬁeﬁ@t10thé majaesell ﬁh@om@ﬁwum
be used vidnmipdimd (basegndn Mgy oollthe bécoholdivld &d Ity BeSH20mprefapablyd] to
whi ch coul.¢ be produced by, for exanple, introducing a precipitating
agent into a solution of said nmagnesium conpound in a m xed sol vent
of tetrahydrafprcparaish af sald annlified mageeginimat aad, fd pl"e01p1tat1ng

g;gg;gist ( :fi?et)c(); Be u 'c%u'lcgtl'?(? &abﬁé ¥4t Fep geﬂl naguha vz g%Prthe
rragne3| u Wlmg OO{iﬁéﬁ%é%‘ﬁ%t%rﬁ Hg& OC(}LI

tetrahydr ﬁ‘? &ﬁtedt Fr@m tg SIOPBSHASIftEE ats, 0 %t%ﬁvc
heated t cﬂlham@_,rq)hah)@@netecbmlglang and a halogenated cyclic alkane

magnesi um CO 1% Araticn "ﬂﬁ‘etﬂea}ﬁa ngglﬁfnu o%ﬁl'doscmltl | 25418TPRfolar
r P4

As the alkane, exemplified is pentane, hexane, heptane, octane, nonane
and decane, and the like, preferably hexane, heptane and decane, most
preferably hexane.

As the cyclic alkane, exemplified is cyclohexane, cyclo pentane, cyclo
heptane, cyclo decane, cyclo nonane, and the like, preferably cyclo hexane.

As the halogenated alkane, exemplified is dichloro methane, dichloro
hexane, dichloro heptane, trichloro methane, trichloro ethane, trichloro
butane, dibromo methane, dibromo ethane, dibromo heptane, tribromo
methane, tribromo ethane, tribromo butane, and the like.

As the halogenated cyclic alkane, exemplified is chlorinated cyclo
hexane, chlorinated cyclo pentane, chlorinated cyclo heptane, chlorinated
cyclo decane, chlorinated cyclo nonane, chlorinated cyclo octane, brominated
cyclo hexane, brominated cyclo pentane, brominated cyclo heptane,
brominated cyclo decane, brominated cyclo nonane, brominated cyclo octane,
and the like.
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from200 to a tenperature 50 bel ow the boiling point of the m xed
solvent of tetrahydrofuran and the al cohol under stirring for a
duration suffi cient for the rragne5| um conpound to conpletely

di ssol ve, s to obta n a m conpound sol.uti,on. Then,

bt o0 i ¢ at | gl B DReCIPLatBache el St HELASRT SHI ohB AR af 8 Barr€ of
After filt¥QPT 8iTedEBHENg and drying, the nodified magnesium
conpound is obt ai ned. The, dyration for di ssol ving the nesi um
conmpound i n Ressrigt e ALBItatipR sy ihs éﬂloh% stbﬁrﬁf@s}ﬁﬁaﬁtg agemto be
speci fi causeyl lhiorvi ¢veent, ratée Byl yolunse of the preowpigting agentkivotatrattysirofuran
case the idisnallytl tn0iS 6¢ prefeedlslst lato &-4.conparatively | ow
tenperature, a conparatively long duration should be required, and
in case the dilseel ist norlimstationdas tedhattempooatae att i which thegprempltatmg

t enper at Lﬁg%ntal§0rﬁtﬁ{f@¢réﬂ/e Yeﬁ:h@élty B4 ahk ORoSAO Uetharahig@ui Faether, the

Duri ng f’z{tioqf' Ea TP Yokl GOFRAURE cofPbusld £J1hAGn
nmeans cofﬁ (E%je%%)? {,éf% Hr?ltite cﬁ@%@%ﬁtlon ggp H magnesi um

conpound %S}WE‘?{E FERPTAHEEm di spersi on of the

precipitatin ent thro 4]
eventual |y ]'?l%?efra#éerﬁrg gﬁﬁ’%@?ghnp . Q{Ek‘y@ﬁ ?ﬁ}ggﬁg@ drﬁq’va %1 %
coul d be Mt gRyZ O | Wodifled, TAZACTIHE CORRAWNG (s dosultan
rotati onatresgumle);owﬂwdb@omdtbﬂ dsgerminednby | » pereoprskéHed moghe art as
pr epar i nghdddednodi fi ed nagnesi um conpound, the alcohol to be used

could be one or nore selected fromthe group consisting of an
al i phati c al Bl magnesivomacompaiunchaccandingn tal itbisclingeniienhthe term

wherei n  4hgodsiemoboapduhdreheriihafél kofessihstthetinggnbyiuan Sospotndask
sel ect ed {( grrhh@etheg ﬁ%anﬁ{ eﬁlrﬂ}‘ Cﬁﬂg?hh&j D4 é.ts@@l REBI AR

and an al | L plati,c. a

exanpl e, mﬁ%?wgh@@ contgfing Stehy HolpEcte dn gt eﬁfgrﬁ gf? prior 10
consi sti ﬁ@eoﬁoﬁﬁéﬁﬁago$tePetth‘ériBF1gn%‘-‘rIHB’arﬁ’8FnP SPHHOIDE BLE-AFS & by an
pent anol , preziroatiing lagoehsatested Frantie groupacwisistngofyan plimigixane, an

hexanol , aﬂkgtd]uinmtm(arm@l aancbrh binatidee, theresfer(abtoinaftbanedferfudt aasol the
and 2- et 5@1@%% g aromati c al cohol could be selected fromthe
group co SI stl ng et? nzyl al cohol, benzene ethanol and nethyl

benzyl al cohqgl, andl doagett K. thi %@él@t%ﬂ{ tihesth ahhanediuml dmpound as
alicycli ¢ aheoiqt L 00 rfiE i u‘?ﬁtcﬁ)qnf)fn?ﬁa & BAOWR Hédn subjected to any

treatment mentioned in this invention.

As the aluminoxane, exemplified is a linear aluminoxane
R;—Al-(Al(R)-0),-O-AlR, having the following formula (I), and a cyclic

-aluminoxane (AI(R)-0-),+, having the following formula (II).

ST, ﬁ*
/Al O—Al O—Al\ O—Al
R n RO, nt2 - (1D),

wherein R is each independently identical or different, preferably identical,
and could be each independently selected from the group consisting of a
C;-Cg alkyl, preferably methyl, ethyl, and isobutyl, most preferably methyl, n
is an integer of 1 to 50, preferably 10 to 30.

Specifically, the aluminoxane could be preferably selected from the
group consisting of methyl aluminoxane, ethyl aluminoxane, isobutyl

12



consi sting of cyclo hexanol, cyclo pentanol and cyclo octanol and the
|i ke, preferably cyclo hexanol. The al kyl -substituted al cohol could
be for exanple, nethyl cyclo pent anol , ethyl cyclo pent anol , propyl

cycl o pent,anal , neth C hexanol yl exanal, pro

cycl o hex3{HBHNO¥aa%, ﬁdwga%wne @Wfﬂr @;y t Hmmaﬁan%mw)
cycl o oct%ﬂ‘;blsobﬁwlt&lémlnnéaﬂﬁbﬂeﬂé@bl y methyl hexanol The hal ogen
atom substituted al cohol could be for exanple, trichloro nethanol,
trichloro et hbiprluRmaanensetd hreusebwiknane king jores a pristagieadi Hvo or
trichl oranoet kamts.. The al koxy-substituted al cohol could be for
exanpl e, ethyl ene gl ethyl ether, ethylene glycol n-butyl ether
and 1 -butoxbhe albyé{bummmumamj at hemipokad bawher ahgsnerahybemelaglHitplas
et hyl et hfsllowsAnong t hese al cohol s, ethanol and butanol are nore
preferred. The al cohols coul d be used with one kind or as a m xture
of two orAHBR)e ki nds. (IH)preparation of the magnesi um conpound
solution, ratio by nolar of the magnesi um conpound (based on Mj) to
t et rahydr\(ﬁh@rﬁ‘an Boabulddel ench mdepondentlf adabtipall or odiffer8f, phafembly

ratio by 1ﬂBhaCaIQfantihmu’Ideeeeathindép€ndamiy cbreest onMibe teodpeonsistin
al cohol  coplhdhec] atlﬁﬁp @r@f@raﬁlgefl‘ﬁé’tﬁ yetiinl Oandl 1§0b1h§!1prn%’§r éﬂgfhbqg

sai d nodi magnesi onpoun t he” precrpitating e use
coul d be any-one that represents a bad solvent for the rmagnesium

conpound and g, %qﬂg 29! “hRt 4 1{%5 rffegoﬁl(zil %”tseléf@%&hfr% ' fhe %?oup

sel ected fraom.the grf b con one ane

cyclic 4 0 %WH a c 2l
As the al 3@%19 %ﬁlﬁ@m@ m hé;i\é% pt éﬁesob@éylanélummum
nonane ddd(idedEne), aﬂrﬂ-nt-lhletylll kzelurrpnefrer mlgcmgpe irifepnayle abuwminum
decane, n@d{i-CRaHHr altiynhanghe. aldmibhi@ cyal C%}E ﬁnetnl%ﬁy[pl biurﬁi?hurﬁ

cycl ohex R %X £ Iﬁm e ﬁ}/s%) thyF mipum
i T e Q%ff‘ S RS

hept ane, r?fthPH'ﬁ enge 1SHNeR & Simstayl Pnenum,&rleﬂwla&lémmum
di brono  rtisengyl dabmimimt kade trmr@pyirrmluepnane mostbpoeferablpt hdedhy]
tribrono dthdnemn ind triisobubtltadnginamd the |ike.

The alkylaluminum could be used with one kind or as a mixture of two
or more kinds.

According to this invention, as the pre-treating agent, used could be
only the alkylaluminum or only the aluminoxane, or a mixture of the
alkylaluminum and the aluminoxane. There is no limitation as to the ratio of
the alkylaluminum and/or the aluminoxane in the combination, which could
be determined by a person skilled in the art as needed.

In the pre-treating step according to this invention, ratio by molar of the
magnesium compound (based on Mg) to the pre-treating agent (based on Al)
could be 1:0.5-8, preferably 1:0.5-4, more preferably 1:1-4, and most
preferably 1:1-2.

To conduct said pre-treating step, any process could be used, for
example, as follows.

Firstly, a solution of said pre-treating agent in a solvent is prepared, then
a predetermined amount of the solution (containing a predetermined amount
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As the hal ogenated cyclic al kane, exenplified is chlorinated cyclo
hexane, chlorinated cyclo pentane, chlorinated cycl o heptane,
chlorinated cyclo decane, chlorinated cyclo nonane, chlorinated

| o oct brom nated c hex bro nat ed cycl o pent an
bt oni nat € 39& B4, %Pbm iSapdded ya dheBsEnes i meREmanG @t o
nonane, HeBWoalEe wyEieg JEeEnshe ropm ttﬁ@prera@lre it Tne helew phe driligg
agent couanbefubedolwdrtt ianheckialdtion. The aeattioncenthues for 6r5 t®Behours
ki nds. fge@om@aﬁped byidn®t dt@imSmicans NE ¥Ry Pla hliRuRESRAN E@italiEng
agent to (%}ate?% lsiumd sl 3¥n¥LQ% ngl gfe%t'iqﬁe @?gﬁf%'té@iﬂe{%leimin
agent to tetra ] ({’ e O i
There i s 2could be SEPAIRLSY Jply iggd; fuxture mass’ by

preci pit ﬁ’émlh Betwashingdletpep tlra%ﬂelfeefﬁna@hat thé tipem fembutheives,
Furt her, etmbprqfemhlpletvatnmﬁily byphﬂr@,afbjwewnmnst&ldo atteptabbeto directly

magnesi uruseoulmeqmctus@ mitdsoin thRagexaqrbeddwevt: oi exm@lé O dnRetiRd bicd)
Further , Wisb8t sepdtatisRa! e drelikbatbli fat st 1Rp&Ad ShédelidiAl T on,

washing and drying o the resultant no magngm um conpound (the
resul tant prﬁﬁpfé parkehe sWllitidh 6ol F@tl@ﬁhﬁ o ﬁ@ thJ)érélldOﬁéqHﬂnanon as
i s | nvaRedty PR bETRA a0 [0Te B %g%‘f%iﬁ ?Q#’S‘%g o éﬂ%%r‘sg ine
the. mgndEsHin EGhEEAmE %&X%@mﬁ Aamachpehi g)a IS )1
coul d be whd@lnea O tof12caianetic hydreearben: gt @logﬁéptedheﬁet@e@
in a prefapnedicehyddocabon, pricdithe olike,hereferdtdyt pegtasicehexahe, heptane,
magnesi U@ OoHBHagOUlEcAIfe, Plitdddanal /IbdRYaRe] cPEIR heRadé,Nb1aBRA! ethyl
koL apEhEDex xgletish A0 ol SIATABKRC. héfhne §hiingted
pre-treat erf’ég%et ep. OFWE%F]A; O5H ¥kt c&ﬁopgﬁ@eﬁl n’@‘é‘ﬁ?%n lﬁﬂ g decane,
‘magnesi FRICHRY durdecagge hehloginated ¢ dodesansnes lﬁﬁ%ﬁﬂo@h’@ Q hBexanss
not been chlbjisatesdtelucnay chiorézated nethybbtenaoee, chlorinaged mpdené,oand Abe
t he al umlilox amere exef@lably gbntsng héxasy, ddoaren@yahe hexane, and toluene,
most preferably hexane and toluene.

It should be noted that any solvent (for example, an cther type solvent,
specifically, tetrahydrofuran) that can dissolve the magnesium compound can
not be used herein.

The solvent could be used with one kind or as a mixture of two or more
kinds.

Further, there is no limitation as to the concentration of the pre-treating
agent in the solution, which could be determined by a person skilled in the art
as needed, as long as it is sufficient for the solution to deliver the
predetermined amount, by molar, of the pre-treating agent to pre-treat the
magnesium compound.

As mentioned aforesaid, the magnesium compound according to this
invention could be used directly in the contacting step, and also, could be
used in the contacting step after has been pre-treated as aforesaid.

According to this invention, the chemical treating agent could be
selected from the group consisting of a Group IVB metal compound. As said
Group IVB metal compound, exemplified is a Group I'VB metal halide, a
Group IVB metal alkylate, a Group IVB metal alkoxylate, a Group IVB metal
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R2-Al - (Al (R -0, OAlR2 having the followng formula (1), and a
cyclic alum noxane (A (R)-O)"+2 having the following fornula (I1).
[AI*O-Al~OGAI\R -0-Al RL (I), nt2 (Il), wherein Ris each

i ndependent |y, identical or differen refe Ly identical, and

coul d be aggxﬁh?ﬁﬁgp@fﬁ@ﬁwpsfe‘{ﬁepg 11*1@6%% hgﬁﬁél'oup consisting of a
Cl-Cs al kyl, r abl yl 1.8 I SQbut nost_.prgf er.abl
eyl ﬁéfilgnﬁggﬁév”ﬁzﬁlnieﬁ%gﬁl pob SFOHR ¥ vn BElalPhRTAE dhe
Speci fi cdPTHP ¢ VB amgtalna lgfsuitaepbrpuRi Y Bhmptal pierlc hakifg nand dhe
group corfgraun Ay Bt metalhplkenyuhabislearexeneplificdalsuai cormpuand deving Ithe
12 al um nolleveingngbrawalyforalwlgi(fivyane, preferably methyl al um noxane
(MAO and isqbutyl_ alum noxane (1BAO . The al um noxane could be used
wi th one M(@le}{,d%ﬂal.nm xture(ldf) two or nore kinds. The

al kyl alum numis a conpound having a general formula (111) as
follows: wh¢mjg (111) wherein R coul d be each independently identical
or different, preferably identical, and could be each independently
sel ected fromitih@, §rdub @ohsisting of a Cl1-C8 alkyl, preferably

met hyl, ethyl and isobutyl, nost preferably nethyl. Specifically,
the al kyl al uft BUinleduPdobé: sel ected fromthe group consisting of

trimethyl al ym.num, (Al ( )3), .triethyl alumnum (Al (CH3 )3),
tripropyl al 'lﬁ@%xqmo( ngtal, foF CXABBIR AT ZHGN Y %wwﬁ)the
tri-n-butlife,al uni num (Al (C4H9)3), triisoanyl al um num

(Al'(i-C5H11)3), tri-n-anyl alum num (Al (C5H11)3), trihexyl alum num
(Al (C6HL3) 3) Xty # hakagenaatom, douenampie; K CL-RsAnd)3) , di et hyl net hyl

al um num (Al_(CH3 CH2) 2), and et hy] dinmethyl al um num .

(Al (CH3CH) ( 1_ 5“2(% (Rq;%& eﬁtqilemdiep@aé%{éfr @qlﬁctsgefi@me@h@egwp@%tﬁm@ of a
trimet hylcalbyaRymm forfdxabdpié, AL NAY, propyl, n-butyl, isobutyl and the like, R

and R? could be each independently identical or different.

Specifically, said Group IVB metal halide could use for example, titanium
tetrafluoride (TiF,), titanium tetrachloride (TiCly), titanium tetrabromide (TiBry),
titanium tetraiodide (Tily), zirconium tetrafluoride (ZrFy), zirconium tetrachloride
(ZrCly), zirconium tetrabromide (ZrBry), zirconium tetraiodide (Zrly), hafnium
tetrafluoride (HfF,), hafnium tetrachloride (HfCly), hafnium tetrabromide (HfBry),
hafnium tetraiodide (HfL,).

Said Group IVB metal alkylate could use for example, tetramethyl titanium
(Ti(CH3)g), tetracthyl titanium (Ti(CH;CH,)4), tetraisobutyl titanium
(Ti(i-C4Hg)g), tetra-n-butyl titanium (Ti(C4Hy)s), triethylmethyl titanium
(Tl(CH3)(CH3CH2)3), dlethyldlmethyl titanium (TI(CH3)2(CH3CH2)2),
trimethylethyl titanium (Ti(CH;)3(CH3CH,)), triisobutylmethyl titanium
(Ti(CH;}(i-C4Ho)s), diisobutyldimethyl titanium (Ti(CHj3),(i-C4Hyg)),
trimethylisobutyl  titanium  (Ti(CH;3);(i-C4Hy)), triisobutylethyl titanium
(Ti(CH3CH,)(i-C4Hy)3),  diisobutyldiethyl titanium (Ti(CH3CH,),(i-C4Hs),),
triethylisobutyl titanium (Ti(CH3CH;):(i-C4Hy)), tri-n-butylmethyl titanium
(TI(CH3)(C4H9)3), di-n-butyldimethyl titanium (TI(CH3)2(C4H9)2), trimethyl
n-butyl titanium (Ti(CHj3)5(C4Hg)), tri-n-butylmethyl titanium
(Ti(CH3CH,)(C4Hy)s), di-n-butyldiethyl titanium (Ti(CH3;CH,),(C4Hs),), triethyl
n-buty] titanium (Ti(CH;CH,;)3(C4lly)) and the like,

tetramethyl zirconium (Zr(CHs)s), tetracthyl zirconium (Zr(CH;CH,),),
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triisobutyl alum numand tripropyl alumnum nost preferably triethyl
al um num and triisobutyl alum num The al kyl al um num could be used
w th one k| nd or as a mxture of two or nore kinds. Accordi ng to

this inv |on t he re tr oul.d be

ot a1 o e CeRha| (RSN D e R ot "2 C),
Z: k§| ?uﬂ Hig )? hzerIaqifemuﬁbxéﬁg( Hﬂ@?ﬁsQthb | dhiethoddimapthyl  zircopm
rati o of (Zr(@{a)z@HdEHajzmum dridiashylethylal uginoniame i n(Z#{€H:);(CH;CH,)),

conbi nat Itﬂﬁsobdﬁylﬁibtﬁﬂu |z<ﬁ'cohﬁ11ﬂe(af(mﬂ?(‘ﬂ-®;ﬂ9?g PQﬁi%@Buﬁj,ﬂtﬂlhhfﬁH 1 BitcRRium
art as n 3)|2 9)Br e-t g H}El S%Bﬁglacc%gbggnﬁo t ttz§ e@tcﬁng ),
t
@j 1

ratio b ne5|
t y aél Wéﬁ 'ﬁ r(‘bgﬁ Sdgsotgﬂ % >;1rcomum

re-treat
10, 5-4. il i Brettiven (ZACHE Hpli-CiHo),
conduct daira-bptdmethpl |Zigx8111ém (Zm@ﬁhig)é@dslg‘)s);odi-ﬁ ety idingth¥lorzirconium

exanpl e, (&s(CHLLEOE,)Di rsttrymethyi;ol uh*blﬂylof sArcbniig- t ré@r(@mﬁ@mg))

L~2| 3t ISSLVcﬁDﬁ-b'u%yIﬁ{&zr %ﬁcoﬁﬁﬂi‘ §“ % gﬂtt% tyRiicth§ ¢ zirconium
Soent) 1 IR dibe C By @M% 12 G HRh R g ghe
fromthe ?li?@mterrperature to one bel ow t he b0| I [ ng p0| nt of dtlge
solvent in tt}e sol Jti,o The r éﬁ%fogg X gﬂg( @

d 4 ERag a’éfnmrk 2)4),
(accomant e SRR BT Snok iy R i R0,
pr e- t r eatteigthydupetsilumhadoimpoun K&Hﬂ(@HﬁHp)gb,at atiethyddimdikyk husafnium
obt ai ned (Hf@ﬂgﬁ(@ﬂg@}la ), fi |tri1ﬁbﬁglllethﬁﬁ waBifinfgm( 1 t(tHiQCHﬂ;fé@HﬁHz))
E; eL re;;’:lﬁ%fﬁgébﬁg) l?néth aFn %‘%}é@ ‘C,;H dlg{e,{ﬁl% Hflu)ﬁ

A
e PETVRE e i

To prepar( f(@Ha@HzMJerHm)fz th@n@th@hwfm ndwefgmm (Hf(ﬁ'd‘h@‘h)@(kcﬁg))
limtati ctn-mbutylmdﬂ}n;d shhfrdom t HEECHSEAHas), | oamgndmt;trlldﬁ:netbiy\l!eritafﬁﬁmn

di ssol ve ([_ch ng tﬁﬁﬁlﬂﬁ 1 Forn_gﬁ@]pl e hagmmp! 1 i ((DH 95)0
ﬁl(zjr glc;:? 'buf’yl a é%ﬁ (@ﬂe)g,) n 5t SlFetﬁ)rfl
y Defh R, Oﬁf)rb 24 haﬁnum (Hf(CH,CHy)s(CaHy)) and the

like.

Said Group IVB metal alkoxylate could use for example, tetramethoxy
titanium (Ti(OCHs)s), tetracthoxy titanium (Ti(OCH3CH,)4), tetraisobutoxy
titanium (Ti(i-OC4Hy)s), tetra-n-butoxy titanium (Ti(OC4Hy)s), triethoxymethoxy
titanium (Ti(OCH;3)(OCH;3CH,)3), diethoxydimethoxy titanium
(Ti(OCHjs)o(OCH;CH,),), trimethoxyethoxy titanium (Ti(OCH3);(OCH;CH,)),
triisobutoxymethoxy titanium (Ti(OCH;)(i-OC;Hy)s), diisobutoxydimethoxy
titanium (Ti(OCH3;),(i-OC4Hg)), trimethoxyisobutoxy titanium
(Ti(OCHj3)3(1-OC4Hy)), triisobutoxyethoxy titanium (Ti(OCH;CH,)(i-OC4Hy)s),
diisobutoxydiethoxy titanium (Ti(OCH;CH,),(i-OCsHy),), triethoxyisobutoxy
titanium (Ti{OCH;3CH,;)5(i-OC,Hy)), tri-n-butoxymethoxy titanium
(TI(OCH3)(OC4Hy);3), di-n-butoxydimethoxy titanium (Ti(OCH;),(OC4Hy),),
trimethoxy n-butoxy titanium (Ti(OCH;);(OC4Hy)), tri-n-butoxymethoxy
titanium (Ti(OCH3CH,)(OC4Ho)s), di-n-butoxydiethoxy titanium
(Ti(OCH;3CH,),(OC4Hy),), triethoxy n-butoxy titanium (Ti(OCH;CH;)3(OC,Hy))
and the like,

tetramethoxy zirconium  (Zr(OCHs3)y), tetraethoxy zirconium
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aromati ¢ hydrocarbon, and the |ike, preferably pentane, hexane,
hept ane, octane, nonane, decane, undecane, dodecane, cyclo hexane,
tol uene, ethyl benzene, xylene, chlorinated pentane chl ori nat ed

hexane, hept ane,, chl ori nated oct ri.nat ed no ane,
chl ori nat(?ﬂ&éggghi’ﬂ)‘ochl B fisabWexyndeEcAMuUm. | G- %)dodée G- butoxy
chi or i natZerosyeno(A&Q&hEL)s)c Hlighprzmethaxy! azaeniuoh|(Er(GaHe OEHYTH,)s),
benzene, dlhﬂmxydanemoxyl en&commht F(@r(ﬂ)CHg)z(@ﬂ}é;Cﬂﬂgﬁpr atrintethery athexy
Qﬁéa?a dﬁﬁo’éﬁ@umcy ?S E} pene, trli‘é%{lt Qh8RY Y NSYRBBIum
u
ot her tyé‘z‘?@ﬁfﬁéﬁ ‘*{@@ ??cé‘ﬁ?‘-‘o 9@ ;@i}"l 3 ZYI?% ?;@@ﬁ%@% o
the magn 3r€1 )s ol Ydispbuigny ethexy

used wit rilfﬁ%lll!@nd &Zr@ Hz@ﬂeﬂﬁkr(écdﬁg)s);\o ofiumhtéox ¥digthoxyFur taisonium
there is @o(OCH;Ci, )4 CGSH,) he concerttietitaxyisobiitde pr e tr eaﬁrc@glum

agent i n (ZR€OSH;0H 10®4HJ)) afith Gubskyded tﬁb nadoRium (2 bd&g ),
in the ard 1n%ﬁt nﬁﬁn' Zf(?)(?H (a@dqu%) ) Ofrnh 'ﬂtﬂ)\%xy
to deliver. t E % eatlnﬁ1
agent to r % ﬁg Y af orezé_@oﬂ

t he magn 5 di ng to tﬁl'@ L}tﬁ%ﬂ?ﬂlﬂ Ycoul d be F@Egnium
directly (I’Zm(@GHs ﬂﬁa@lﬁ})ﬁl ep, anttithexy coul dnbeutoyged in tdeonium

contacti r(@rﬁ(D@BIﬁHﬁg(O@iﬁgp)emdmeelﬂw eated as aforesaid. According to
this invention, the chem cal treating agent could be selected from

t he group cortsursmneﬂg)mf haafn@mqﬁ{ﬂ(osl}h@,j;)akemﬂmm{gnhafrﬂnmﬁﬁf{omﬁﬁz);;)
| VB net alteﬁ@imaum ﬁﬁﬁﬁﬁinl %{g@@ H al-ﬂlﬁuf@@a'haﬂﬁhhﬁf{Hf@)CSH Y

| VB net aI

ke OO

| VB net al )2 g)a | lu‘Eﬂh )

al koxy! attEliSobygo ORYB hafniim a|(kL GH M@%)B)ﬂe dugpbuipXyJEneiBeRy

al koxy haiafoieim exenﬂHf(OéHig)g(l—&)@éiﬁq)Qund havinmghoxmasobutbkpwi ng hafnium

gener al f@IOCH;HI(MOCHALR) tidedBlidoxy éthoxWhafnium (H{OCH;CH,)(i-OC4Hy)s),
diisobutoxydiethoxy hafnium (Hf{OCH3;CH;),(i-OC4Hy),), triethoxyisobutoxy
hafhium (Hf{ OCH;CH,);(i-C4Hy)), tri-n-butoxymethoxy hafnium
(HffOCH3)(OC4Hg);), di-n-butoxydimethoxy hafnium (Hf{OCH;),(OC,Hsy),),
trimethoxy n-butoxy hafhium (Hf{OCH;);(OC4Hy)), tri-n-butoxymethoxy
hafnium (Hf{OCH3CH,)(OC4Hg)s), di-n-butoxydiethoxy hafnium
(Hf{ OCH3CH;)2(OC4Hy),), triethoxy n-butoxy hafnium (H{OCH;CH,);(OC,Hy))
and the like.

Said Group I'VB metal alkyl halide could use for example, trimethylchloro
titanium (TiCI{CHjs)3), tricthylchloro titanium (TiCI(CH3;CH,)3), triisobutylchloro
titanium (TiCl(i-C4Hy)3), tri-n-butylchloro titanium (TiCI{C4Hy)3),
dimethyldichloro  titanium  (TiCL,(CHj),),  diethyldichloro titanium
(TiCl,{(CH3CH,),), diisobutyldichloro titanium (TiCly(i-C4Hy),), tri-n-butylchloro
titanium (TiCI(C4Hy)s), methyltrichloro titanium (Ti(CH;)Cls), ethyltrichloro
titanium  (Ti(CH;CH,)Cl;), isobutyltrichloro titanium  (Ti(i-C4Hs)CL),
n-butyitrichloro titanium (Ti(C4H)Cl3),

trimethylbromo  titanium  (TiBr(CHs);),  triethylbromo  titanium
(TiBr(CH;CH,)s), triisobutylbromo titanium (TiBr(i-C4Ho)s), tri-n-butylbromo
titanium (TiBr(C4Hs);), dimethyldibromo titanium (TiBr,(CHj;),), diethyldibromo
titanium (TiBry(CH;CH,),), diisobutyldibromo titanium (TiBr,(i-CsHy),),
tri-n-butylbromo titanium (TiBr(C4Hy);), methyl tribromo titanium (Ti(CHj;)Brs),
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wherein, inis 0, 1, 2, 3, or 4, nis 0, 1, 2, 3, or 4, Mis a Goup
VB netal, for exanple, titani um zi rconl um hafniumand the Ilike, X
Is a hal ogen atom for exanple, and 1|, R and R2 are each

i nd dent | t ed omthe n| tln C30 al.ky
o exanpl ShYire ARSI, b o ?t@iﬁgﬁi ﬁrsi QST 2 ibEeTRO) | it
and R2 ccﬂilﬂ -Gd1gBan, nriipk ﬁmq/tlﬁaamu(&(&&g)l%n ferent.

Speci fical | said Goup | VB netal halide could use for _ exanple,

t:ot ani um tgt g quhi@w( Ti Froonigmy; o (bl din)ak nl Hiethyl C@WI@M)ZITCOUWIH
titani um ZeClEBHgrHd)R),( tridvktylchldroamirconitet (AiCii-Cele k), 143-n-butylchloro
zi rconi unzltcfdni@fnl uo(ZﬂBl(CZIFI%), zmmnyldml'ﬂ@for aClair@dSm@m (LZESBICI,)

zi rconi urg E 1(:86’11%41) lmg@ % hicﬂb i]?éoﬁﬁﬁf%{‘
8%:““(’l

tetrafluo

tetrabr o 3 29 ﬁ %@[rf Lqr?)‘ r\rlxghloro
met al al k%lfcé’c i, §2 g::l3 exarfil ?lf‘hrretzilﬁ‘ipn’cqmanlg;?g 3CH)Cly),

(Ti ( CH3) 4ipobutyltrighlargl  titconium (tZ( @%ﬁﬁ%) trebutyilgedhlongl  tFitcanium
(Ti (i - AHDrOQGHH)EHa- n-butyl titanium (Ti (C4HI) 4), triethyl nethyl
titanium (Ti(CH3)(CH3CH2)3), diethyldinethyl titanium

(Ti (CH3) 2( Cl-liifjhﬂf)thy],bromu megitodneatny | (ZrBe(@dgh X Ti (ri2dBy b GMaCH2ijconium
triisobut@@rBetdH CH!Z}ﬁntrH%bl(t-yrlHr@rﬁ) firczti) @rB i—C (T yﬂrﬁhi&!tjiﬂbkomo

e ifd R e M AN
? i {Zﬁlbﬂfny wlgrqmv ﬁrﬁeﬁnly Zﬁ?r(c(d‘blﬁ amthyl tribromo
(Ti (CH3) (m)l@)l (31‘( SBBWJ @it ybromia amiconiwdTi (Z2ETRCTLMRI:D) isobutyl

trinmet hyltrlbmellnutﬂfccmmmr@n(n-@;ﬁ Br3) sy i) ibrotniol zircontdsil (e¢CWH;)Br;),
titanium (Ti (CH3CH2) (C4H9)3), di-n-butyldiethyl titanium

(Ti (CH3CH2) 2(tﬁm&h§21)chldml et Ihyfnlum but(HfCﬂ((IHj)g),lm (fFietiSHakId29 3( Hdfjym

and the I PH)% hyﬂusz)bng@aﬂum @ﬁi@ﬂ@) f(:l(le@ yﬂn AlHEPRhIbT
gé{ﬁg‘ﬁ fa fu’m ém}gf g%& dLeth ldichloro
(Zr (CH3) ?@% 1um 1-C4Hy)s),

tr1~n—butyl loro haﬁnum (HICI C4H9)3) methyltrlchloro hafmurn (I—If(CH3)C13)
cthyltrichloro  hafnium  (HfCH;CH,)Cl;),  isobutyltrichloro  hafnium
(Hf(i-C4Ho)Cls), n-butyltrichloro hafhium (Hf(C4Hy)Cls),

trimethylbromo  hafnium  (HfBr(CHs);), triethylbromo  hafnium
(HiBr(CH;CHy);), triisobutylbromo hafnium (HfBr(i-C4Ho)s), tri-n-butylbromo
hafnium  (HiBr(C4Hg);),  dimethyldibromo  hafnium  (HfBry(CHs),),
diethyldibromo hafhium (HfBr,(CH;CHy);), diisobutyldibromo hafnium
(HIBry(i-C4Hy),), tri-n-butylbromo hafnium (HfBr(C4Ho)s), methyl tribromo
hathium (Hf(CH;)Br;), ethyl tribromo hafnium (Hf{(CH;CH,)Brs), isobutyl
tribromo hafnium (Hf(i~-C4Hg)Brs;), n-butyl tribromo hafnium (Hf(C,Hs)Brs3).

Said Group IVB metal alkoxy halide could use for example,
trimethoxychloro  titanium  (TiCl(OCH;);), triethoxychloro  titanium
(TiCI{OCH;CH,)3), triisobutoxychloro titanium (TiCI(i-OC4Hg)s),
tri-n-butoxychloro titanium (TiCl(OC4H,);), dimethoxydichloro titanium
(TiCl,(OCH;)), diethoxydichloro titaninm (TiCl,(OCH;CH,),),
diisobutoxydichloro titanium (TiClLy(i-OC4Hy),), tri-n-butoxychloro titanium
(TiCI(OC4Hs)s), methoxytrichloro titanium (Ti(OCH3)Cls), ethoxytrichloro
titanium (Ti(OCH;3;CH,)Cl;), isobutoxytrichloro titanium (Ti(i-C4Hs)Cls),
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(Zr (CH3) 2(CH3CH2) 2), trimethylethyl zirconium (Zr(CH3)3(CH3CH2)),
triisobutylmethyl zirconium (Zr(CH3)(i-C4H9)3), diisobutyldinethyl
zirconium (Zr(CH3)2(i-C4H9)2), trinethylisobutyl zirconium

gé:ggﬁgﬁx&m&&w@%&wﬁ@%@ (e
al thi gﬁm 4! O DM m
(or(cmapial Rt %‘f’@?ané?ﬁ;ff‘h o

zi rconi urﬁ%lﬂ@l@)@@@ﬂ-@)@taﬂlm byl dimatbexydibromo  tifanium
( Zr ( CH3CHA)IBEASDIR),), di - n d:emhy)kgldﬂirbmb Zi rcmnmm (T1Br2(OCH3CH2)2)
(Zr ( CH3CHB)s3b G0 Brond | Giditmn- (tIliBY.% 1-@)(1r Un@rﬂ-

G ium
and t he Ia eﬂ omo
ol bR LciNa e

di et hyl ditir® ﬂin@ a(uqn(l )2) trimet hyI et hyI haf ni um

(Hf(CH3)3(CH3CHZ) trllsobutylnethl haf ni u (Hf(CHS)(| CAH9),3) ,

di i sobut yl di OxyghpRam Zireqniems) @r % triethasbiehiqreoiucpnium

haf ni um ((BrCHRYBECHERENO) ) , trilsobitvaoblpret hylziteahiiam  (ZrCl(i- OC;Hy)s),
(Hf ( CH3CI'ﬂ1?1'}1(Hbu r,o d31rc3ﬂhu1tr1y|(@ir€lld®¢4ﬁg')§)pl dimethoxydichloro =zirconium

EL}EE% é tz'iﬂ 1@1%% yl hﬁl‘fr&mmn %%:% c D)),
Ipro fum
ﬂi’if EI Blr% (\F @E)? P ’E)g 1C 1059?%{9{%@% @E&dﬁ% et oxytrlchloro

( Hf ( CH3CHRIQODAHD) in( Ci[ﬂ:ﬁ Il dsobutoxttichlaro (zuﬁ:@mméll:((@kb)@l);)
triethyl mbbiaxylrittdbro mn’c@ﬂrﬂuﬁﬁﬁﬂ@l)&h@h@)) and the |like. Said

Goup IVB netal al koxylate could use for exanple, tetranethoxy
titani um (Ti (tOGH3hdxybrosta asirtandynt i (ZaBir{(CHE)), O@kt&fhdﬁi)yb)'omo zirconium

t etrai soq@rBxOCH,CaR),IM (Tuﬁllsoﬁﬁ%bd%l‘@mot et rzﬁro@nilﬂhoxy B O H,);),

(Ti (o4 ﬂﬂubu%){i;ﬂrﬁﬂf&y r%ﬁb@g (f%{g& %) 21 comum

di et hoxy I\{aniu

titani umy. 19 to IH 22)
%ﬂ;ﬁg hg%Cya 9

(Ti ( OCH3)4L1s0 romg Z¥SBRIER df Dt Hmnuwtoxy omo z1rcomum
( Ti ( OCH3)(ZttBx( )2)) ,methiopgt rdxpinso Blrcoiynt i(Fe(@dQHs)Br;), ethoxy tribromo
(Ti (Oﬂﬂ)ﬁ(deﬂF@ﬁ(OGHmHQmewebﬁmy tribr@fidMirconium (Zr(i-C,;Hy)Br3),

(Ti (m%hﬂdxy%@&@mrcdﬁhﬁﬁ @ xy titanium
(Ti (OCCH3CH2) 2(1"-OC4AH9) 2), triet oxylso

trlmethoxychloro hafnium (HfCl(OCH3)3), triethoxychloro  hafnium
(HfCl(OCH3CH2)3), tI’iiSObU.tOX}’CthI' 0 hafhium (HfCI(l-OC4H9)3),
tri-n-butoxychloro hafnium (HfCI(OC4Hy);), dimethoxydichloro hafnium
(HfCl,(OCHa;),), diethoxydichloro hafnium (HfCl,{OCH;CH,),),
diisobutoxydichloro hafhium (HfCly(i-OC4Hy),), tri-n-butoxychloro hafnium
(HfCI(OC4Hy);), methoxytrichloro hafnium (Hf(OCH;)Cls), ethoxytrichloro
hathium (Hf{OCH;CH,)Cl;), isobutoxytrichloro hafnium (Hf(i-C4Hy)Cls),
n-butoxytrichloro hafhium (HOC,Hy)Cl3),

trimethoxybromo  hafnium (HfBr(OCHs);), triethoxybromo hafnium
(HiBr(OCH;CHy,)3), triisobutoxybromo hafnium (HiBr(i-OC4Hg)s),
tri-n-butoxybromo hafnium (HfBr(OC Hs);), dimethoxydibromo hafnium
(HfBr,(OCHj3),), diethoxydibromo hafnium (HfBr,(OCH;CHz),),
diisobutoxydibromo hafhium (HfBr,(i-OC4Hy),), tri-n-butoxybromo hafhium
(HiBr(OC4Hs);), methoxy tribromo hafhium (Hf(OCH;)Br;), ethoxy tribromo
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titanium (Ti (OCH3CH2) 3(i-0C4HI)), tri-n-butoxynethoxy titanium
(Ti (OCH3) (OCC4AH9) 3), di-n-butoxydi net hoxy titanium
(Ti (OCH3) 2(OC4AHI) 2), trinmethoxy n-butoxy titanium

(T E%@&ﬁmm@ @&I@&Pﬁﬁ%{ﬁym hoxﬁxxﬁl Faah Gafoium  (FIFG-CyHy)Bs),

(n(a}saﬂmwmﬂmep hafajusn i titani um
(Ti (OCH3CH2) 3( OC4AH9)) and the i ke tet rarret hoxy .zi rconi um
(Zr (OCH3) 4), Ae6HL IYBragtl ¢RmpryndzpIaberqBeris gfven: et thei Grsmin 0k

~zirconi urm@@ﬂ (halidcs reyrd prefesabla- Tilut TiBrs, ZrChodirBm, ((ZFClOandolMBr,, and
tri et hoxymestrsferablycBitly and Zr(COCH3) (OCH3CH2) 3),  di et hoxydi met hoxy
zirconium (Zr (OCH3) 2( OCH3CH2) 2), tri net hoxyet hoxy zirconium

( Zr ( OCH3) 3( CACHdop IVBI metalt conypeudibxypukd be amdedmwith one kind or as a
(Zr ( m)rﬁlxt@%t@kﬁb orhinos@ Rt @y di met hoxy zi rconi um

(Zr (OCH3) 2(i - , trimethoxyi sobutoxy zirconium

E? E OCHSOC'_B) 3(')i @é&ﬁ;@zt‘tbltﬂ%@ww?ﬁi Hgéy?%ﬂrhéwIUdéﬁb ligand is a compound
r oxydi et hoxy zi rconi um

(Zr( G:I—B%é%;t ?f%g %Ilruléet hoxyi sobut oxy zi rconi um

(Zr (OCH3CH2) 3(i-0OC4AH9) ), tri-n-butoxynmet hoxy zirconium

(Zr (OCH3) (OC4H9) 3), di - n- but oxydi net hoxy zi rconi um

(Zr (OCH3) 2( H9) 2), trimethoxy n-butoxy zirconium

(Zr (OCH3) 3 €09)), tri-n-butoxymethoxy zirconium

(Zr (OCH3 ) ( )3) di - n- but oxydi et hoxy zirconi um
(Zr (OCH3CHR2) 2( ) 2 triethoxy n-butoxy zirconium
(Zr(OCI—BCHZ)S OC4H9r Rb d the like, tetramethoxy hafnium (Hf (OCH3) 4),
tetraet hoxy h fnl OCH3CH2) 4), tetraisobutoxy hafnium
(HF (i - OC4H9)21-4etra n- but oxy haf ni um ( Hf (OC4H9) 4) ,
et hoxynﬁt1 oxyl Baf ni um ( Hf (OCH3) (OCH3CH2) 3), di et hoxydi met hoxy

ium (Hf(CI:I—B) 2(OCH3CH2) 2), trimet hoxyet hoxy haf ni um
OCH3) 3( OCH3CH2) ), tTriisobutoxynet hoxy hafni um

OCH3) (i - OC4H9) 3), dii sobut oxydi net hoxy haf ni um
OCH3) 2(i - OCAH9) 2) , tri met hoxyi sobut oxy haf ni um

n
(
g
E OCH3) 3( i 109G i her éﬁl’bbﬁ%éﬁ@%h@tﬂlﬁﬁﬂet*ﬁﬁfo%ﬂ@‘hfand is selected from the
(OCH3
(
(

;;;;;;;;E:

OCH3
ocodDB s o e FIERIETEBHTRCH HEF (B
OCH3CH2) 3(i -C4H9) ), tri-n-butoxynet hoxy hafnium
OCH3) (OC4H9) 3), di - n-but oxydi net hoxy haf ni um ( Hf ( OCH3) 2( OC4H9) 2) ,
E =
Gd /
;
l F
A3 A
_ (R ) /o
R1H L RVL‘éz s
R (A) and (B).

In a still further embodiment, the nonmetallocene ligand is selected
from the group consisting of the following structures A-1 to A-4 and B-1 to
B-4.
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tri met hoxy n-butoxy hafnium (Hf (OCH3) 3(OC4H9) ), tri-n-but oxynet hoxy
haf ni um (Hf ( OCH3CH2) ( OC4H9) 3), di - n- but oxydi et hoxy hafni um

(Hf (OCH3CH2) 2( OC4AH9) 2), triethoxy n-butoxy hafnium

(Hf (OCH3CH2) 3(O0C4H9)) and the like. Said Goup |1VB netal alkyl
hal i de coul d use for exanple, trinet Flchloro titanium (Ti Cl (CH3) 3),
triethylchloro titanium (Ti Cl (CH3CH2Y3), triisobutylchloro titanium
(TiCl(i-C4H9)3), tri-n-butylchloro ti¢tanium (Ti Cl (C4H9) 3),

di met hyl di chloro titanium (TiCl2(CH3)R), diethyldichloro titanium

(Ti C12( CH3CHR) 2),E dii sobutyl di chR&go 4itanium (Ti C12(i-C4HI) 2),
tri-n-butyl chl g{o titanium (Ti C( )3)a nmethyltrichloro titani um
(Ti (CH3) C13), \hyltrichloro titani i2) Cl 3),

i sobutyltrichlorg titani um (Ti i6-C4 , n-%utyltrichloro
titani um (TRECARR) C13), trinet 2 { ani um ( Ti Br (CH3) 3),

triethyl bromo Qtani ym (Ti Br( CH3CHZ i i sobutyl brono titanium
(TiBr(i-C4H9) 3)|, tr'-r1\rbhgij¥lbrorro RﬁBr(C4H9)3),

di met hyl di bro Fani um (“ti Br2( CHS) 2) "\ di et hyl di bromo  titanium

(Ti Br2(CI—BQH25rZ), d(isobutyldi br&mo titadnium (Ti Br2(i- C4H9) 2),
tri-n-butyl brono ti tRhi um (,Ti Br(C4H9)3),RrrethyI fribrono titanium
(Ti(CH3)Br3), 17 ethyl tribronmo titanium (Ti (CH3CH2)Br3), isobutyl
tribromo titakilum (Ti(i-C4H9)Br3), rAButyl tribrono titanium

(Ti (CAH9)Br3), trinethylchloro zirconium (ZrCl(CH3)3), triethylchloro
zirconium (ZrCl(CH3CH2) 3), triisobutylchﬂ{mro zi rconi um
(ZrCL(i-C4H9) 3), tri-n-butylchlorgiezirconium (Zr Cl(C4H9) 3),

di met hyl di chl oro zirconium (Zr C12(CH3) 2 di et hyl di chl oro Zirconi um
(ZrC12(CH3CH2) 2), diisobutyldichloro Fedi umk2i( Zr C12(i - C4AH9) 2) ,
tri-n-butyl chlorp zirconium (ZrCl (CAHO et hyltrichloro zirconium
(Zr(CH3) C13), ethyltrichloro zi raeat { CH3CH2) C13) ,

i sobutyltrichl@ o zirconi um(Zr(l:Q z n-butyltrichloro
zirconium (Zr ("C4H9) C13), trinmethyl bromo zirgoni um (ZrBr (CH3) 3),
triethyl brono zi¥conium (ZrBr(CH3CH2)3), triisobutylbronp zirconium
(Zr Br (i - CAHO) 3)/
di met hyl di bro
(ZrBr2( CH3CH2) 2

A-3 A-4
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(ZrBr2(i-C4H9)2), tri-n-butyl brono zirconium (ZrBr(C4H9) 3), nethyl
tribrono zirconium (Zr(CH3)Br3), ethyl tribronmo zirconium
(Zr(CH3CH2) Br 3), isobutyl tribromo zirconium (Zr(i-C4HO) Br3),

n-butyl tribromo zirconium (Zr(C4H9)Br3), trinmethyl chloro hafnium
(HfF CL(CH3) 3), triethylchloro hafniu (Hf Cl (CH3CH2) 3) ,
triisobutylchloro hafnium (H CL(i- dH9)3), tri-n-butylchloro hafnium
(Hf CI (C4H9) 3), dimethyldichloro hafRium (flfCl2(CH3)2),
dlethyldlchloro haf ni um (Hf C12 GF2) 2), diisobutyldichloro hafnium
(Hf C12(i - CAH9) 2¥, tri-n-butyl cRiQréd hafni um (Hf Cl (C4H9) 3),
rrethyltnchlog hafnium(Hf(CHB , efthyltrichloro hafnium

(Hf (CH3OH2) C13Y, i sobutyltrichi®ro Raf nifurt®3gH (i - C4HO) C13),
n-butyltrichl orp hafni um (Hf ( trlrrethyl brono haf ni um

(HfBr(CHB Yriethyl brono h ( \Br ( CH3CH2) 3),

trllsobutylb 6o h@tm um(HfBr(l- trg n- butyl brono haf ni um
( Hf Br (C4HR!B) | di 1@ brom) haf Hf BR (CH3)2), diethyldibrono
haf ni um(HfB CHZ) “diiso Ut yl ditor ono haf ni um

( Hf Br 2(i - @®¥0) 2), - n- butyI bronmo haf hkum (Hf Br (C4H9) 3), net hyl

tribrono hafnl um( (CH3)Br3), ethyl i br ono, haf ni um

(HF (CH3CH2) Br3), isobutyl tribronp hafnium (Hf (i-CA4H9)Br3), n-butyl
tribrom hafBilum (Hf (C4H9) Br3). Ba2d Group | VB metal al koxy hal i de
coul d use for exanple, trimethoxychloro tz'ot anium (Ti Cl (OCH3) 3),
triethoxychloro titanium (TiCl (OCH3CH2) 38" triisobutoxychloro
titanium (TiCl (i -0OC4H9) 3), tri- nRutoxthoro titani um

(Ti C1(OCAHO) 3), di net hoxydi chl oro tian (TLE12(OCHB) 2) ,

i i Bi'i sobut oxydi chl oro
titani um (Ti C12(H - OCAH9) 2), tri - nb oro titanium

(Ti CL( OC4H9) 3) ./ met hoxyt ri chl or 8 (Ti (CCH3) A 3),

et hoxytri chl or& titanium (Ti (OCH3CH2) §13) ,\_sobut oxytrichl oro
titanium (Ti(i-¥HI)CL3), is n-butgxy, rlchIZorotltanlum

(Ti (OCAH9) @I8) , /trimet hoxybrono tgspani Ph (Ti Br (OCHB) 3) ,
trlethoxybroﬁoNtltaHum (Ti Br(OCH3 )3), triisobutoxybrono titanium
(TiBr(i-0C4H9) 3, ut oxybro itani wm (Ti Br(OC4H9) 3) ,

di met hoxyd| bromp_ti §ani 4 (Ti Br2( di et hoxydi brono titani um
di i sobut oxyd# anium (Ti Br2(i-0C4H9) 2),

Rl3

B-3 B-4
In all of the aforementioned structures:
qisOorl;
disQor1;

A is selected from the group consisting of an oxygen atom, a sulfur atom, a

22 Npre?
selenium atom, |, -NRPR¥ N(OR¥R¥, |, -PRZR?, -P(O)RVOR”, a
sulfone group, a Sulfox1de group and -Se(O)R*’;

B is selected from the group consisting of a nitrogen-containing group, a
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(Ti Br(OCC4H9) 3), nethoxy tribrono titanium (Ti (OCH3)Br3), ethoxy
tribrono titanium (Ti (OCH3CH2)Br3), isobutoxy tribrono titanium
(Ti(i-CAH9)Br3), n-butoxy tribronmp titanium (Ti (OCAH9)Br3),

t ri met hoxychl oro zirconi um (Zr Cl i et chl oro zirconi um
(ZrC ( @f CW@%%%@F‘% (CECZ@Z %Q:la}‘fﬁ %}él(l OC4H9) 3) ,
o e AR T L e o,
(zr 012(0@43%1?12911111 dﬁtcsrabut@xyaitémwsommem urfr(-Enc12hydserbyl) |, a

tri-n- butphqsqaﬂnbmmvnmmmg] IQAC{ By Qo (catdy9)a3yy i fomt ooyp.ra shlfoxede group,
zi rconi umyedr (OCH3) Cl 3) , “gihoxytrichloro zirconium (Zr (OCH3CH2) O 3),

i sobut oxytFig 2éonllu andr{pi( QP herehLUNQXV} 8] 8blawidoP each
zi rconi ury@e %&aﬁiaﬂé mh hog%m 3?? r“é:onl umN?Zr BrJ(OCHS) 3),

triet hoxyb ono zirconium (ZrBr (OCH3CH2) 3), triisobutoxybrono
zi rconi um (ZriBrg ‘sel%ﬂgﬁ'% thetgrbuﬁ %Héﬁﬁﬁgb@@nﬁtdﬁﬂﬂbéﬁ‘ﬂammg group, an

(ZrBr( OA'}%}I%)H % ontaining
d h B
AL gy e el ot

8%%‘ 24P each
(Zr Br(ocmqp)“@)entraectqm JELhRAORS; 2i r coni um ( Zr (OCH3) Br3), et hoxy

tribronmo Z|rcon|u OCH3 Br3), isobutoxy tcibrono zir.conium

(Zr (i - C4Ho) Bri3ys Seﬂ’lc%'%é é‘wnttﬁgb&w SORIFHRL P )% ZPERSEyFapAINING group,
tri met hoxarchl coxygeaf-oouiaigiseCl (@PBPp3), ari yediltaongaf ngtenp, a
( Hf C1( OCHERIIB)-cohitdindab gk oy ahldos phaaphotseontditing gt OwBerein N, O,

tri-n-butoxyehhgrmehai pd &t £LOSX RS atdthet hoxydi chl oro haf ni um
( HF C12( OCHS? di et hoxydi chl oro hafni um (Hf Clo( OCH3CH2) 2) ,

di i sobut OXyd'GhEQV&Ié&é@'ﬁ*ﬁm( h&1 20w go@éhﬁkt:iﬁ &f ia rCpaLp dhtb@frbyl a

haf C13
e?h(r)];(y'[nr |Sf:"ﬁ oﬁr o&ggﬁéw?ﬁ%%% J&%%tqlﬁég 1ut oxgiI trrénl oré %af ni um
(Hf (i - CAHO) Cli%) Q‘ét@zli‘)ht frl LRHEn s@lé&@éd ﬁ&lﬁ@ﬂé@t%%onsmtmg of a

trimet hoxy.hr -containing

o B L ke i

tri-n-but P chs CHARRIIAP ar g EEAURy, for
( Hf Br2( le, dNR ?thngho af- B&%M@%ﬁ; RS , -S(OR*,
di i sobut 0xgeli*br qid FR(0)RAT, ( WiIRrld - 19C4E0) B), Ser iand- lrmteacqlbrmpmesent a
haf ni um  ¢qordination atom;

— represents a single bond or a double bond;
—Trepresents a covalent bond or an ionic bond;

R! to R%, R® to R** and R*® to R¥ are each independently selected from the
group consisting of hydrogen, a C;-C;p hydrocarbyl, a halogen atom, a
substituted C;-Cs¢ hydrocarbyl (preferably the corresponding halogenated
hydrocarbyl, for example, -CH,Cl and —CH,CH,CI) and an inert functional
group, wherein these groups could be identical to or different with cach other,
and any ad]acent groups, for example, R! with R and R®, R? with RY, RS, R,
R® and R’, R? with R*, or R® with R* could form-a bond or a ring
altogether; and

R’ is selected from the group consisting of the lone pair electron on
nitrogen atom, hydrogen, a C;-C;p hydrocarbyl, a substituted C;-Cjg
hydrocarbyl, an oxygen-containing group (including a hydroxyl group and an
alkoxy group, for example, -OR* or -T-OR*), a sulfur-containing group (for
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(Hf Br (OC4H9) 3), nethoxy tribrono hafnium (H (OCH3)Br3), ethoxy
tribrono 19 hafnium (Hf (OCH3CH2) Br3), isobutoxy tribronmo hafnium
(Hf(i- C4H9)Br3) n-butoxy tribrom hafnium (Hf (OC4H9) Br3). As said

Group IVB et efer nc.els ven to the Grgﬁp | VB .net.al
hal i de, BiterSkabry -FRCIA? Spipyiam- it giokb, e R B
and rmstgrpnéf(é%ﬁx@nm 1JNl&n ngR (gpwm@racpor&a@agrmom
coul d be (ferdxainphe oRRKRIY 6F-PRP°R®, MBeP(OR )/yowdh provesk itgtswhen

Accor di nR1 ¢ sélestddnftent iten grohe cﬂﬁ@ﬁﬁ&&% dOERNExV EERREntdfinm L grRpI ke

havi ng thefif 'écﬁ’ﬁ’hﬂﬂnﬁrugﬁ‘ g 1&“0 Bn'?o ?uﬁ‘n urt%‘?éup the
enbodlnent Pal | gcene’ | i =)

et dSRLA Bl & Pﬁéﬁwﬁgs b aeitaisne Siovg, ‘?%g 83 b
XS ? Sé's)s Eg' B‘§e 1A the \grﬂgyg@ce 50@ TCRYCSERY ¢ 9(( ?natwra ajpm,| anp ltShéblBe to

enbodi nermoordinatesvitetla Cooupd VB gegid]l awmgel ected from the group

consisting of the foll ow n%structures A-1 to A4 and B-1 to B-4. 20
E | ™ In the context of this invention

the halogen atom is selected from the group consisting of F, Cl, Brand I,

\NRZZ

the nitrogen-containing group is selected from the group consisting of |
-NR¥R*, -T-NR*R* and -N(O)R*R*,

the phosphor-containing group is selected from the group consisting of
T, -PRER®, -P(O)R*R* and -P(O)R*(OR™),

the oxygen-containing group is selected from the group consisting of
hydroxy and the alkoxy group , for example, -OR** and -T-OR*,

the sulfur-containing gro up is selected from the group consisting of -SR*,
-T-SR*, -S(O)R* and -T-SO,R"’,

the selenium-containing group is selected from the group consisting of
-SeR*, -T-SeR*, -8¢(0)R* and -T-Se(O)R*,

the group T is selected from the group consisting of the C;-C;y hydrocarbyl,
the substituted C;-Csy hydrocarbyl and the inert functional group, and

R¥ is selected from the group consisting of hydrogen, the C;-Cso
hydrocarbyl, the halogen atom, the substituted C,-Cs¢ hydrocarbyl and the inert
functional group.

According to this invention,

the C;-Cs¢ hydrocarbyl is selected from the group consisting of a C;-Csq
alkyl group, a C,-Cs cyclic alkyl group, a C,-Csg alkenyl group, a C,-Csp alkynyl
group, a Cg-Csp aryl group, a Cg-Csp fused-ring group or a C4-Csy heterocycle
group,

the substituted C;-Cs¢ hydrocarbyl refers to a C-Csg hydrocarbyl having one
or more inert substituent(s). By inert, it means that the substituents show no
substantial interference with the coordinating to the central metal atom. Unless
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EN I R// cA GANG6 RC R \A(R)q/ RARRLRT R R Al
A-2 RO RI9 RR1 E/ RI8 GI\ Z NN R17/ NA6 TSIIL.. Rl6 ~~ R9
RI3 R7 RI5 Rs R4 A-3 A4 21 E Gd E RI0 F R117C A (R3)9 RI10 R6

otherwise specifically indicated, the substituted C;-Csp hydrocarbyl generally
refers to a halogenated C;-C;y hydrocarbyl group, a halogenated Cq-Csy aryl
group, a halogenated Cg-Csp fused-ring group or a halogenated C4-Csp heterocycle

group,

the inert functional group refers to any inert functional group other than a
hydrocarbyl and a substituted hydrocarbyl. According to this invention, the inert
functional group could be, for example, the halogen atom, the oxygen-containing
group, the nitrogen-containing group, a silicon-containing group, a
germanium-containing group, the sulfur-containing group or a tin-containing
group ,for example, an ether group (for example, -OR* or -TOR™), a C;-Cy ester
group, a C;-Cyp amine group, a C,-Cgalkoxy group and a nitro group, and the
like.

According to this invention, the inert functional group:

(1) does not interfere with the coordinating to the Group IVB metal atom;

(2) is different from each of the groups A, D, E, F, Y and Z in the structure,
and

(3) is less liable to coordinate with the Group IVB metal atom than each of
the groups A, D, E, F, Y and Z, and therefore will not coordinate with the Group
IVB metal atom in place of these groups.

The silicon-containing group is selected from the group consisting of
-SiR”R*R™, and -T-SiR*,

the germanium-containing group is sclected from the group consisting of
-GeR*R*'R¥, and -T-GeR”,

the tin-containing group is selected from the group consisting of
-SnR*R*'R*, -T-SnR** and -T-Sn(O)R**, and

R* to R* are each independently selected from the group consisting of
hydrogen, the C;-Cs3; hydrocarbyl, the halogen atom, the substituted C,-Csq
hydrocarbyl and the inert functional group.

As the nonmetallocene ligand, exemplified is the following compounds.
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Rl1l~ (RAAA RO RILR7T 2 R8 B-1B-2R0 RI9R1 ~ERI8 &Gds R12 /F

RIOR "N \N A% %4 R3)q RI11 R6 RI6 RO RI3 R7T Rs R8 Rl4 B-3 B-4 In

all of the aforenentioned structures: gisOorl; dis Oor 1; Ais

sel ected fromthe group.consisting of an oxygen atom a sulfur atom

a \NR22 24 2526\ pRz7 @' 30 31 seleniumatom | ,—\R23R -N(OR R

, I -PR R, -P(OR OR )@ sulfone group, a sulfoxi roup and

-Se(O R39; B i €cted\fromthe group §ongis¥ing of~g

ni t rogen- cor i ning gfoup, and a
dup®ctonsi sting of an

a_nitrogen-containi ng

roup, a 22 phosphof|-d

oxygen atom a Su
Cl- C30 hydrocarhb

\ o}
~N
F
Nan
F
OH F CH
2 3
oy =
ON,
OH N
N
OH Phab

NH PPhy
N ;
OH 8
on ‘Z::>

26



phosphor - cont ai ni ng C - C30 hydrocarbyl, a sulfone group, a sulfoxide
group, NR22 -N(O R25R26 PR27 , and -P(O R32(OR33), wherein N, 0, S,
Se and P each represent a coordination atom E is selected fromthe

group consisting of a nitrogen-containing group, an
oxygen-cont ai ni ng group, a sulfur-contai rs
sel eni um cont ai ni ng gro p=and a phospho g group, wher ein

N, O, S, Se and P eac esent a coordi atmon atonr F is selected
fromthe group consistag «f a nitrogen-co
oxygen-contai ning group, a mulfur-containin
sel eni um cont aj oup and a phosphor-c i ni ng group, wherein N,
0, S, Se epresent a coordi Gis selected
fromthe gro ting of a Cl1-C30 hy , a substituted

Cl- C30hydrocar byl and an inert> functional group; Y and Z are each

i ndependent|ly sel egt=ed fromthe group consfstin a

ni trogen-cont ai ni oup an oxygen- cont I 6@% a

sul fur-contai ni ng »gfoup, a sel eni um cont a¥ni oup and a
phosphor - cont ai nijasg greup, for examle, -NR 23 R24 , -N(OR 25 R 26
. -PR 28R29, -P([OR3 31, -OR34, -SR35, -S(O)R36, -SeR3ps and

-Se(O R39, whe ff 0, S, Se and P each repteSent a coordination
atom -* repreg s a single bond or a doub bond; -represents a

6 and R38 to R39
are each independently sel ected fromthe group'consksting of

hydr ogen, a Cl-C30 drocarbyl, a hal ogen atom,_a substituted Cl-C30
hydrocar byl (prefg [ naled hydr ocar byl ,

for exanple, -CH2G+nd - CH2CH2C1l) and an in €tional group,
wherein these gr Qups | eoul d be identical to or rent with each

ot her, and anymédjafent groups, for exanpley"Rvwith R2 and R3, R3
with R4 R6, R R8: and R9, R23 with R24, o# R2B with R26, could
forma bond or Ing altogether; and R5 i
consi sting gae pair el ectron on

ai’ni ng group, an

OH
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nitrogen atom hydrogen, a Cl-C30 hydrocarbyl, a substituted Cl-C30
hydrocar byl , an oxygen-contai ning group (including a hydroxyl group
and an al koxy group, for exanple, -OR34 or -T-OR34), a

sul fur-containing group (for 23 exanple, -SR35, -T-SR35), a
sel eni um cont ai ni oup, a nitrogen-cont ai ni
R/

group (for exanple,

-NR23R24, - T- NR23FR and a phosphor - cont ai ni \g for exanpl e,
PR28R29 28R29 (%°~./, J -T-P(OR'R"), i -hm when R5
is selected fronfthe groups/consisting of th- oxygen-,-ftalnlng group,

the sul fur-contq
sel eni um cont g group or the phosphor- jai ning group, N, 0, S
P and Se il nation atom and is
able to coo olnate With the Goup | VB ne In the context of
this invention, the hal ogen ‘atomis selected fromthe group

consi sting of F, Br and I, NR22 the n|tr -containing grow is
sel ected fronlthe pup consisting of I -NR23R2&/ - T- NR23R24 and
-N(O R ~5R26 the phosphor-containing group is4sekgcted fromthe group
consisting of PF ™ 303132331 -PRRS -R{ORR and -P(OR (OR
), the oxygen-cgntajning group is selected firomthe group consisting
of  hydr oxy ang” THe alkoxy group , for exa “OR34 and - T- OR34,

t he sul fur- {ng group is selecte e_group consisting of
-SR35 - T- SRS R36 and -T-SQ2R , t um cont ai ni ng group
is selected f group consi sting of , - T-SeR38, -Se(O R39
and -T-Se(O R39 the=group T is selected fronkégfagroup consi sting of

the Cl-C30 hydroc the substituted Cl - drocar byl and the
i nert funcgggnal and R37 is sel esked he group consi sting
of hydrogen, tHe 3@ hydrocarbyl, the Bgenf%ion1 t he

substituted Cl - @30 hydrocarbyl and the |:::£?i:[%<:
O3iMes
MezN\/\ NS E ; Pivley

PPh; =N

H,C
OH OH
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functional group. According to this invention, the Cl-C30 hydrocar byl
is selected fromthe group consisting of a Cl-C30 alkyl group, a
C2-C30 cyclic al kyl group, a C2-C30 al kenyl group, a C2-C30 al kynyl
group, a C6-C30 aryl group, a C8-C30 fused-ring Qroup or a C4- C30

het erocycle group, the substituted Cl-C30 hydfocyrbyl refers to a
Cl1- C30 hydrocarbyl havinrg one or nore inert sbthsfituent(s). By
inert, it neagns that t k: i .ubsﬂantlal

i nt erf er ence t he dinating to the ce fral metal atom Unl ess
24 ot herw se ox: f ndi cated, the subks{ituted Cl-C30
hydr ocar byl : IIy efers to a halogen 1 Cl- C30 hydrocarbyl

fused- ring gro or a halogenated C4- C30\be erocycle ,group, the
inert functional group refers to any inert functional ‘group other
than a hydrocar byl a substituted hydrocarbyl. According to this
i nvention, the inert nctional group could be, f exanpl e, the

hal ogen atom the oxfgey-containing group, the ni ¥t ggen- cont ai ni ng
group, a silicon-£ontaining group, a gérma nont.lnlng group, the
sul fur-cont'si gffoup or a tin-contai roup f Or exanpl e, an

et her group -xanple, -OR34 or -TOR3LH), HC10 ester group, a
a Cl-Cl0 al koxy group and_a nitro group, and the
| i ke. According to this invention, the inert”functional group: (1)
does not interfere with the’ coordlnatlng to the Group I'VB metal atom
(2) is diffefent frem ed J of the groups A D B and Z in the
structure, A K)PNES S

met al atom’hap edich 'of [the groups A, D,
therefore will i MB met'al, atomin place
of these groups.| Ahe silicon-containing grous is selected fromthe
group consistimgof -SiR42R4A3R44, and -T- S R45, the
germani um containing group is selected fromthe group consisting of

5 he Goup | VB
Y'and zZ, and

In a preferred embodiment, the nonmetallocene ligand is selected from the
group consisting of the following compounds.

/‘ ; —N
=
PPh; - Ph

N
OH OH “Eh

e Wy
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- CeR46R47R4A8, and -T-GeR49 the tin-containing group is selected from
the group consisting of -SnR50R51R52, -T-SnR53 and -T-Sn(O R54, and
R42 to R54 are each independently selected fromthe group consisting
of hydrogen, the Cl-C30 hydrocarbyl, the hal ogen atom the
substituted Cl1-C30 Jrocarbyl and the inert functi onal group. As

t he nonnet al | ocene noL exenplified |s the fo ng corrpounds

25 NN-/PPLZNh ~POROHN NOPNOR
NCRFNN%/‘\ C]—IPhlP\//

OH \

oH Ph,P

NH PPhs

.

A0

PPhy Ol

In a further preferred embodiment, the nonmetallocene ligand is selected
from the group consisting of the following compounds.

PPhy
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oH/ \ Jf 26\ / NN O NPPhz OH COH/ NPPhr N\~ N O OH
\' /Ph NH// Phz \ OH2COM \ CH\ Ow Ph P1/Ph "M
\&;\I~NF Fi F \' F ZOHF Ph2P OH 27 H3C\ pc/,/ PC/ NS

In a most preferred embodiment, the nonmetallocene ligand is selected from
the group consisting of the following two compounds.

S
D'Phy

and

The nonmetallocene ligand could be used with one kind or as a mixture
of two or more kinds. '

According to one embodiment of this invention, to conduct the
contacting step, the chemical treating agent is used to contact the magnesium
compound (the term “magnesium compound” hereinafter is taken in its
broadest sense, to refer to the magnesium compound as such, the modified
magnesium compound, or further, a aforesaid pre-treated version thercof,
unless otherwise specifically indicated), so as to obtain the contact resultant.

There is no limitation as to how to conduct said contacting step, as long
as it is possible for the magnesium compound to contact with said chemical
treating agent, so as to obtain the contact resultant, for example, as follows,

In case a solid chemical treating agent (for example ZrCl4) is used, first
of all, a solution of said chemical treating agent is prepared, then the solution
of the chemical treating agent is added (preferably dropwise) to the
magnesium compound, with a predetermined amount of the chemical treating
agent. In case a liquid chemical treating agent (for example TiCl4) is used, it
is acceptable to add (preferably dropwise) a predetermined amount of the
chemical treating agent as such (or after dissolved in a solvent) to the
magnesium compound. The contacting reaction continues (facilitated by any
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\ OROM NH Phz /NH//PPh2 HCOHCO ~ OH~ OSi M3 Me, N M,N ~N
Phz /N //PPhi HCOHCO GSiM3 ORPM N PPhz ~NH COROHNR d
O\ NPMei PB., OROR 28 2PPh2 N OH H Ph2p (5 N2e-Ph / SNP OH CN

CHpe

I\/E.I_IhN\ NPh S5 / OH11 Ph/ OH Ph ;
stirring means, if necessary) for 0.5 to 24 hours, preferably 1 to 8 hours,

more preferably 2 to 6 hours. Then, the resultant is filtrated, washed and
dried, so as to obtain the contact resultant.

The filtration, washing (1 to 8 times, preferably 2 to 6 times, most
preferably 2 to 4 times) and drying can be conducted in a conventional
manner, wherein the washing solvent could be the same as that used for
dissolving the chemical treating agent.

In the contacting step, ratio by molar of the chemical treating agent
(based on the Group IVB metal) to the magnesium compound (based on Mg)
could be 1:0.1 to 100, preferably 1:0.5-50.

In preparation of the solution of the chemical treating agent, there is no
limitation as to the solvent to be used. For example, that for preparing the
solution of the pre-treating agent can be used herein. Further, the solvent
could be used with one kind or as a mixture of two or more kinds.

Tt should be noted that any solvent (for example, an ether type solvent,
specifically, tetrahydrofuran) that can dissolve said magnesium compound
can not be used in this step.

There is no limitation as to the concentration of the chemical treating
agent in the solution, which could be determined by a person skilled in the art
as needed, as long as it is sufficient for the solution to deliver the
predetermined amount of the chemical treating agent to contact with the
magnesium compound.

According to this invention, there is no limitation as to the temperature
at which the contacting step is conducted. A high reaction temperature helps
to promote the reaction of the chemical treating agent with the magnesium
compound, and the reaction time could be decreased accordingly. In light of
the fact that different solvents have different boiling points, it is well known
for a person skilled in the art that the reaction temperature must be below the
boiling point of the solvent used in the contacting step. For example, the
reaction temperature could be at 20 to 65°C for hexane, and 20 to 105 C for
toluene, and so on. Therefore, since the reaction temperature depends upon
the solvent, one can not uniformly specify same in this regard. However,
generally speaking, the reaction temperature could be that 5 to 10°C below
the boiling point of the solvent used, without any limitation to the lower limit
of the reaction temperature. There is no special limitation to the reaction time,
generally it could be 0.5 to 24 hours. In case of an elevated reaction
temperature, the reaction time could be shortened accordingly.
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In a preferred enbodi ment, the nonnetal |l ocene ligand is selected from
the group consisting of the follow ng conpounds. PPh2 Phh N OH OH
'"Ph Df OHOH29/ \ P N\ OLF-N FFN OHFO4d \ NO2N OH
/' \'' N OHPh2P NHPPh2 OH/ \ S\ CHI~ /1 \ N\ O NPPhz CH OH In a

further pref qenr@dendode Psthted bat nhaTii dhd eoanwtiigyang, iis iselotciladys

];\I; Ighm Bh? rﬂerc%g'?argfof'c? e r'c‘lgsglfveh?.e Tt ! igvm[on%a?,o TREUNGR tionNot theNcherhlc
treating agent with the magnesium compound can be carried out in the
absence of a solvent. To this end, the chemical treating agent must be in a
liquid state. In this case, the reaction temperature and the reaction time could
be predetermined as needed. Generally speaking, the reaction temperature
could be at least 5 to 10°C below the boiling point of the chemical treating
agent, and the reaction time could be 2 to 24 hours. As a rule, the more
drastic the reaction between the chemical treating agent and the magnesium
compound is, the lower the reaction temperature should be set, resulting in a
prolonged reaction time. For example, when the chemical treating agent is
TiCl4, the reaction temperature could range from -30°C to 126°C, the
corresponding reaction time could be between 2 to 12 hours.

Further, in an embodiment according to this invention, the mixture mass
(without separation of the pre-treated magnesium compound therefrom)
obtained in the aforesaid pre-treating step, if any, could be used, instead of
the magnesium compound, in the contacting step. In this case, since the
mixture mass contains an amount of solvent, it is possible to reduce or
eliminate use of solvent in the contacting step.

According to this invention, by treating the thus obtained contact
resultant  with  the  nonmetallocene  ligand, the  magnesium
compound-supported nonmetallocene catalyst according to this invention can
be obtained.

According to this invention, by treating said contact resultant obtained
in the contacting step with said nonmetallocene ligand, reaction occurs
between said nonmetallocene ligand with the Group IVB metal contained in
said contact resultant, so as to in-situ form a nonmetallocene complex
(hereinafter referred as the in-situ supporting reaction), whereby obtaining
the magnesium compound-supported nonmetallocene catalyst according to
this invention.

There is no limitation as to how to conduct said in-situ supporting
reaction, as long as it is possible for the contact resultant to be treated with
the nonmetallocene ligand, for example, as follows.

Firstly, a solution of said nonmetallocene ligand in a solvent is prepared.
To facilitate dissolution of said nonmetallocene ligand in the solvent, heat
could be applied during the dissolution, if necessary. Further, if needed, any
stirring means could be used in the dissolution, whose rotational speed could
be 10 to 500 r/min. To achieve the predetermined amount of the
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OHOHPh OH>ee 30 PFNF o OHOHF and In a nost preferred
enbodi ment, the nonnetal | ocene ligand is selected from the group
consisting of the following two conpounds. nIN rrn:. N OH OH and
The nonnetal | ocene |i and could he used with one kind or as a m xture
of two ornQfypet a&fmge H1 the tigabsuppemied ineametgtlocene catales tadng
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her ei naf tginhetal %ﬂe'l d Pin I?ﬁ@%g E@nefa‘?l ¢H8b 350 preferably
magnesi urg(? S t he rm rragne um conpothn
further, gqnggg {“d pre- treat ed ver5| on t hereof, wunless ot herW| se

speci f | cal Ly tOdE r%dg 1ds§) 18fioh? H&Ieas nb NS %ﬁto Clg rtgstHnL:ts%%e tT{beBS
w1

is nolimtatTto COh uct,.sal

n
be 1t i s Usdeia5 LoRGya% M SALRT (A USRI IEonEBICERI0 i fgand. For
cheni cal cxanaple mxcayplificd 58 ams Jeanﬂat@irrﬁxampl@orn@éane,els@mrmthepﬁme
exanpl e, @gafiel homane,l or desaneg =l thk tikephosiclio eldaneg fageramplar cyclo

teﬁgg{)! ﬁ Ziépkdne, dl§€fﬂaxahbr clooﬁe hhe c&@lﬂ&ﬂaﬁe ef c§é‘1cﬂd6&ﬁ{€ @Al the
oot ng 1agend hafo@é' 'Lér algl crj;ﬁgp% cc}gl %ﬂﬁn%ﬁf@hq&lo hexane,
corrpound :%EPCH a ‘1P "HEE ‘e J ar%%/mfi Iﬁ’ ?:rr‘?erﬁt apet g& ! "butane,
agent . EQR0, Metaang, Fﬁ'lélal ethaqigs | diprageonth @Fe,ekrahmmom@ihgne
i S used trtbromo gthesst dbibeome hudngparst éh@lii]gp, pligompted cyclic alkane,
pr edet er nfiopegtaaiplenthriddied cgbRimhednd, iebddiingtedasnlo agnsaied) chmrmated
after di sgRllyethdplade,SOtNRMnatd® ¢§8lo decane, chlorinated cyclo nonane,
chlorinated cyclo octane, brominated cyclo hexane, brominated cyclo pentane,
brominated cyclo heptane, brominated cyclo decane, brominated cyclo
nonane, brominated cyclo octane, and the like, an aromatic hydrocarbon, for
example, toluene, xylene, trimethyl benzene, ethyl benzene, diethyl benzene
and the like, and a halogenated aromatic hydrocarbon, for example,
chlorinated toluene, chlorinated ethyl benzene, brominated ethyl benzene,
brominated toluene and the like.

Preference 1s given to the alkane, the halogenated alkane and the
aromatic hydrocarbon, more preferably hexane, dichloro methane, and
toluene.

The solvent could be used with one kind or as a mixture of two or more
kinds.

It should be noted that any solvent (for example, an cther type solvent,
specifically, tetrahydrofuran) that can dissolve the magnesium compound can
not be used in this step.

Then, the contact resultant is added to the solution of the
nonmetallocene ligand under a temperature ranging from the room
temperature to that 5°C below the boiling point of the solvent for dissolving
said nonmetallocene ligand, under sufficient stirring, such that ratio by mass
of the nonmetallocene ligand to the contact resultant is 0.01-0.50 to 1,
preferably 0.10-0.30 to 1. The contacting reaction continues for 0.5 to 24
hours. The stirring means could be a ribbon stirrer, an anchor stirrer and the
like. For the ribbon stirrer, the speed could be 5 to 50 r/min, while for the
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magnesi um conpound. The contacting reaction continues (facilitated by
any 31 stirring neans, if necessary) for 0.5 to 24 hours, preferably
1 to 8 hours, nore preferably 2 to 6 hours. Then, the resultant is
filtrated, washed and dried, so as to obtain the contact resultant.
The filt raatchon stiwsshthegsgebd eowdtin® 4o 200efmimbly 2 to 6 times, nost
preferably 2 to 4 tines) and drying can be conducted in a
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react i on afmpimetiotedyrlcwl beiliagt poigt agbment W tibed,hee comgpaeati vely shorpdundg
and the rdaatioanstyrefere€lll while desnpased h@glﬂbaﬂhﬂ pbintl §odhéntok used,
the fact é%@?oﬂilﬁg %B}n ﬁ% f{ 5‘%/ e%rghg ‘?ﬁﬁ’ fé@‘eﬁ@ﬂntﬁle nylhé
59 145n i0

wel |l kno
t ermer at Jﬁ@mﬁz@wrsés SAMSRALK R ﬁﬂpﬂén&dq%hp doe golyent

t he cont asseidng osteampler ixcaspltetrabhdrofuescis vsed esphe splvantcthd drydag

at 20 to @bfpdrafurbesaile, rak Fbrh0230% 63O in case toluene is used as the
solvent, the drying temperature could range from 65 to 105°C, while in case
dichloro methane is used, the drying temperature could range from 0 to 37°C,
and so on.

Further, in favor of the interaction between the contact resultant and the
nonmetallocene ligand, the resultant mixture obtained is usually aged for 0.5
to 24 hours under a sealed condition at the room temperature, so as to
enhance the bonding strength therebetween.

According to another embodiment of this invention, to conduct the
contacting step, the nonmetallocene ligand is used to contact the magnesium
compound (the term “magnesium compound” hereinafter is taken in its
broadest sense, to refer to the magnesium compound as such, the modified
magnesium compound, or further, a aforesaid pre-treated version thereof,
unless otherwise specifically indicated), so as to obtain the contact resultant.

There is no limitation as to how to conduct satd contacting step, as long
as it is possible for the magnesium compound to contact with said
nonmetallocene ligand, so as to obtain the contact resultant, for example, as
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tol uene, and so on. Therefore, since the reaction tenperature depends
upon the solvent, one can not uniformly specify sane in this regard.
However, generally speaking, the reaction tenperature could be that
5 to 10C below the boiling point of the solvent used, without any
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hours. FWG@ t’(ﬁﬂ60lg'/1Lan enbodi nent according to this invention, the

m xture mass (w thout separation of the pre-treated magnesi um
conpound t herlefcase)a doktadngddgiis conduates aften theprantactdng istep, dhepmaunt

any, coul g i@ 4630€ht i0T5¢ @36d @hn HehRiriRgrediced seeqdingly. i n the

contacting step. In this case, since the nixture nass contains an
anmount of SO"P@fﬂre afte bsidpeslatiohe therer Bdnodimitationi as natthcusdveit to be
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| i gand, t FERGR
accor di ngoqtan@,hn@nwme% llearﬁn‘ﬂ@?% b e C e 8 ocerdie Of %%H}I}sfe cyclo

i nvent i onperttaner exatlo e xaaied cyolet heptaneseyelamonsmeaionsyclo decane, and the
like, a halogenated alkane, for example, dichloro methane, dichloro hexane,

dichloro heptane, trichloro methane, trichloro ethane, trichloro butane,
dibromo methane, dibromo ethane, dibromo heptane, tribromo methane,
tribromo ethane, tribromo butane and the like, a halogenated cyclic alkane,
for example, chlorinated cyclo hexane, chlorinated cyclo pentane, chlorinated
cyclo heptane, chlorinated cyclo decane, chlorinated cyclo nonane,
chlorinated cyclo octane, brominated cyclo hexane, brominated cyclo pentane,
brominated cyclo heptane, brominated cyclo decane, brominated cyclo
nonane, brominated cyclo octane, and the like, an aromatic hydrocarbon, for
example, toluene, xylene, trimethyl benzene, ethyl benzene, diethyl benzene
and the like, and a halogenated aromatic hydrocarbon, for example,
chlorinated toluene, chlorinated ethyl benzene, brominated ethyl benzene,
brominated toluene and the like.

Preference is given to the alkane, the halogenated alkane or the aromatic
hydrocarbon, more preferably hexane, dichloro methane, and toluene.

It should be noted that any solvent (for example, an ether type solvent,
specifically, tetrahydrofuran) that can dissolve the magnesium compound can
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in the contacting step with said nonnetal |l ocene |igand, reaction
occurs between said nonnetal |l ocene ligand with the Goup |IVB netal
contained in said contact resultant, so as to in-situ forma
nonmet al | ocene conpl ex (hereinafter referred as the in-situ

suppor t i nptibeactddomdreimher eby obt ai ning the magnesi um

conpound- supported nonnet al | ocene catal yst according to this

i nvention. Theheesolveno cbiiid batused veith tomehloindt ar spaduittusaotl twe-ai mere
supporthg éeactlon as long as it is possible for the contact

resul t ant Po ‘be treated with the nonnetal |l ocene |igand, for exanple,

ool vont 15 il Yhe SqREhttholl 9{"3?’3“922?%?@‘1@&“ PeFTfle | bORMbn LA the
nonnet al | fét%ﬁP ghe ligap a%@l a?’f aﬂ’](?g @’ 3’ ? 35&7#%;51

t he di ssciufifictemt Stfrrlrmgc-:essl@hrt)hat Fratlohl@r m@lar mé”e@n@dnmaw a!z,qqemreu gand to
nmeans couhd Meghsddn robtoutics Sledsetli om, Mghdsed totlai Dopacfespelyd] doudF.
ﬁgnrlrgt ;FI chbhfichin Tféla%@l'@heé/cﬁlﬂﬁlféspfcﬁ‘@!iQbmtﬂﬁéuﬁémﬁﬁtel@ﬁ iﬂ&dtre@&mon
ki ng tﬁfﬁ%“@é@ A, PokdSahld I&ﬁ%%ﬁnﬂ 2bA°ERn 4 | itfihe
(o the rREGHSERITEAMMERYoRENS LeARAZATS, 105 Hagne S&Bﬂ%%WQPP dn by nass
of the ”O”ﬁ@' Ce”e " a”d 'ﬁ‘dr(?'% ¢’&d %ﬂn{;ﬁ— gﬁ oY, tﬂ]l‘gel‘t Ind2fe

g/L, prefer

Ui m tati dikesk %thﬁhél f\/é‘ﬂ’ff%o aoulé@%Po% fﬁ%inso‘wﬁtlﬁt fog 4he
di ssol ve arehonstimestrathcospass ¢Qlddrh¢ 5 fto 2 00artaim) e exenplified is an
al kane, for exanple, pentane, hexane, heptane, octane, nona r
decane, and tWpon; Kaist @f dhecreadtiome, theoreaydiang anixtytq ds &’ﬂeﬁ@ to

cycl o hexfiletiary ahé wesbingeor tyfiltratiomaweshing anddryidgcanty dandt dtdng

like, a h@itﬁgaﬂﬁq@duah@mewa&l@m%egamalt@ obihghiher @rretthesealtasi.chl or o
hexane, dichloro heptane, tric foro nethane, trichloro ethane,

trichloro butHge filtrdiibhciml washanecadbbroomduetdthitea cdnventionabpagndhe
tribrom ﬁgéﬁlﬁ 1soi% @f@ifp thane, shﬁiebr:%TDt}fA‘E't ¥3edamer t Aessol¥idg ahe
hal ogenat e Qle @éﬁg l:?é’cc,(%r;? Lﬁ]ﬂé&“}ﬁr 1to
chlori nat%%nre ori n orinated
cycl o dec ﬁ'éneseli’lr rﬁ% t@ ilﬁleﬁoﬁkﬂ%l’m%ﬁ?@y g‘? g&“@ﬁél o oct ane,

br om nat ed cy,[; c{] %&"‘g” ecou Olg% & %?10%3’&3 is & 3 tional way, for example,

drying under an inert gas atmosPhere, vacuum drying, or vacuum drying
under heat, preferably vacuum drying or drying under an inert gas
atmosphere.

Further, in an embodiment according to this invention, the mixture mass
(without separation of the pre-treated magnesium compound therefrom)
obtained in the aforesaid pre-treating step could be used, instead of the
magnesium compound, in the contacting step. In this case, since the mixture
mass contains an amount of solvent, it is possible to reduce or eliminate use
of solvent in the contacting step.

According to this invention, by treating the thus obtained contact
resultant with the chemical treating agent, the magnesium
compound-supported nonmetallocene catalyst according to this invention can
be obtained.

According to this invention, by treating said contact resultant obtained
in the contacting step with said chemical treating agent (i.e., the Group TVB
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brom nated cycl o heptane, brom nated cycl o decane, brom nated cyclo
nonane, brom nated cyclo octane, and the |like, an aromatic
hydrocarbon, for exanple, toluene, xylene, trimethyl benzene, ethyl
benzene, diethyl benzene and the like, and a hal ogenated aromatic
hydr ocar bagtal fcomexant)|, ecactidn accnes betwerntie GrobpolVRanethlezappound

benzene, o abathethllyteRenzang, colthpivdnii edid obheute randtarte sbi &eto
Pref o1 eng i Bl e gﬂ@ ﬁrﬁﬁ}] g Rik#n aodit s

aromatic ﬂi‘ﬁ’%ﬂ‘?‘{"

t ol uene. S\*HEOE%‘F%%QC &‘gﬁpa"
two or nmoveametaH@sene catlpefl aroes %T@dﬂ]ﬂ%&%"%‘i&?%ol vent (for exarrpl e,
an ether type solvent, _specifical Ig t et ra%drofisjran

ha
di ssol ve the ThdRels & Lmbahion asat0 BoW e coadyct $aid,; ; %‘%‘é up?ﬂé‘ﬁng
the cont aeactiesuis dong ias mddwsslcble ifer ¢oe gontast grsyent Kbhﬁéf%ﬂtP%d’é‘n]é

| i gand Urtﬁerch%nileﬁpﬁ'eatlng%gl’eﬁngjon@th,tatBefcrlth tenperature to that
5 C below the boiling point of the solvent for dissolvi sai d
nonnet al | ocera ddsgansolidrtemisal frieetingtagsnt (forrﬂggampﬂ@hztgléﬂ i ased, Bt

mass  of dhg] NPBIRER] OF SAid ¢HGARA] iatihg Mt ds prémavl] divn the solution
0.01-0.5Q 46,1 eherhf ﬂl%@?@%%géﬁfrg s 38dEQ ( refzi%.?o i{‘ﬁ OB isEps Qﬁ@tcbﬁﬂact

conti nues fo t
stirrer, gAUbARh&F ZilEPMRSTalg ¢t |rr |‘Eﬁ n sPll-eﬁ;f[é?r

speed cowmobnt Bfttheschemical, tr\ﬁmltl% &gﬁ*fltt ﬂ@ cag andavid shemiesl trteﬁ‘@ng
speed coudgbnb€fdr ¢xadPl TICHMD is Tibed),it & a¢depiale tofaddhépretareblyodropwise)
. resul tant rﬂré&é‘tre?mlﬁeé L’Eﬁh@ﬁh@%ﬂ the chbhiigdl eratingshizest andsubty 60 after

(rjr;gﬁgta S:ﬁ §€ tﬁt JcoorihéI a?r\lﬁgép'r@gultarﬁo ?ﬁet&)tﬁgé é@;&%ﬂon

e e e
has a | oveqnilitd aohelew 35tGefdrol terl 2Waguiss p@ﬁ@ﬁ‘@blﬁfea towhihoars.nEhen, the

resul t antres{ntéﬁp{seﬁttﬁ@tea fiaghicd ahidditeht @diredthe drietitwithway filtsation and
preferred, 1ae i eg %@ ol ai ”gnﬁﬁ‘tihﬁi c? ﬁ@uﬁllﬂfbrf&i nénﬁl‘éteﬁlocene

tinmes, pre mes, prefe to 4 tines.
drying co?ﬁa l§ conduct ed in a conventional vvay
The filtration, washing (1 to 8 times, preferably 2 to 6 times, most
preferably 2 to 4 times) and drying can be conducted in a conventional
manner, wherein the washing solvent could be the same as that used for
dissolving the chemical treating agent.

In this step, ratio by molar of the chemical treating agent (based on the
Group IVB metal) to the nonmetallocene ligand could be 1:0.1 to 1,
preferably 1:0.3-0.9.

In preparation of the solution of the chemical treating agent, there is no
limitation as to the solvent to be used. For example, that for preparing the
solution of the pre-treating agent can be used herein. Further, the solvent
could be used with one kind or as a mixture of two or more kinds.

It should be noted that any solvent (for example, an ether type solvent,
specifically, tetrahydrofuran) that can dissolve said magnesium compound
can not be used in this step.

There is no limitation as to the concentration of the chemical treating
agent in the solution, which could be determined by a person skilled in the art
as needed, as long as it is sufficient for the solution to deliver the
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for exanple, drying under an inert gas atnosphere, vacuum drying, or
vacuum dryi ng under heat, preferably vacuumdrying. Generally
speaking, the drying duration could be 2 to 24 hours, however in
practice, one could determne the end of the drying by sanpling the
m xture heedetedminet anmouan aifythenghemécaletrghting osgendf ta liecatathsl 6oniach
t hermal weielhdntl oss nethod. Specifically, in case the tenperature at
which the resultant mxture is dried is 5 to 45C below the boiling

Gt or m ned adt flocas (g Becpoitel @l tiatch Hhe iR%Ring BICP, 0 BOHOD oy
y .In case compAar :

boi | i ng JHCAESAY| LRSS & %@8&9{-(&@%#&3% RS 311% ﬁ&%?ﬁaﬁyé’%éhgdﬁ?ééﬂcé%

i s pref ertredingragért withomparontastateyulingihcasobe icatripdont is she ehsenag of a

used,  a RTINS ERIPHA N MBICH] LRAUNG!HNY niliKtald B liguid efaeer ed.
The drying tenperature 1s generally 5C to 45C bel ow the boiling

0 L ELE0N S, LA el
: ! f.rom

63C, | n dRGUITERIA PRI JadeR g SuBsARKAT ?ﬂﬁﬁ@%&?‘ﬂbﬂl}lgﬂ?ﬁ@r dhlsfge
coul d rangfe okygen 6By sutsE@tialhahkydiousasendidiophlinr abseschant %y aesedit

t he dr yl t e . om0 y .
Furt her, %ﬁﬁ%ﬁ?owet ﬁ@%’éd@ﬁea%%téﬂt FfOwlaferd Had cHykeRO iANthe system

einteractio e en,the,contact re t
and the GOISHERSH 1P COMRINYQYS ,Copﬁréﬂlregsiﬂte?n!esﬁi il 1601%1?% a[‘ghh?%’ th-e
usual | y agegnésinnd chmpaugitshppeted mmmetatlogend abakyst iagaodingne this
[gg{netgmgﬂifﬁhﬂg@% Oﬁ%ragr%%hrgﬁ,nhﬁnﬁﬁlag!ge ghﬁ‘@di 0N Stdeandt eontainer with a

. er. .. 0 i nvention, to
conduct tH Og(%‘rﬁe&LPPﬁ fétsélﬁfﬁ%ﬁyh%"%ﬁ?{ﬁ&tféﬁgéé’%’ elh%sgehd is used to
contact the magnesi um conpoun (ﬂge term '.nagnesi um c rrpoungi;ll; .
herei nafter & t 2kEn PR Bhoabibs; DyFEHON; Oreﬁgff’egr QD theMaghesium
magnesi uncamppundduppostedmonrhetatiodiene edtalystgrresiugad asraforasaid.or
further, a aforesaid pre-treated version thereof, unless otherw se
speci f : cal |y inndi fiatlest) enfmdimetd mfvoadingt be thimtmcentiasuthcamagribsanms
is no |i é ' i t i i
as 1t 1o puBbbEfdSppbBrAl'hofneRNiitche ol e SPALEGKIING (51 IATHEM in
nonnet al | ¢¥BREAtiGHaFEh @oc‘a§3ai@Y§bt%W?£%@sc%ﬁP?§YStr é)ésl}F’E“a&n?r, Cft@ﬁ]yzmg
exanpl e, @lfindpomopbbmmerization/copolymerization.

In this connection, the magnesium compound-supported nonmetallocene
catalyst according to this invention is used as the main catalyst, one or more
selected from the group consisting of an aluminoxane, an alkylaluminum, a
halogenated alkyl aluminum, a fluoroborane, an alkylboron and an
alkylboron ammonium salt is/are used as the co-catalyst, so as for catalyzing
the olefin homopolymerization/copolymerization.

There is no limitation as to how to conduct said olefin
homopolymerization/ copolymerization, any conventional process that is
familiar to a person skilled in the art can be used, for example, a slurry
process, an emulsion process, a solution process, a bulk process or a gas
phase process.

The olefins to be used is selected from the group consisting of a C; to
C1o mono-olefin, a diolefin, a cyclic olefin or other ethylenic unsaturated
compounds. For example, as said C, to Cjo mono-olefin, exemplified is
ethylene, propene, l-butene, 1-hexene, 1-heptene, 4-methyl-1-pentene,
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Firstly, a solution of said nonnetallocene ligand in a solvent is
prepared. To facilitate dissolution of said nonnetallocene ligand in
the solvent, heat could be applied during the dissolution, if
necessary. Further, if needed, any stirring neans could be used

duri ng t hb-odtasgl u{dmney\hk}aﬁdeoelﬁ,i d)rdiide&pﬁed 1-coclopehtent) horbodfiene,

r/mn. Acr?&‘b%i‘ﬁ‘gdlﬁﬁet Iﬁhﬁ é S,egé‘fsgﬁcf 61 "fﬁl\/n&ér{lﬁhﬁ@ﬁ' fr%gg éﬁ’})ﬁ%lene

anount of vent

ligand. I rpﬁrstaghf-‘@ﬁnebérwa Rer 484 WEpeadione.; e said efier ethylenic
det er m neumsasutiated cengrmunts axem]ﬂx—ﬁmmsmmyﬂnacb&ﬁe,sam (hieeh}hcsykatas g

ability Oﬂhls'sghé{gﬁcbh\f)noﬁt is!"Fecfﬂké’cF gnltp Bﬁ gl%qjﬁgs E4i988n, it
U
bt a1 o e ity DR TRELZRADE o o ASHEIS « and o |%?1%§nr(€ﬁﬁpnsby

uni form ¢@grodyalerizasipakit ngefetsheo chocpolymadrizatidyy ofaswoobr tthere of said
nonmet al | o ﬁ@g ligand in the solution is generally 10 to 250 g/L,
preferably to 160 g/L. In case a direct drying is conducted after

the contactings $l6R, Cf{]eth?%'[i}.xta p}?s[t ik @%16?:%&’ ?ﬂ;qlttﬁ ﬁ-oﬂ?e@oncs?ﬁﬂﬁof an

further reduced accor erei1s
limtati GHUBHNPERGe 8B) v@eﬁ%v BnBaumusead @@@ec&s alkyl salwaimunana

di ssol ve flhercbarare.abh oaléyébdriopannd d%oralk;dbamni esmeoaipni faled prefesably
al kane, lﬂ(ﬁ@ hept ane, octane, nonane, or
decane, Hnﬁﬁ@ﬁ?ﬁfanﬁeﬂf(@‘ﬁ?’u ane for exanple, cyclo pentane,

fIVELO geﬁ;r;gge%g S a@fr@ﬁ%qecﬁﬁldot@@nﬁﬂﬁglﬁlﬁﬂﬁﬂ&l 0 )glﬁﬁﬁﬂﬁ’eg gsﬁ t%&te as

hexane E¢Ragd Ash Bt @-tretatutgnﬁgmt, ritickenably inethml aleminpssee (MAO)
tri chl or cariibitrégthy] atlihimamn. et hane, di brono et hane, di bronmo hept ane,
tribrono nmethane, tribrono ethane, tribrono butane and the |ike, a
hal ogenat ed clled i pratésanefor frodexcing! ¢he chbagriesairad eympouhésapported
chlori natmﬂnﬁmm;c@ﬁet@awl s€ ch%tdmtgefb t}@ixCinQvehﬁ@haﬁesuﬂiweoaﬁdﬂ%ﬁﬂble
cycl o dec eagy P e{& PR or B oy tsﬂgsxlff BEGHEV the
brom nat e cI o he ane %%1 a@f ?

hept ane, IBP8 rﬁf Ha]tse]ao ooﬁlﬂﬂ anty 1ncrease
br omi nat d@e l;a@ldo %ilageto anﬂgﬂhfécantléé lnfa'ﬁa%@d)mlymewahgnaaqmﬁty foérthe
exanpl e, thutswéthned;ﬂa@m]qsttrlrret hyl benzene, ethyl benzene, diethyl

benzene and the like, and a hal ogenated aronmatic hydrocarbon, for
exanpl e, Further, by using different amounts of the chemical treating agent and/or

different amounts of the pre-treating agent (detailed hereinafter), it is
possible to freely adjust the polymerization activity of the obtained supported
nonmetallocene catalyst as needed, from low to high, thereby adapting same
for different olefin polymerization requirements. For this reason, the process
according to this invention is characterized by high process flexibility and
high process controllability.

When a catalyst system is constituted by wusing the supported
nonmetallocene catalyst according to this invention in combination with a
co-catalyst (for example, methyl aluminoxane or triethyl aluminum), only a
comparatively small amount of the co-catalyst is needed to achieve a
comparatively high polymerization activity. Further, the supported
nonmetallocene catalyst according to this invention boasts significant
copolymerization effect.

When a catalyst system is constituted by using the supported
nonmetallocene catalyst according to this invention in combination with a
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chlorinated tol uene, chlorinated ethyl benzene, brom nated et hyl
benzene, Dbrom nated toluene and the |like. Preference is given to the
al kane, the hal ogenated al kane or the aromatic hydrocarbon, nore

preferably hexane, dichlaro.,nethane, and . toluene. 1t.should _be naqted
that any SEOERYSY £6F él?i’w%@m%&mfgezatm%&mﬁw 109 {1 alyger
t et r ahy drigosiugh fhishabtained dogsts hight prly ey ladk denssypanh dreshn adpstalde
be used hmodéqulaMveigt distribwiooh.d be used with one kind or as a

m xture of two or nore Kkinds. Then, the magnesi um conpound i s added
to the solution of the nonnetall ocene Iigand at a tenperature equal

to or below 35C, under sufficient stirring, such that ratio by nolar

of the nonmet@j;aim?&ne | igand to the nagnesi um conpound (based on M)
is 1to 1-10, preferably 1 to 3-7. The contacting reaction continues

Lohehe1 b foRotpacht Shanigh el [RARL e o Pl LR TR
nonnet al F%i:aéﬁ%l%gl Bg%ﬁlea lgf’s?ﬂtl &]ilé)gi iﬁrﬂog%l%ébﬁ]ﬁgl.t%%én%'ti rring neans
Finon' PRIl PO b e
anchor st$‘iarl§f‘r;d 1§3§-e WaAtoel 8 t 0 200 r/nin. Upon finish of the
reaction, theyxyesultant thucrgﬁ

vaeni g or CBAF T itesBPotRE Figiﬁﬁj ??ty?%'g Qe ot 8 Anggium
wi t hout f$QMPARR ﬁuaﬁarﬁﬁé’sm%?ta‘g cgBe c@igyshindeissmined Byt the ICP-AES

resul t antmettimgl.fi [ trati on and washi ng can be conducted in a
conventional way. The washing solvent can be the sane as that used
for di ssol vi nghe pelymeriatian agtiztiy of Garmatalyst isssalapladed ahdollawisi ng
coul d be conducted fqor 1 to times, preferably 2 to 6 tinmes, nost .
preferably 2 Abthe endeat thepobnperigation theppolyserupradndt inghe reactor is
convent i aghbradaydriddoancbmaighed fodity mreighintier mass). iien, ghe patl ymspizetien
vacuum dradthdty @f sacedralgsy iigexpiesied bgad  valuef sh@bhod b3 dividegy i the
or dfxé! ngwe%qlﬁ;]ome'rg@%&naaﬁm HRPRRS BmobHE (BF'madd) S et adiy®sed
accordi ngt{ etpo'l§111'erlz%t1t0'nOGini{: ?g Fof?ﬂérepé{*a gs %at).

The molecular distribution of the polymer is determined by the GPC
model V2000 gel permeation chromatographer (WATERS Co., USA), using

o-trichloro benzene as the solvent, and at a temperature of 150°C.

Example I-1

Anhydrous magnesium chloride was used as the magnesium compound,
and TiCl4 was used as the chemical treating agent.

5 g of the anhydrous magnesium chloride was weighted, and 25ml
hexane was added thercto as the solvent for preparing the contact resultant so
as to have the magnesium chloride dispersed therein. Then, TiCl4 was
dropwise added thereto over a period of 30 minutes under stirring, and was
reacted for 4 hours at 600. The resultant was then filtered, washed by hexane
for 3 times (25 ml per time), and vacuum-dried, so as to obtain the contact
resultant.
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(wi thout separation of the pre-treated magnesi um conpound therefromn
obtained in the aforesaid pre-treating step could be used, instead of
the nmagnesi um conpound, in the contacting step. In this case, since
the m xture s. cgnt ai,ns an anmount, of lyent, jt is possible to
reduce or el ilgiﬂﬂéfﬁes(%ﬁgetheoira@%l folag, qfﬁgleé n¥%$}tl? AB2gREIUMACEBIDGIAE
to this iwaedtZon, by treating the thus obtained contact resultant
with the chemical treating agent, the magnesi um conpound-supported
nonmet al | ocene catal yst according to this invention can beg@i ned.

According to this invention, by treating said contact result
treati

agdent
bet weBh t he
% ai ned in

obtained in the contacting step with said chem cal
(i.e., the Goup IVB 37 netal conpound), reaction
Goup |1 VB netal conpound and the nonnetall ocene |i'ga
said contact resultant, so as to in-situ forma nonnetal!| ocene

conpl ex ( her eANgbhfictaRbeehediigmnd Nor e Stiticniippor ti nG\ Teact i on)
er epy opt alni e es] u 0 na- su or nonnet.a ocene
ot yot SO g e o aS The QRIS 107 AERBI8, 15 NaRTE e lgReas ignd),
how to coidocthesenrtachresultens upgordied therao inater saringp @nalsthiet rdastion
possi bl e {gftitpel ﬁﬂnaq%urrs.e%élaﬂhrmdp%afsh%at@g h\éik&ﬂ ifgpgﬁﬁf‘ép fﬁ ml

treating agent, .for ;exanpl e, ol lows. I'n ca SO em ca
treating B eﬁ’fﬂe%’f 3ha HEbRE 25 e e ¢ Pohiece g Uy copouRdPROTSH
of said chemhetillocenatdatalyatyeras dbdaimedpar ed, then the sol ution of
the chem cal treating agent is added (preferably dropw se) to the
contact resuntthnt s, dh¢ eppeemtratien dyuahss of the hehmwtBbsteniet igand was

predet er M MRdT, AHUMe 2htib Gy Ghedm 6flthE rrﬁﬁ*rﬁ&%ll@%g é:lisée{hcf:gps‘%hﬁ contact
P :
Lti:gg;)?aglh‘%?‘t‘ﬁg%ﬁj{ﬁ'ggg’tr‘Lfgra%?infﬁ\%sg;(arrg ;e)r e:jet efm! negsgrmulnt IofS

t he chem cal ,Hééaati qg aggnt_ ag such (or, after dissolved in a
sol vent) to tHee cafal%et obtadned awes namedcanCakTilng, i adhichthecennteni by

(facilitahass by Tamyass8idth) med teaosnteint byenassaf M% &fasal 3.¢0perature
equal to or below 35C for 1 to 12 hours, preferably 2 to 8 hours.
Then, the resultant is filtrated, washed and dried, or directly
dried without filtration and washing, so as to obtain the magnesi um

conpound- supg@xélﬁgldwpqcrpt al | ocene

Substantially the same as the Example I-1, except for the following
changes:

The magnesium compound was changed to magnesium bromide, the
chemical treating agent was changed to TiBr4, and the ratio by molar of
TiBr4 to the magnesium compound was 1:4.5.

The solvent for preparing the contact resultant was changed to decane.

_NQ
/Ph

N
on “ph

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to decane.
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catalyst. The filtration, washing (1 to 8 tinmes, preferably 2 to 6
times, nost preferably 2 to 4 tinmes) and drying can be conducted in
a conventional nmanner, wherein the washing solvent could be the sane
as that used for , dissolving the chemical treating agent. In this,
step, ratio by tes sragplenhegmmacaietiondt mags ffdhe nauretallosenp digand
G oup | VByaeak)L] and hkc parioeiyamags efieht immbt@nub@h@ﬁgana.té the cbntact

pr ef er abl i B preparation of the solution of the chem cal
treating %5%H?P§P%g?)ézlig'no limtation as to the solvent to be used.

For exanple, that for preparing the solution of the pre-treating
agent can be used herein. Further, the solvent could be used with
one kind or \zﬁ)ﬁa n}xiqrz of two or nore kinds. It should be noted
t hat any sol qu ot le anpl e, an ether type solvent, specifically,

t et r ahydr of ur t hat. can di ssol ve said nmagnesi um conpound . c not,
bo uaed 1 ¢ s AR SERE, B R EXERLIE st 6X0oH o dadoHoRine
of the chewingak: treating agent in the solution, which could be
determ ned by a person skilled in the art as needed, as long as it

i s sufficientThomaigressmhuterapotunddeds changdi to dhaxedeigresimadchloride

amount of iTcal ekl t :
Fesul tam(.l‘”?t@l%%?é%?b g Shende §§§;¢%ﬁ%‘”ﬂ%’ttﬁ‘é§1 caahecd tsﬁzpf%(m
i s not alfyRne)nfhesatp by melar laetiox thermpgnesiumg compowpg was 1:1,
reacti on afd theesalwent 6@l prepaeiali the cgendt resuhantheas chhaged te selutnat
can be carried out in the absence of a solvent. To this end, the

chem cal treating agent nust be in a liquid state. It is wel nown
that the aforenmentioned processes and steps are all regu o0 be

carried out under a substantial anhydrous conditi fn absende of
oxygen. By substantial anhydrous condition in ab Q\ QXY it
nmeans that the respective content of water and oxygen¥ n the em

concerned is continuously controlled to be | ess than her,
the magnesi uhhe aopmstdllecppolipaddneasrehahged ¢oe cat al yst accordi pgnd
to this ﬂh@.\s%g%gﬁ%rfefiés%ﬁ{geﬂﬁ:rﬁ&amb@an&%ﬂb'wga%fd%a@' chinged 8t&Hene.

container wt

In this example, the concentration by mass of the nonmetallocene ligand
was 170g/L, and the ratio by mass of the nonmetallocene ligand to the
contact resultant was 0.29:1.

Example I-1-3

Substantially the same as the Example I-1, except for the following
changes:

The magnesium compound was changed to butoxy magnesium bromide
(MgBr(OC4H9)), the chemical treating agent was changed to ZrBr,, the ratio
by molar of ZrBr, to the magnesium compound was 1:30, and the solvent for
preparing the contact resultant was changed to pentane.
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nitrogen seal under a slightly positive pressure before use. In one
enbodi ment, this invention relates to a magnesi um conpound- supported
nonnet al | ocene catal yst produced as aforesaid. In a further

enbodi ment according to this invention, the magnesi um

conpound- supported nonnetal | ocene catal yst according to this
invention, in conbination with a co-catal yst, constitujes/arca yst
system for catalyzing olefin honopolynerization/copphy i zati I n
this connection, the nagnesi um conpound-supported nonhne emene

cat al yst accordlng to this invention is used as the main! catal ys

one or nore | ect ed t he p..cons stln of an alAyfnoxane) n
al kyl al um nu % "9PPS ﬁ5F38 H% a gmath tPluoroborane an

al ky| bor oandaribie solvemtk lb@irmﬁol‘amg)mln@mcmn@tallgbam@ liganl aeas bhanged to
co- catalﬁﬁﬁnaﬁg as for catalyzing the olefin

honmopol yreri zati on/ copol yneri zation. There is no limtation as to how

tC Sm‘igﬂf:ﬁ alsqndth@éegiém lmﬁ@rtcaﬂeéﬁfﬂaﬁ%h' ﬁla%%q*theq{(dr@éﬂ fdcefYigand
con ' bo uolfs PRfCeai ekl by fAys 03#15%@9@&3@8%% laﬁné tp g Sonect

sol ution msuhes@waa%$ﬂ process or a gas phase process. The ol efins
to be used is selected fromthe group consisting of a C2 to C10
nono-ol efin, a diolefin, a cyclic olefin or other ethylenic
unsaturated conpounds. For exanple, as said C2 to C10 nono-ol efin,
exenplified iBxamphyl-dré, propene, 1-butene, 1-hexene, 1-heptene,

4-met hyl -1 -pentene, 39 1-octene, 1l-decene, 1l-undecene, 1-dodecene,
1- cycl opent er&ubsnmﬂmlﬂyleuhe, samerév@rthad‘ﬁﬁam learidl styegse forrshe dotlowing
di ol efin, Jified is 1, 4-butadiene, 5 pentadlene

1, 6- hexadc ien€, and 1, 7-oct adi ene, as sai d ot her ethylenic

?RZ?W;??(%ZM PP U RIAT purbPlag” gt prfEC By ity o pagnesn

t hat P-D,zethﬁoﬁ emicalr greting cagené W@By@hﬂﬂg@d i n tetragthyl
single kltﬁl@nﬁim?&hé eltef by, mvlar (‘cﬁp%ﬂlnﬁﬁtaé@ﬁyloﬁtamhni ebefle htad8ium

co caral y e P LTS "%‘Fﬂe%lhé s§ltih (Bt Repifing taf R g

changed to dichloro methane.

The nonmetallocene ligand was changed to
and the solvent for dissolving the nonmetallocene ligand was changed to
dichloro methane.

In this example, the concentration by mass of the nonmetallocene ligand
was 214g/L, and the ratio by mass of the nonmetallocene ligand to the
contact resultant was 0.15:1.

Upon finish of the reaction, the resultant was directly dried at 25°C
under vacuum without being subjected to a filtration.
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al um noxane, an al kyl al um num a hal ogenated al kyl al um num a

fl uor oborane, an al kyl boron and an al kyl boron ammoni um sal t,
preferably al um noxane and al kyl al um num As the al um noxane and the
al kyl al um nu exenplified is that as aforesaid as the pre-treating
agent, pref e%’éﬂwplﬁs]éﬂyﬁ al um noxane (MAO) and triethyl alunminum
The process for producing the magnesi um conpound- supported )
nonnet al | ocentubsdentigdy hecsrmenas the tihxample dnt.i excepy Smphe fahlewing
f easi bl e,chaa@ésj t is easy to adjust the |load of the nonnetall ocene

| i gand on the magnesium conpound, and therefore it is possible to

signi ficant! yThaChgy %@si&ﬁecbﬁ%unﬁeaﬁééqgcﬁdh&%dsit@”ﬁidkﬁﬁﬂk#y magnesium
i ncreased ob;_/ 4| ont acthwt lof[ t{le t hds, obt ai ned ca l'ysSt. 1
Fur t her Q}\?g,sﬁﬁ% 100 orbi: Chiifals TSAUPge S8HENVER CIABEER Nt AOAPULY
and/ or  difahawrent Ti@eldnuy tfc trato dre-mokat ohgasddatrabuitlafiteadum to the

her ei naft §:t tp.fge j i i
Bh¥neditind %onﬁﬂg.ﬁ'ldJ hast 0.7 5 e6hy 1Rel éb%eﬁﬁ?orpgtkﬁggz glgé Untact

activity of "t he obtaine orted " nonnetal |l ocene ¢

needed, f?%ﬂh? Vﬁﬁﬁchﬁﬂg?agﬁgwgﬂviadapting same for different olefin
pol ynmeri zation requirenments. For this reason, the process Q i

to this invention is characterized by high process fl exibil
hi gh process controllability. Wien a catal yst systemis &
by using the supported nonnetallocene catalyst agccordi
invention in conbination with a co-catalyst (for 2
al um noxane or triethyl alumnum, only a conpar .
of the co-catalyst is needed to achieve a conparativel y—hi gh
pol yneri zat i ahhacwonniatallopeme Hagand: wassclpp@edetb nonmetalM ocene , and

catal yst tﬁ%%ﬂ@érﬁ‘foﬁ:Qliﬁﬁﬂlﬁﬂg”ﬁl%‘"‘ﬁérﬁﬂeﬁ‘l’ﬁ}%%ﬁef’tieggl'i‘ﬂdf\;vﬁ@@han ed to xylene.
copol yneri zation effect. Wien a catalyst systemis constituted by

using the supported nonnetallocene catalyst according to this
invention in conmbination with a 40 co-catalyst for olefin
honopol yner i | ROk ymeri zati on, the polyner product thus
obt ai ned boa?’gdrﬁﬁ{gﬁipgoéyrrer bul k density and freely adjustable

mol ecul ar Mi%stﬂﬁélﬁ} QL' 8flne as the Example I-1, except for the following
changes:

The magnesium compound was changed to ethyl magnesium
(Mg(C2H5)2), the chemical treating agent was changed to tributyl titanium
chloride (TiCl(C4Hy)s), the ratio by molar of said chemical treating agent to
the magnesium compound was 1:20, and the solvent for preparing the contact
resultant was changed to cyclohexane.

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane.
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Exanpl e The present invention is further illustrated by using the
foll owi ng exanples, but the present invention is not confined to
sane. The bul k density of the polyner is neasured according to the
Chi nese Sta ardﬂ%éG?G 79 (unit: g/cnB). The respective content of
Ti and My in um conpound- supported nonmnetal | ocene

catal yst is determ ne the 1 CP- AES _net hod. The pol yneri zatj on
activity of tybstantis .‘étt SSYBLCAY & %QEWP& Holws ex0gptt K &gy fotlopring
pol yrer i zeltanges: t he pol ymer product in the reactor is filtered,
dried and weighed for its weight (by mass). Then, the pol ynerization

activi ty of tTige caia@mesiums essedwy aheabee abt GIS(Blﬁit by neHigtiediuig

t he f t

cat al yat gl CHEERE 45 Vndnid, vetind AR RS %ff?jgeeﬁa . aeﬁuww
The m)l ectmﬂaaiurau @FtlfermﬁBh Hid theselyephEer prepasingr t@(yt xtqsult@bzvas
nmodel V20fHangel tpenewailioyel shes@itet ogr apher (WATERS Co., USA), using
o-trichloro benzene as the solvent, and at a terrperature of 150C.
Exanpl e 1-1 Anhydrous nagnesi um chioride was used @S the magn um
conpound, and Ti Cl4 was used as the chem cal treatiphg wgent, of
t he anhydrous magnesi um chl ori de was wei ghted, and 25 héka S

added t her et 01“@@ Mﬁné@hl\t,@@ rRI%P@s“cHQ é&ﬁ pont act refsulﬁa nt SQnd
as to hav es e dis 1& erein. n, Ti Cl4

o opui oo Gy ORORE: AisSh Biin bsrr}oa]an%ﬁ 13698 Mo WADERREEre 5P get
and was @ysdcheshncor 4 hours at 60 El. The resultant was then

filtered, washed by hexane for 3 tines (25 m per tine), and

vacuum dr i ed, so as to obtain the contact resultant. 41 In this
step, the ratio by nolar of TiCl4 to the magnesi um conmpound was 1:2.
PPhz OH Example I-1-8

Substantially the same as the Example I-1, except for the following
changes:

The magnesium compound was changed to ethyl magnesium chloride
(Mg(C,Hs)CI), the chemical treating agent was changed to triisobutoxy ethyl
zirconium (Zr(CH;CH,)(i-C4Hy)3), and the solvent for preparing the contact
resultant was changed to chloro hexane.

NH PPhy

The nonmetallocene ligand was changed to , and the
solvent for dissolving the nonmetallocene ligand was changed to chloro
hexane.

Example I-1-9

Substantially the same as the Example I-1, except for the following
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A nonnetal | ocene |ligand of the structure was dissolved in hexane (as
t he solvent for dissolving the nonnetal |l ocene Iigand), then the
contact resultant was added thereto under stirring, and the reaction
continued .for 4 hours. After filtrated, washed by hexane for 2 tinmes
(25 M paFNERRe), and dried at 25 C for 6 hours, a nmagnesium
conpound- suppgrted nonnetal |l ocene catal yst btained. In this

step, the conﬁﬁtm%gm%uﬁycm ugd Pie ﬂmﬂa@ﬁa fq g@éﬂemagg@ﬁwmfa@ﬂonde

1009/ L, a(ng((Dﬂﬂ)ﬁllb othieycheasabd irdabimgnogemtvahd ohemged t@aiethbayttianium

cont act ; e t
CAT- -1, (?1‘:01 &’Eﬂ (tﬂ@?%(@)iﬁﬁ?ﬂgg;ﬁ a(h% %? éﬂIQ 'f@?j%;‘é@ﬁnggnﬁ% Fontact
content biFS gtwfas apged te ch ‘#ﬁﬂf‘e |-1-1 Substantially the sane
as the Exanple 1-1, except for the following changes: The magnesi um
conpound was changed to magnesi um brom de, the chemcal tr¢
agent was changed to TiBr4, and the ratio by nol ay of By
magnesi um conpound was 1:4.5. The sol vent for preps
resul tant was changed to decane. -N 9, h ox Nern
nonnet al | ocene |igand was changed to , and the sol vent for dis vi ng
t he nonnet al | cene | i d was..changed to dec hi s eXanpl e
t he concentrarj(tjl?l q%ﬁggc%qe glggnﬁqﬁ%pﬁppg%c@ﬁ% Ilgand was 50g/ L; and
and the rthei @lbgnmﬁssdtssoimagrthnmmmhbt&imnml@anﬂ Wastttimrrgﬂdtb;cchloro
resul tantiogshd- 22: 1. Exanple 1-1-2 Substantially the sane as the
Example 1-1, except for the following changes: The magnesi um
conpound was changed to et hoxy nagnesi um chl ori de

Example I-1-10

Substantially the same as the Example 1I-1, except for the following
changes:

The magnesium compound was changed to butyl ethoxy magnesium
(Mg(OC,H;5)(C4Ho)).

PPhy
OH

The nonmetallocene ligand was changed to

Example I-1-11

Substantially the same as the Example I-1, except for the following
changes:

The magnesium compound was changed to a combination of magnesium
chloride (MgCl,) and ethoxy magnesium (Mg(OC,Hs),) at a ratio by molar of
1:2.
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(MgCl (OC2H5) ), the chemi cal treating agent was changed to Zrc 4 (in
toluene), the ratio by nolar of ZrCl4 to the magnesi um conpound was
1:1, and the solvent for preparing the contact resultant was changed

to toluene. OH The nonnetal | ocene |igand was chan to apd the
sol vent for dissolving the nonnetallocene |igand c to
toluene. In this exanple, the concentration by f-Ne

nonnet al | ocene |igand was 170g/L, and the ratio by |[mask of the
nonmet al | ocene ligand to the contact resultant was9.
| -1-3 Substantially the sane as the Exanple I-1, :
foll owi ng changes: The magnesi um conpound was cha

magnesi um brom de (MyBr(OC4H9)), the chem cal .8 agent was

changed to Zrp 4 j r4d to g
conpound masrﬁﬁ%&Phgﬁgaﬁhgag%Fégﬁ?kﬁ%ﬂéﬂﬁggégéﬁing t he cont act
resul tant was changed to pentane. 43 NS OH/ \ The nonnetall ocene
| i gand was changed to and the solvent for dissolving the

nonmnet al | oce | i gan changed to pentane. In this exanple, the
concentrati OEE%W%E%E-I\(%\?E'[ he nonnmetal | ocene |igand was 90g/L, and

th tiob f. th tall | i th t act .
osul tant vasSesatial i fane. 13 ARG ESPERE dr -y SKHEPS e (56 foHowing
Exanpl e |lelangescept for the following changes: The magnesium

conpound was changed to et hoxy magnesium (My(OC2H5)2), the chem cal
treati ng agerfThevanaghesiged compaindevdsy ichangedtoua cambinaiian ofyethoxy

mol ar of $abfediahd FRHUOCILL BRI bRt NGaBRENGH YN (C4Hs),) at a ratio by

molar of 0.5:1.

99: 1. Exanpl e
dior the

o N PPhy

OH

The nonmetallocene ligand was changed to

Example I-1-13

Substantially the same as the Example I-1, except for the following
changes:

The magnesium compound was changed to a combination of magnesium
chloride (MgCl,) and magnesium bromide (MgBr,) at a ratio by molar of 1:4.

The nonmetallocene ligand was changed to
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conpound was 1:25, and the solvent for preparing the contact
resultant was changed to dichloro methane. F N1 F \ OF OHF
The nonnet al | ocene Iigand was changed to and the solvent for

di ssol vi ng t nongm Lgcene | i gand was changed to dichloro

met hane. In r the concentration by nmass of the

nonmnet al | oce i gand s 214qg/L, and_the rat| 0 by mass of_ the
nonnet al | oce Si@%tr#%lul’m%@héaméoﬁf’t ég‘? Exampieadcl.wagcepty for thgydeNowing
finish ofchdngeseaction, the resultant was directly dried at 25C
under vacuum w t hout bei ng subjected to a filtration. 44 Exanple

1-1-5 Substanl“lh@hhdgﬁélﬁuﬁﬂfm urde vﬁ@a&hh éd %o @X&ﬁﬁblrfaﬁod € ethoxy

mgnest uriog ﬁé%] o i&f@gnﬁ%g!?&f#f@‘? R EAGASEu Ry SRRt

t et r abut yiMg¢ aA33ag bytmelarat & Spl, -rml ar of said
tetrabutyl titaniumto the nagnesium conpound was 1:7 and the

sol vent for preparing the contact resultant was chang o xyl ene. N
N OH The nonnetal | ocene |igand was changed to , and }hé sol vent for
di ssolving the nonnetal | ocene |igand was changed to xy4 ene: Exanple
|-1-6 Substantially the sane as the Exanple |-1, exe€pt #or the

foll ow ng changes: oH

(

The nonmetallocene ligand was changed to

Reference Example I-1-1

Substantially the same as the Example I-1, except for the following
changes:

The ratio by mass of the nonmetallocene ligand to the contact resultant
was 0.30:1.

The catalyst obtained was named as CAT-I-A, in which the content by
mass of Ti was 7.9%, and the content by mass of Mg was 12.3%.

As can be seen from this Reference Example, the same process was used
for producing the contact resultant while the respective content of Ti and Mg
in the resultant supported catalyst was reduced, which was achieved by
increasing the load of the supported nonmetallocene catalyst as a result of an
increased amount of the nonmetallocene ligand introduced. The result
indicates that by using the process according to this invention, it is possible
to freely adjust the load of the nonmetallocene ligand on the magnesium
compound, from low to high.

Reference Example 1-1-2

Substantially the same as the Example I-1, except for the following
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The magnesi um conmpound was changed to ethyl magnesium (M(C2H5) 2),
the chem cal treating agent was changed to tributyl titanium
chloride (TiCl(C4H9)3), the ratio by nolar of said chem cal treating
agent to _the nagnesium conpound was 1:20, and the solvent for

prepari ngchaﬁlgeé'ont act resultant was changed to cycl ohexane. "N N OH
The nonnetal | ocene |igand was changed to , and the solvent for

di ssol vi ng t hehewtiebilthobend Ti(drte thasmagresdgent ¢campoyod onesxhrle. 45
Exanple 1-1-7 Substantially the sanme as the Exanple |1-1, except for

t he fol | owi ndrhe hatadest: obfitamerh gressnamed aspCAilt [vids irc drigkdht accontent by

| sobut vl RGPS Ras Wb LRI oniEhELS RERMLA M Gk Ngagent was

changed to tetra isobutoxy titanium sol vent

for preparin t :
cycl ohexane. Qag E’\.IGD% e fnr({))ira{%rr_e 1§| ofgé\%lzcel .Egg‘ﬁg?gea%qgﬁgsﬁd%éd?%uﬁﬁoﬁéhg
Cand  t HOBERERCERS iﬁa@émw uche: nérneR@Iymsardion gasdvifes of the
changed tmagm¢diyin coyrgmhmamepoffxdmimndtallo8eite astalyki alahybé hacsared

as the &ehsihe BXERBhtdf of N6 I |RWNGinE RRO IG5 nﬁfeh 4

d Rapoed it thsingd ‘%S‘E%fi‘{?@ de .’
Chen oal Which IHCaG8 Dok BRI PEOCSSS) SANH IR GthiA o
( Zr ( CH3CHR)sGibleAtdo fikely anmbjusthépredérably, foor higlpaleignee)t tiee poigmetization
resul t anta RSty RANERI feSuRBhORadifesdg HRJitd-sipported nonmetallocene

catalyst by altering the amount of the chemical treating agent to be used.

Example I-2

In the following examples, a composite chemical treating agent was
used, which referred to the combination of a chemical treating agent and a
pre-treating agent.

Anhydrous MgCl2 was used as the magnesium compound. The
composite chemical treating agent was a combination of TiCl4 (as the
chemical treating agent) and triethyl aluminum (as the pre-treating agent) .

5 g of the anhydrous magnesium chloride was weighted, and 25ml
hexane was added thereto so as to have the magnesium chloride dispersed
therein. Then, a solution of triethyl aluminum in hexane was dropwise added
thereto over a period of 15 minutes under stirring, and the reaction continued
for 1 hour. The resultant was then filtered, and washed by hexane for 1 time,
so as to obtain a pre-treated magnesium compound. Then, TiCl4 was
dropwise added thereto over a period of 30 minutes under stirring, and the
reaction continued for 2 hours at 60°C. The resultant was then filtered,
washed by hexane for 3 times (25 ml per time), and dried at 25°C for 6 hours,
so as to obtain a contact resultant.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:2, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:1.
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The nonnetal | ocene |igand was changed to , and the solvent for

di ssol ving the nonnetal | ocene |igand was changed to chloro hexane.
Exanple 1-1-9 Substantially the sanme as the Exanple 1-1, except for
the following 46 changes: The nagnesi um conpound was changed to
butyl magnesium chloride (MJ(C4H9)d ), the chemi cal treating agent
was changed to diethoxy titanium dichloride (TiCl2(0OCH3CH2)2), and
the solvent for preparing the contact resultant was changed

chloro toluene. / \ OH s~ The nonnetal |l ocene |igand was ch nged to
, and the solvent for dissolving the nonnetallocefje |}
changed to chloro toluene. Exanple 1-1-10 Substa 3
the Exanmple I-1, except for the follow ng changes: ¥
conmpound was changed to butyl ethoxy magnesi um (My( OC2!

PPhi  OH 101 Khﬁoﬂﬁféfﬁﬂabéﬁq dd asndh¥estirebapged to

Subst ant i or the.follown
changes: hedlveindiin 3&53@%&0%& Tt isali6e the sfbmelanpRent they
magnesi u nﬁhen Hher¢aa¢ivyiudiananiae added therghe sinder (Skiyfi0g? WGyl Aheateaation
ratio by ¢oitiued forld hours. Afier filtrated, washed by hexane for 2 times (25 ml
per time), and dried at 25°C for 6 hours, a magnesium compound-supported

nonmetallocene catalyst was obtained.

In this step, the concentration by mass of the nonmetallocene ligand was
100g/L, and the ratio by mass of the nonmetallocene ligand to the contact
resultant was 0.11 to 1.

The catalyst obtained was named as CAT-I-2.

Example I-2-1

Substantially the same as the Example I-2, except for the following
changes:

Magnesium bromide (MgBr,) was used as the magnesium compound.
The composite chemical treating agent was a combination of TiCl4 (as the
chemical treating agent) and methyl aluminoxane (as the pre-treating agent) .

A solution of methyl aluminoxane in toluene was dropwise added under
stirring over a period of 15 minutes to react for 2 hours. The resultant was
filtered, and washed by toluene for 1 time. Then, TiCl4 was dropwise added
over a period of 30 minutes under stirring, and the reaction continued for 0.5
hour at 105°C. The resultant was filtered, and washed by toluene for 2 times.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:4.5, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:1.8.
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47 1~ ~I u N O OH The nonnetal |l ocene |igand was changed to Exanple

|-1-12 Substantially the sane as the Exanple |1-1, except for the

follow ng changes: The magnesi um conpound was changed to a

conbi nati on of ethoxy nmagnesium (My(OC2H5)2) and butyl nagnesiym

(M(CAH9)2) at a ratio by nolar of 0.5:1. P/ NIIPh, O O—I
Tant het’l y

hangesn P’rhe

nonnet al | ocene |igand was changed to Exanple 1-1413
the same as the Exanple |-1, except for the foll
magnesi um conpound was changed to a conbi nati on of
chloride (Myd 2) and nagnesi um bromi de (MgBr2) at a ratlio by nol ar of

1h4 :j“‘ =l 431“%(90nh‘13t&lloéeﬂe gggntahﬁ?ﬁgﬂﬁﬁgé’d kgcene |4 tﬂd was

C ange st an nme_as,the

T acdBe OB Rttt Rechenetdloptet 1 Wa%cbe%%fﬁ%%sne

changed 1o a gl naLl on ofne1oon g@%ﬂgsg SPUS P OBt M SREE) s
50g/L, and thc rat10 by mass of the nonmetallocene ligand to the contact
resultant was 0.22 to 1.

Example [-2-2

Substantially the same as the Example I-2, except for the following
changes:

Ethoxy magnesium chloride (MgCI(OC,Hs)) was used as the magnesium
compound. The composite chemical treating agent was a combination of
ZrCl4 (as the chemical treating agent) and triethyl aluminum (as the
pre-treating agent) .

A solution of triethyl aluminum in heptane was dropwise added under
stirring over a period of 15 minutes to react for 2 hours. The resultant was
filtered, and washed by heptane for 2 times. Then, a solution of ZrCl4 in
toluene was dropwise added under stirring over a period of 30 minutes, and
the reaction continued for 4 hours at 100°C. The resultant was filtered, and
washed by heptane for 1 time.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:5, and the ratio by molar of the magnesium

compound to the pre-treating agent was 1:1.
\N@

0
The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to heptane.
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(My(C2H5) (OCAHO)) at a ratio by nmolar of 0.5:12. P/NH /%rt, HCo ~
ox The nonnetal | ocene |igand was changed to Reference Exanple I-1-1
Substantially the same as the Exanple |1-1, except for the foll ow ng
changes: The rati.o by nmass of the nonnetall ocene Iigand to the

cont act resulkaiis stgps the songentrafdor byangsy obhanpamaigidosreeligand was

CAT-1-A, 170w, cdind ke eatib by hyss GRSBe Qfonﬂlemﬂ%cén@%%]eﬁmldtd ke contact
cont ent Hﬁﬁﬁ R»f W yas 12.3% As can be seen fromthis Reference

S t was (B2 I-
Exanpl e, same process was used for producing the contact
resul t ant Whl | e the respective content of Ti and My in the resultant
supported catal yst was reduced, which was achi eved by increasing the
| oad of the 2s)orief n nmet al | ocene catalyst as a result of an
i ncreased a s“nonnet al | ocene |igand introduced. The result

i ndicates th by usi rocess, acgor di to this i it.
S poosi bl o bupsaGhlY e stmeneS ThEERADPHS I kBrant Bronke oYaRting
on the negmagieam conpound, fromlow to high. Reference Exanple 1-1-2

Substantially the sane as the Exanple I-1, except for the follow ng
49 changes: The coaipasiteychehéral dfeatingldgént was aregmbsnatior ofbiBrd (as

rae, Lt e RRALE Y OB DA ST il (0, Wyt Bt

11. 6% g%) be seen fromthis Reference Exanpl e, at the sane am)unt

of the nonnetallocene |igand._ introduced, the polynerization activi y
of the nagnedi wwﬁp@ﬁﬁaeﬁwép@ﬂﬁéauﬁbme&an@c‘éﬁ& drapuiise addad
I ncr easedstiping oeecasperfod g CORii@Mtesofo Feacsfdr deboaasThent hesod;mmmif

of My tNeffyM in decane was dropwise added under stirring over a period of 30
minutes, and the reaction continued for 1 hour at 110°C. The resultant was
filtered, and washed by decane for 1 time.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:25.

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
decane.

In this step, the concentration by mass of the nonmetallocene ligand was
79¢/L, and the ratio by mass of the nonmetallocene ligand to the contact
resultant was 0.48 to 1.

Example [-2-4

Substantially the same as the Example I-2, except for the following
changes:

53



whi ch indicates that by using the process according to this
invention, it is possible to freely adjust (preferably, to a high
degree) the polynerization activity of the resultant magnesi um
conmpound- supported nonnetal | ocene catalyst by altering the amunt of
the chemical the&Ppsiigeshenisabdrepiing a2eniargs @ qombiration of ofrbi (a5
exanpl es,the claemisilt gestieg Hadnt) r@dl tigobgBNt aN@sinuus qds el pre-treating
referred ge conblnatlon of a chem cal treating agent and a
pre-treati g agent. Anhydrous NgClZ was used as the magnesi um

d. Th it eat t £
e (a5 tndt SOTRRELT, ﬁéﬁf%ﬂgl é R 20 PR e A Rh R 20Re
pr e- t r eatUndsragidring  oBrgaopetin H;ﬁdmanytm@nemaatnf@m brhewer. mﬁben a
wei ght ed, sciitloB DTIZrieXaNgeN@Bcadgedrdfipisetalded widdrasthal g% V& a Eerlod

e - e i e B R0 Lo

m nut es uwaeffiliredy andywashad tyeperdasei on continued for 1 hour. The

resultant was then filtered, and washed by hexane for | tine, so as
to obtain a pmethisesicpd tlsrmg*aagi byn motqroafidhe THhemical Clehtings agdnopoithe
added th%ﬁgﬁeﬁﬁﬁ{ c@nﬂ%dlﬁij veds 3050“51{& @ﬁ’e ‘ﬂﬁ‘ﬁ@rbﬁﬁhéfa'rrwf tl?é‘%éé]ﬁsmm

reaction cont|nu§ hours at Q resultant was

filtered, OB %P%Bﬁ%ﬁlée#%'rg%g r}%%s m per tine), and dried
at 25 C for 6 hours, so as to obtain a contact resultant. this

step, the ratio by mol ar of the chenical treating agent t
magnesi um conpound was 1:2, and the ratio by nolar of the
conmpound to the pre-treating agent was 1: 1. 50 N/ PPh, §
nonnet al | ocene ligand of the structure was dissol?
t he solvent for dissolving the nonnetal |l ocene |ig3
contact resultant was added thereto under stirring, '
continued for 4 hours. After filtrated, washed by hexan- for 2 tines
(25 m

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
dichloro methane.

In this step, the concentration by mass of the nonmetallocene ligand was
214g/L, and the ratio by mass of the nonmetallocene ligand to the contact
resultant was 0.15 to 1.

The drying is conducted by directly drying under vacuum.

Example [-2-5

Substantially the same as the Example I-2, except for the following
changes:

Ethoxy magnesium was used as the magnesium compound. The
composite chemical treating agent was a combination of TiCl4 (as the
chemical treating agent) and trimethyl aluminum (as the pre-treating agent) .

The washing was conducted by using ethyl benzene.
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per tinme), and dried at 25C for 6 hours, a magnesi um
conpound- supported nonnetall ocene catal yst was obtained. In this
step, the concentration by mass of the nonnetall ocene |igand was

100g/ L, and the ratio by mass of the non al | ocene_ ligand to th
cont act resﬁ‘t HHe stap> eha rapg By mﬁéarcafgfwsqh%wai RS a88Hbdo dbe
CAT- 1 - 2. mbxgaegilim J:ﬂﬁi;imﬁsubwanﬂl% land lnhae $am1 o5 mhblar Exathe endendsium

except foéor}lg?ﬂ%]@it;%%%@ ‘tféé'ﬁ‘:%e@) brom de (MyBr2) was used

as the magne 05|te c em cal treating agent was
a conbination of TiCl4 (as the chem cal treating agent) and-sgthyl

al um noxane (as the pre-treating agent) . A solution of net
al um noxane in toluene was dropw se added under stirri ngov
period of 15 minutes to react for 2 hours. The result Was Ny |

filtered, and washed by toluene for 1 tinme. Then, wees dr opwi se
added over a peri od of 30 m nutes under stirring; he reaction
conti nued for 5 hour_ at 105 ' C. The resultant was fil tered, and

washed by to|1"|lé¢1éwﬂmetzllppﬁﬁ% ligand mias ehangedite rati o by nol ar of and

the chemel sdlveat ifog dagaividgothid@onegalstets tigapdunds veitinbed. @, edyd
t he ratlob%azfﬁglar of the magnesium conpound to the pre-treating
agent was 51\ /PL OH N ~Ph The nonnetal | ocene |igand was
changed to , and the solvent for dissolving the nonnetall ocene

| i gand was changed to toluene. In this step, the concentration by
mass of the qgnnet * ne Iigand was 50g/L, and the ratio by mass of
t he nonnet al I'6eERBS ga d to the contact resultant was 0.22 to 1

Exanpl e 1-2- 33%@2%5@%& atlhleysetu?lg a5 e aﬁxampleEﬁafpexcept for the F3?t()llow2\fring

the foll OWI n
changes:

Isobutoxy magnesium (Mg(i-OC4Hy),) was used as the magnesium
compound. The composite chemical treating agent was a combination of
TiCl4 (as the chemical treating agent) and triethoxy aluminum (as the
pre-treating agent) .

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:14, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:4.

f A
OH
The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to

cyclohexane.

Example I-2-7

Substantially the same as the Example [-2, except for the following
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Et hoxy magnesi um chl oride (MyCl (OC2H5)) was used as the magnesi um
conpound. The conposite chem cal treating agent was a conbi nati on of
ZrCl4 (as the chemcal treating agent) and triethyl alum num (as the
pre-treating agent) . A solution of triethyl alum numin heptane was
dr opwi se JdW@egSunder  stirri ng over a period of 15 minutes to react

for 2 hours. The resultant was filtered, and washed by heptane for 2
times. Then, %t hyb| megoesigm ohdaride ( MgEFEyeDwaasdusgshias ethed degngatian

stirri ng @ndeMhed compditei Bﬂém%alaﬂ@atlﬁgea eﬁﬁCWa@naC&fﬁlbfﬂéﬁ%rﬂc of

4 hours | t ed an b an
for 1 11 npCif s, 1hE JEgH l%a%‘”ttf?%*?ﬁ% dgPfh Ay e S R DR he
agent tonrﬁetreaﬁk%@gm& corrpound was 1:5, and the ratio by molar of
t he magnesi um conpound to the pre-treating agent was 1:1. N OH The

nonnet al | ocene |igand was changed to , and the sol Vi for di Vi ng
t he nonnetal | ocene |igand was changed to heptane. mﬁu p,
the concentration by mass of the nonnetall ocene |iga 1709/ L,

and the rati [ty massetailocbre logaret avdsochargéd gand to t h& comt’act, and

resul t a”tt ] er?tgfdrodﬂssoﬁ?fﬁ‘gﬁiqﬁ njc)n%ng’taﬁ Qéﬁ@nitga@h{l Wak '&‘flaﬁg?% t8Smbf§1

Exanpl e cept for t oW ng anges e co

chem cal "tyrcé%li“?’??dpeagent was a conbination of TiBr4 (as the cheni cal
treating agent) and triethyl alumi num (as the pre-treating agent). A
solution of triethyl alumnumin decane was dropw se added under
stirring over_a perlod of 15 mnutes to react for 1 hour. Then, a

sol ution of Bxapale h2décane was dropwi se added under stirring over a
period of 30 mnutes, and the reaction continued for 1 hour at 110C
The resul t antSubssantially dhedsamedesndbt dikampheedsheexeaptifarn e following

changes:

Butyl ethoxy magnesium (Mg(OC,H;}CsHg)) was used as the
magnesium compound.

NH PPhy

OH

The nonmetallocene ligand was changed to

Example I-2-9

Substantially the same as the Example I-2, except for the following
changes:

Butyl magnesium chloride (Mg(C;Hs)CI) was used as the magnesium
compound.
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In this step, the ratio by nolar of the chem cal treating agent to

t he magnesi um conpound was 1:25. N/ / \' S OH The nonnetal | ocene
| i gand was changed to and the solvent for dissolving the

nonmet al | ocene |igand was changed to decane. In this step,
concentration by mass of the nonnetall ocene |igand was 79¢
the ratio by mass of the nonnetall ocene |igand t
resultant was 0.48 to 1. Exanple 1-2-4 Substanti e safre as the
Exanpl e 1-2, except for the followi ng changes: i
chemi cal treating agent was a conbination of ZrBr4 (a i cal

treating age he pre-f\reati ng™ agent)
. A sol gti gnnlg]% ﬁgﬂ{n 55%)]&%}1 g%ﬁﬁigﬁs%@ﬁ%@& e was dropw se added
under stirring over a period of 15 mnutes to react for 1 hour. Then,
a solution of Zr Br4 in pentane was dropw se added under stirring
over a peri odE %&31 tes, and the reaction continued for 8 hours
at 30C. The r p s filtered, and washed by pentane. In this

step, the rat of the chem I tr ing agent .to
magnesi um cor%}@mﬁ%ﬂt@i‘/ 1h§oSamaR A% 1ae r arepf?ytlr?m gt f%ethﬁaéﬁklgm%
conpound dhanigke: pre-treati ng agent was 1:6. F NOF FOHEF

A mixture of MgCl2 and ethoxy magnesium (Mg(OC;Hs),) at a molar
ratio of 1:2 was used as the magnesium compound.

PPhy
CH

The nonmetallocene ligand was changed to

Example I-3

5 g of anhydrous magnesium chloride (as the magnesium compound)
was weighted, and a mixed solvent of tetrahydrofuran and ethanol (as the
alcohol) was added thereto. The mixture was heated to 60°C under stirring
for 1.5 hours to form a solution. Then, hexane (as the precipitating agent)
was added thereto to precipitate the solid. The resultant was filtered, washed
for 1 time by 25 ml hexane, and dried under vacuum at a temperature of 80°C
so as to obtain a modified magnesium compound.

50ml of hexane was added to the modified magnesium compound. Then,
TiCl4 (as the chemical treating agent) was dropwise added thereto over a
period of 30 minutes under stirring, and was reacted for 4 hours at 600. The
resultant was then filtered, washed by hexane for 3 times (25 ml per time),
and dried at 90°C for 2 hours, so as to obtain a contact resultant.
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The nonnetal | ocene |igand was changed to and the sol vent for

di ssol ving the nonnetal | ocene |igand was changed to dichloro
nmethane. In this step, the concentration by mass of the
nonmnet al | ocene |igand was 214g/L, and the ratio by mass of the

nonnet al | ocene ligand to the contact resultant was 0.15 to he
drying is conducted by directly drying under vacuum Exarrpl 2-5
Substantially the sanme as the Exanple 1-2, except f ®l [ awi ng
changes: Ethoxy nmagnesi um was used as the magnesi y bund. Thé
conposite chem cal treating agent was a conbi nati on of<fi C¥4 (as the

chem cal treating agent) and trinethyl alum num (as thelpre-treating
agent) . TheAwashihfigaMeseronimidcebbyhesstgetakdy! benZene. 54 In was

mgnes un SIS h%ﬁf’@%% %él‘*eﬂﬁ @f?sffﬁ)ln%éﬁ%?w%%%%@%@%é'ﬁﬁﬂ
conpound thentthe gnmaey W@t s edded thereto under hrrimge and the reaction
nonnet al | agehtidd gand hmeschdngefllttfied, angdhtdedshbyemd 602 dhesa2si /g

A Lol 41@%21 ?ﬂﬁtﬁﬁ%‘ig‘”ﬁ%ﬁa@ ’I‘gfﬁg‘al?rspféHﬁg?e?exce&%xa@ﬁ@%éﬁpomd
f ol | owi nglOREHGKS en¢§@ taly sy apwbidisedm (My(i - OC4H9) 2) was used as

t he magnesi um conpound. The conposite chem cal treating agent was a
conbi nati on dit thisGaxamale,t W cateei yaimelasaef dhe agegnysiand comipaeusk o

al um numteaahyﬂﬁ)fum&wgseatnmqhaq@ﬂb)b mdlat btf%héﬁﬂ@gnésmnr@émgobﬂd to
Tohar of (hEeaRdigd Calast 1521 0 &gﬁn%&g@ﬁe BROMES pHOisHIRRY" 4o RS

~ tetrahydrofuran was 1: l 25 the ratio by molar of the chemical treating agent
to the magnesium compound was 1:2, the concentration by mass of the
nonmetallocene ligand was 100g/L, and the ratio by mass of the

nonmetallocene ligand to the contact resultant was 0.11:1.

The catalyst obtained was named as CAT-I-3.

Example I-3-1

Substantially the same as the Example I-3, except for the following
changes:

The magnesium compound was changed to magnesium bromide, the
alcohol was changed to propanol, the chemical treating agent was changed to
TiBr4, and the precipitating agent was changed to decane. Then, the washing

was performed by using decane for 2 times.
0
/Ph

N
OH ey

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to decane.

In this example, the ratio by molar of the magnesium compound to
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conpound to the pre-treating agent was 1:4. N N OH The
nonnet al | ocene |igand was changed to , and the solvent for

di ssol ving the nonnetal |l ocene |igand was changed to cycl ohexane.
Exanpl e 1-2-7 Substantlally t he sane as the Exanple 1-2, except for
the fol | deftagydesfussmvgss 1 205thg Irakadrie malar @lﬁrthe RS QTN INPOYNGAQ
used as tthe ahghesi wakcorfothd.rafioe byowphemteo€ hdrd patcibiasinign rEaggaﬁnemb

vas & conapthethele Wi (@8 rtaﬂ§ @bml%'oftthgaéheﬁg:gpmkﬁg ent to

i sobut yl noxane (‘as agent)
nonmet al |tb§eﬁ@gnegwm ﬁﬁ%lp@l’wléilﬁ‘g congepfratipn By pess ebrthe

di ssol vi rtgamhetaml@nenéalligmﬁhe“}asg /ms adanged f22idrebRylmass of the

cyc! ohexafum XL R i SBR QNG LK R 2aT 28 L e Exarpl e 1-2,

except f anges: uty oXy"~ megnesi um
(My(OC2H5) (CAH9) ) was used as the magnesi um conpound. NH Prh= OH
The nonnetal | ocene |igand was changed to Exanple 1-2-9 Substantially

the sane as tﬁ&e Exj'i%e 1-2, except for the followi ng changes: Butyl
magnesi um chl EFHBe( ('%34H9)CI) was used as the magnesi um conpound.

Substantially the same as the Example I-3, except for the following
changes:

The magnesium compound was changed to ethoxy magnesium chloride
(MgCI1(OC,Hs)), the alcohol was changed to butanol, and the precipitating
agent was changed to pentane. Then, the washing was performed by using
pentane for 3 times.

The chemical treating agent was changed to ZrCl4, which was

previously dissolved in toluene.
A
Q,
25

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to toluene.

In this example, the ratio by molar of the magnesium compound to
tetrahydrofuran was 1:20, the ratio by molar of the magnesium compound to
the alcohol was 1:6, the ratio by volume of the precipitating agent to
tetrahydrofuran was 1:4, the ratio by molar of the chemical treating agent to
the magnesium compound (on the basis of Mg) was 1:1, the concentration by
mass of the nonmetallocene ligand was 170g/L, and the ratio by molar of the
nonmetallocene ligand to the contact resultant was 0.29:1.

Example I-3-3

Substantially the same as the Example I-3, except for the following
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56 S OH/ \ \0 The nonnetal |l ocene |igand was changed to Exanple
1-2-10 Substantially the sanme as the Exanple 1-2, except for the
follow ng changes: A m xture of MyCl2 and et hoxy nagnesi um
(I\/g(OCZHS(?Z at a nmolar ratio of 1:2 was used as the nmagnesi um
conmpound. 8: OH The nonnetal | ocene |igand was changed to Exanple
1-3 5 g of anhydrous magnesi um chl oride (as fhe nagnesi um conpqund),
was wei ght ed, | B E3ENGS Y <ynpennd gyas eRngaddio Uy BHENCSHERJITOpHdC

the al caMgBri@E Hepedhe hé?@h@l. whbechungedr® hesaheataed tlr?: pe&Lipitdiing
stirrin ISt ut . e
preci pi tg aati.ﬁlé 0%§%‘§§§%g5%a 3%56%%?& C;F }%3)1’ ptﬁgc%fsftﬂ;{é:%ﬁ?eﬁggo?@edﬁ%

resul t antt - washed for 1 tine by 25 m hexane, and dried
under vacuum at a tenperature of 80C so as to obtain a nodified
magnesi um corb¥tifaemEgHtreatingasent was charred toZtBed nodi fi ed
magnesi um conpound. Then, Tid4 (as the chemi cal treating agent) was
dropwi se added thereto over a period of 30 m nutes under stirr

and was reacted for 4 hours at 600. The resultant was thesm =i ed,
washed by hexane for 3 tinmes (25 m per tinme), and 7ed| at 90 for
2 hours, so as to obtain a contact resultant. 57 N
nonnet al | ocene |igand of the structure was dissolved in Rexane (

the sol vent f.ot. di 5ok iehiogRRIekal | g88lid 92" ,
and the solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane.

In this example, the ratio by molar of the magnesium compound to
tetrahydrofuran was 1:14, the ratio by molar of the magnesium compound to
the alcohol was 1:15, the ratio by volume of the precipitating agent to
tetrahydrofuran was 1:6, the ratio by molar of the chemical treating agent to
the magnesium compound (on the basis of Mg) was 1:30, the concentration
by mass of the nonmetallocene ligand was 79g/L, and the ratio by molar of
the nonmetallocene ligand to the contact resultant was 0.48:1.

Example [-3-4

Substantially the same as the Example I-3, except for the following
changes:

The magnesium compound was changed to ethoxy magnesium
(Mg(OC2H5)2), the ratio by molar of the magnesium compound to
tetrahydrofuran was 1:10, the alcohol was changed to heptanol, the ratio by
molar of the magnesium compound to the alcohol was 1:6.3, the chemical
treating agent was changed to tetraethyl titanium, the ratio by molar of said
tetraethyl titanium to the magnesium compound was 1:25, and the solvent for
preparing the contact resultant was changed to dichloro methane.
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then the contact resultant was added thereto under stirring, and the
reaction continued for 4 hours. After filtrated, washed by hexane
for 2 tinmes (25 mM per tine), and dried at 25 C for 2 hours, a
magnesi um conpound- supported nonnetal | ocene catal yst was t ai ned.
In this exanple, the ratio by nolar of the magnesi um conp to
tetrahydrofuran was 1:12, the ratio by nolar of the magne £
conpound to the alcohol was 1:4, the ratio by vol une of &t he
precipitating agent to tetrahydrofuran was 1:1.25, the dat i 0

nol ar of the chem cal treating agent to the magnesiyh gonpoun S
1: 2, the concentration by mass of the nonnetall oceéne xd Was |
100g/L, and the ratio by mass of the nonnetallocene li\gand to the
contact resulfant was 0.11:1. The at al t ai ned wagtmaned as
CAT-1-3 %@%ﬂ@,@ tellageag diad Wstﬁéa%‘?le s the EXanple 1-3, -
except fctmd ke famllVent figr dessarbgens tﬂ'mmamgstaﬂoum@:d[gmmhdva@ashm@ﬂmbed
t o magnesdidfdibaikdenet e al cohol was changed to propanol, the

chemi cal treating agent was changed to TiBr4, and the precipitating

agent was ch

usi ng decaneq? E:?a T@nt?lﬁ P?i gg%\ﬂ% agﬁ QF%E Iﬁ%%(?tﬁpﬁgel?é/ ligand
li gand wa¥ag > tagd thﬁdrati% Ys BR8NP ff&e BPaRst m%e%élgand to the
nonmnet al | coedaet ﬂesgktaﬂtwas (ch&riged to decane. In this exanple, the
ratio by nolar of the magnesi um conpound to 58 tetrahydrofuran was
120, the 1atipoRViAR hab Ghe! RfBAN AL YESERAROWL Uftect§®dAbaOhODS C
was 1:3, ther tio epreC|p|tat|ng agent

t et r ahy drusfder arowasn mmoutﬁmmgtsubjd@yedrm arfilofatione cheni cal treating
agent to the nagnesium conpound was 1:4.5, the concentration by nmass
of the nonnetallocene |igand was 50g/L, and the ratio by mass of the

Example I-3-5

Substantially the same as the Example I-3, except for the following
changes:

The magnesium compound was changed to isobutoxy magnesium
(Mg(i-OC4H9)2), the ratio by molar of the magnesium compound to
tetrahydrofuran was 1:25, the alcohol was changed to cyclohexanol, the
chemical treating agent was changed to tetrabutyl titanium (Ti(C4Hy)s), the
ratio by molar of said tetrabutyl titanium to the magnesium compound was
1:7.5, and the solvent for preparing the contact resultant was changed to
xylene.

=N

Nag
OH

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to xylene.

61



nonnet al | ocene ligand to the contact resultant was 0.22:1. Exanple
1-3-2 Substantially the sane as the Exanple 1-3, except for the
follow ng changes: The magnesi um conpound was changed to et hoxy
magnesi um chl ori de MyCl (OCZH5) ), the al cohol was changed to

but anol , and E¥amplekBpftati ng agent was changed to pentane. Then,
the washing was performed by using pentane for 3 tinmes. The chem cal
treati ng agentubgiantidldingde samgzraldhe ibkanplead-3.persssuiiny thi Sobowdag
in tol uer@lanrgﬁlsj\l Nr~ OH/ \ The nonnetall ocene |igand was changed
to ' , and the solvent for dissolving the nonnetall ocene |igand was

oot e, e il i
The magndngth Hmpinthe GlCfel SasoRBrnges to° pheavl bidina), dhey shemical
of the prteeitpng ageny vagechanged ttet trihutyl oitaniam whdoridd, (Ribd(CAld)e), dhe
ol ar of i GPSAbEA of SR HEA ccithg hOEAITROMES AR RATRAUSnbOlIng

t he basis_of was ,1: 1, the concentrat mass

nonnet al [8aee2: Hh S RkecipHIRg agsat ttas Saanesdelp Suflghexing.qEhen, the
nonnet al |wegheglwempdrfoomeddcosingatyalelsenamgnt was 0.29: 1. Exanpl e
1-3-3 Substantially the sane as the Exanple 1-3, except for the
followng 59 changes: The magnesi um conpound was changed to/fbudoxy

magnesi um brom de (MyBr(OC4H9)), the al cohol was \changed h ol ,
and the precipitating agent was changed to cycl ofre¥and , the
washi ng was perfornmed by using cycl ohexane. The aql eatont reati ng
agent was changed to ZrBr4. /

The nonmetallocene ligand was changed to , and

the solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane.

Example I-3-7

Substantially the same as the Example I-3, except for the following
changes:

The magnesium compound was changed to isobutyl magnesium
(Mg(i-C4H9)2), the chemical treating agent was changed to tetra isobutoxy
titanium (Ti(i-C4Hs)s), and the solvent for preparing the contact resultant was
changed to methyl cyclohexane.

O:N

N

N

The nonmetallocene ligand was changed to o omr | and
the solvent for dissolving the nonmetallocene ligand was changed to methyl
cyclohexane.

Example I-3-8

62



/ \''S OR The nonnetal |l ocene |igand was changed to and the sol vent
for dissolving the nonnetal | ocene |igand was changed to cycl ohexane.
In this exanple, the ratio by nolar of the nagnesium conpound to
tetrahydrofuran was 1:14, the ratio by nolar of the nagnesium
conpound to $miéstanfé@1rkmthﬁa§am61gs thaeExample dy3.vekeent &9 the following
preci pi t aghdngesgent to tetrahydrofuran was 1:6, the ratio by nolar
of the chemcal treating agent to the nagnesiun1conpound (on the

basis of M) ThRS Magdfesitiie cogipforMd %Ieﬂsoéhaﬁ@éd”f@%t h’ﬂa@nesmm chlorlde

nonnet a I@@gﬁ@zﬂ{ﬂ%‘iﬂ&h@%@%& e, derdhy Shled? 18 ity gihyl
1- 3- 4 Subsiregitiugl (¥riGH:; SHp(idsiHe), Buadnfiesalvent det ppeparang tth@ contact

fol I ow ngresGhiangfes chifgBAdo ehilowd kemmrUNd was changed to et hoxy
magnesi um (My(OC2H5) 2),” the ratio by nolar of the magnesi um conpound

to tetrahydrofuran was 1:10, the al cohol was changed to ht anol ,
the ratio by nolar of the magnesi um conpound to the al c was
1:6.3, the chenmcal treating agent was changed to tetragthyl
titanium the ratio by nolar of said tetraethyl titanitimto the
magnesi um conpound was 1:25, and the solvent for pre

i t he
contact resultant was changed to dichloro nethane. 6 FOHF
The nonnet al | ocene | i gand was changed to and the

i 9 RS Bl o 1100,
nonnet al I%&Eﬁ‘ét I P’{; ngob@%g Zt?@gPEHmﬁ%ll é nﬁbW%an%geq e chloro

nonnet al lleeame. | i gand to the

Example 1-4

Anhydrous MgCl2 was used as the magnesium compound. The modified
magnesium compound was prepared according to Example I-3. The
composite chemical treating agent was a combination of TiCl4 (as the
chemical treating agent) and triethyl aluminum (as the pre-treating agent) .

A solution of triethyl aluminum in hexane (at a concentration of
0.88mol/L) was dropwise added under stirring to the modified magnesium
compound over a period of 15 minutes, and the reaction continued for 1 hour.
Then, TiCl4 was dropwise added thereto under stirring over a period of 30
minutes, and the reaction continued for 2 hours at 60°C. The resultant was
then filtered, washed by hexane for 3 times (25 ml per time), and dried at
25°C for 6 hours, so as to obtain a contact resultant.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:2, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:1.
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contact resultant was 0.15:1. Upon finish of the reaction, the
resultant was directly dried at 25C under vacuum w t hout being
subjected to a filtration. Exanple 1-3-5 Substantially the sane as
the Exanple 1-3, except for the followi ng changes: The nmagnhegium
conmpound was changed to isobutoxy magnesium (M(i-OC4H9) 2),

ratio by nolar of the magnesi um conpound to tetrahydrofuran

1: 25, the al cohol was changed to cycl ohexanol, the ycal trigating
agent was changed to tetrabutyl titanium (Ti (C4HO)A), rati o by
nol ar of said tetrabutyl titaniumto the magnesi um co und” was

1: 7.5, and the solvent for preparing the contact result was
changed to x4l eoamdtaNocékt Thgambnoittht| siwearirti gand changed was

,and  t hejssevkah Hé?(an@'(%? ¥ 'sBEvetng 6&99%1\%}1%‘%}5@% lrh&%ﬂgc@ﬁ‘éh%and)

changed t ene. nt e sa
B e 16 WAL FRIEN oY R ign A ie Teaction

conmpound thimmitah fed4 tloows h fteraftestedmw askigd GaHEER ine tthe 2atinmso(2 Snard

changed n?i Htc%&i at DBECCRRG Wlurs, L4 %%ﬂ&i&ﬁ%mg@ﬁnﬁﬁﬁ?}%ﬁed
to tribut tit |umc ride (TiCl H9)3) e ratio by nolar” of
sai d che ct Pﬁd’ ¥t W5 abiaGlgnesi um conpound  was 1: 20, and

the precipit a nt was changed to cycl ohexane. Th t he

washi ng was 3&@@? e GONAGNIEHAPR Ry RASS OEI%NF HW@TOCGHG ligand was
nonmet al | D&, Iargiatimb waiso divangaed 06 the armthmethHosehw digarfdoto the contact
di ssol vi nghiisn@a8%t &4 lkgqene i gand was changed to

The catalyst obtained was named as CAT-I-4.

Example 1-4-1

Substantially the same as the Example I-4, except for the following
changes:

The modified magnesium compound was prepared according to
Example I-3-1. The composite chemical treating agent was a combination of
TiCl4 (as the chemical treating agent) and methyl aluminoxane (as the
pre-treating agent) .

A solution of methyl aluminoxane in toluene (at a concentration of
10wt%) was dropwise added under stirring over a period of 15 minutes to
react for 4 hours. The resultant was filtered. Then, TiCl4 was dropwise added
over a period of 30 minutes under stirring, and the reaction continued for 0.5
hour at 105°C. The resultant was filtered, and washed by decane for 2 times.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:6, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:2.
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cycl ohexane. Exanple 1-3-7 Substantially the sane as the Exanple 1-3,
except for the follow ng changes: The magnesi um conmpound was changed
to isobutyl magnesium (My(i-C4H9)2), the chem cal treating agent was
changed to tetra isobutoxy titanium (Ti(i-C4H9)4), and the s
for preparing the contact resultant was changed to nethyl

cycl ohexane. 2N The nonnetal | ocene |igand was ch ‘
and the solvent for dissolving the nonnetall ocene ' _
to methyl cycl ohexane. Exanple 1-3-8 62 Substantial ks SHsanme Aas
t he Exanple 1-3, except for the follow ng changes: The magnesi um

Choni oal 1 r et HO O L R B oy St ol 711 Son (s
(7 ( cracp Rt dssqliing hesabimnfatkisens diaadt WS chingef o dgcane
resul t ant vvaf\[ c@&nged to chloro hexane. xx Pﬁﬂl 0X Ttﬁ: .

nonnet al | ocert® MY AR 1B CERSTTEH 19 bY mAL ohileppiwsialieneng ligad vag
t he nonnmeiGd/Locank the gatid bmsmabandethet nonhiletaldocdnex digand Boatipd eohtatt
Anhydr ous;Myfeh % Was ug£¢o3s the magnesi um conpound. The nodifi ed
magnesi um conpound was prepared according to Exanple 1-3. The
conposite chem cal treating agent was a conbination of TiCl4 (as the
chem cal treating agent) and triethyl alum num (as the pre-treating

agent) . As i f, 4riethyl alum numin hexane (at a
concentrati o%%%&lg& gétn%llL) was dropw se added under stirring to the

modi fi ed rmgrseusl;sl’fe[l?ltially the same as the Example I-4, except for the following
changes:

The modified magnesium compound was prepared according to
Example [-3-2. The composite chemical treating agent was a combination of
ZrCl4 (as the chemical treating agent) and triethyl aluminum (as the
pre-treating agent) .

A solution of triethyl aluminum in toluene was dropwise added under
stirring over a period of 15 minutes to react for 2 hours. The resultant was
filtered, and washed by toluene for 1 time. Then, a solution of ZrCl4 in
toluene was dropwise added under stirring over a period of 30 minutes, and
the reaction continued for 4 hours at 100°C. The resultant was filtered, and
washed by toluene.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:25, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:0.5.

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to toluene.
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conpound over a period of 15 mnutes, and the reaction continued for

1 hour. Then, TiCl4 was dropw se added thereto under stirring over a
period of 30 mnutes, and the reaction continued for 2 hours at 60C
The resul tant S thenflltered washed by hexane for times (26 m
per time), and @$ stepathe sgneeqizatign ?mmgss gbthgnepmetallesens ligandpas
resul t ant170g111; sl gieepatid ey maddsoobyheniommethllbbene Hegindato tthe atointget

agent to thg1aAPARED sgqmPound was 1:2, and the ratio by molar of
t he magnesium conpound to the pre-treating agent was 1:1. 63 ern,

ox A nonnetal |l ocene |igand of the structure was dissolved in hexane
(as the solvent for dissolving the nonnetall ocene ligand), then the
cont act resulﬁ%ﬂﬁ L@EZI ded thereto under stirring, and the reaction
continued for B fter filtrated, washed by hexane for 2 tines

((:grSrpgﬂundngpp%qrE%ﬁml% BeCHhh 28 B Lo SolOYLE: o8 MRORS I friowing

step, thechamgesntrati on by mass of the nonnet aI | ocene |igand was
100g/ L, and the ratio by nmass of the nonnetallocene |igand to the
cont act r esulThanmaodified. ImagoediunTheompoahystwabt prepatedasicoarntidgago

CAT- 1 - g’&% ¢- 31341311§5P§61ﬂﬁht1ﬁé| %’gérﬁ%§§'€ﬁaﬁ%e%% EAFRELanks. 4F hen,

was pr eLa#lsd SkBieaiy Ris SRR D- g, S7CTeREX R o B ghlnical

treating tag@img wasnh wasThi ¢ b oratimn offKchM((as thisecldmaivial dreatirenngemt)

agent) anghdmidik 1§1ufﬁhﬁﬁma§tﬁ@ éﬁ%atlage:(gﬁaheﬁtlng agent) . A
solution of nmeth al um noxane in toluen a concentration of

10M % was drg lﬁﬁoﬁdgf‘ﬂnb‘t}gﬁ [Riih i g Qié%n@ \%é I‘ﬁgﬁ%ﬁrel%dﬁw%ﬁﬁir

to react for 4 hours t.ant was

dr opwi se HHEOE OBeep Rﬁrb%f odd ﬂfm@@t@ﬁ et daack hetry heg, Sl of

reacti on EiBdi muedbdane ©a58 dropwise added under stirring over a period of 30
minutes, and the reaction continued for 1 hour at 110°C. The resultant was

filtered, and washed by decane for 4 times.

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:35, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:6.

e
)g ;
OH @
The nonmetallocene ligand was changed to ,

and the solvent for dissolving the nonmetallocene ligand was changed to
decane.

In this step, the concentration by mass of the nonmetallocene ligand was
79¢/L, and the ratio by mass of the nonmetallocene ligand to the contact
resultant was 0.48 to 1.

Example I-4-4
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hour at 105C. The resultant was filtered, and washed by decane for 2
times. In this step, the ratio by nolar of the chemcal treating
agent to the nmagnesium conpound was 1:6, and the ratio by nolar of

t he magnesi um conpound to the pre-treating agent was 1:2. 64 TN~
9'PIL x Ner Subidanioalipttiic) sampeas itbgrﬁx@mﬁl%aaﬂwgéﬁcmi fora e foHewing
sol vent fehandiessol ving the nonnetal | ocene |igand was changed to
decane. In this step, the concentration by mass of the

nonnet al | ocerehd i aasdifieds haghbsiuadebinouati avhy ﬂP%ﬁar@Il talGording to
nonmnet al l]? S 2

ene.l | d he contagt .resultant wa .22 tQ 1. .
Evannl o sapl, EARATTHS, (AIRpREE BhbmibATRAdlE AURac fvasa bfmbipation of
the fol | WG4 (andhgeshemiealmbutiatingd agaghe shdnidmetayinalwainpne fag dhe
accor di nqgﬁeotreﬁx@grggem%-.s-z The conposite chenmical treating agent
was a conbination o rCl4 (as the chem cal treating agent) and

Lrietiyl ol uinomtion A 1fimahel shOAlE 1A4Tidne whseHoPian ded under
L peri oo Syt P, A AT BT IS BiGheS o Foatt H5R " REE: Thin, hsdtuor or
filter ed, TikHd wagreatany was weopwiser added menderhetirring sotert & gperodd ZfCi@
in tol uapanwes, 9A@RNESRaBEHHRCoERTASTAr 8 MEIBVAT 3(DETHEGeShItH was

m nut es, d t’he . reacti ont.inued for 4 hours at 100C. The

resul tantﬁﬁﬁrsedﬁapfle‘?(% e _%léﬁ&gﬁ%al%baw uene. In this step, the

Compound was 11 s e, 6 Tapi BY BOHSI 3 1BF Hirirdb et aeBhpouhe

to the prmagnesdtimgoagenmdiassl1 (2. amd tiex ratid Hhenolan et tid ovgmesium

| i gand S h y for dissolving the
Wac%rﬁﬁgun@?g% Trtllge pre tﬁa‘&@mg‘e {F‘erﬁ WKEDH,

nonmet al | oce s chan to tol uene.

N/‘ ; F
1 0
F
F
OH F
The nonmetallocene ligand was changed to ,

and the solvent for dissolving the nonmetallocene ligand was changed to
dichloro methane.

In this step, the concentration by mass of the nonmetallocene ligand was
214g/L, and the ratio by mass of the nonmetallocene ligand to the contact
resultant was 0.15 to 1.

Upon finish of the reaction, the resultant was directly dried at 25°C
under vacuum without being subjected to a filtration.

Example [-4-5

Substantially the same as the Example I-4, except for the following
changes:
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65 In this step, the concentration by mass of the nonnetal | ocene

| igand was 170g/L, and the ratio by mass of the nonnetall ocene
ligand to the contact resultant was 0.29 to 1. Exanple 1-4-3
Substantially the sane as the Exanple 1-4, except for the follow ng
changes: The hieli medi %n@@gm@@m@gmmé prapapeparedoragentding to

Exanpl e 1ERamdpld M3-Br qliepedbbbide @ﬁ%ﬂﬁcéﬂaﬁ'wﬂiﬁ geent vays lcohhianton of

chent cal fﬁ@g{@g%ﬁ@%@r TR, Hak @ﬁ%@*ﬁﬂ&sﬁpﬁgﬁﬁﬁiﬁ%ﬁe

treating Ia'@eﬁﬁaltmﬁﬁﬁeﬂ? ethyl aluminum (as the pre-treating agent)
A solution of triethyl alumnumin decane was dropw se added under
stirring overTrigpbutpldabmirsimiwes dsopwisceadded snder KHorng Tivwes, a geriod

sol ution of 15TmBivkek ftod%%ﬂ%if\/qshﬂﬁﬁpl’h@? 234dadi oG Z a8 i RY 1L vad

The resul a0 ik adaER B S0y e@zéaé&%?oc‘dg?ﬁwﬁw% AR yhton

this stepcontiiadafon S ones &t ¥t Cné @rr@ﬁulé&mt wasatiltsgechgand washadeby
magnesi ugglefipound was 1 35, and the ratio by nolar of the nagnesium
conpound t'o the pre-treating agent was 1:6. N ox The nonnetallocene

l'igand was chgnged &epakife tﬂaﬁosgﬂfvl‘%‘laﬁ B8f tﬁbsélftlrﬂidag tl’é’!ﬁmg agent to the

nonmnet al | ocene .1 gand” was ane

concent r J{PEHEHY ?%?urfcﬁé”%gﬁrﬁmﬁﬂggg é‘aﬂpg‘%dﬂ F@?ﬁ [maghegium
t he rati ocammpousg tofthe peermeatitgatgeodenes Lilghnd to the cont act
resultant was 0.48 to 1. Exanple 1-4-4 66 Substantially the sane as
the Exanple 1-4, except for the follow ng changes: The nodi
magnesi um conpound was prepared according to

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to xylene.

Example 1-4-6

Substantially the same as the Example 1-4, except for the following
changes:

The modified magnesium compound was prepared according to
Example I-3-6. The composite chemical treating agent was a combination of
TiCl4 (as the chemical treating agent) and triethoxy aluminum (as the
pre-treating agent) .

In this step, the ratio by molar of the chemical treating agent to the
magnesium compound was 1:60, and the ratio by molar of the magnesium
compound to the pre-treating agent was 1:5.7.
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Exanpl e 1-3-4. The conposite chem cal treating agent was a

conmbi nation of TiCl4 (as the chemcal treating agent) and tri nethyl
alum num (as the pre-treating agent) . A solution of trinethyl

al umi num i n pentane was dropw se added under stirring over a i od
of 15 mnutes to react for 1 hour. Then, a solution of Tlgléff%§
pent ane was dropwi se added under stirring over a periQd/ /0Ty 30 M=

m nutes, and the reaction continued for 8 hours afi™3 The resul tant
was filtered, and washed by dichloro nethane. In this ¥p, the
ratio by nolar of the chem cal treating agent to the Bgnesi um

ggrrpggngrwatsrghé%onﬁ{aanaeeﬁ@h ban % dPLRn R fohe Magnésium - compoudg

OH
nonmot al | BEefe e adar wdissehange s onaaale{ﬂéowevé}ﬁanﬁg e senaedy to
t he nonnetwlbbeeare.| i gand was changed to dichloro nethane. In this
step, the concentration by nmass of the nonnetall ocene |igand was
2149/ L, and the ratio by nass of the nonnetall ocene |igand to the
contact resultant was 0.15 to 1. Upon finish of the reaction, the
resul tant wasEgdamedd [\M-Aried at 25C under vacuum wi t hout being
subjected to a filtration. Exanple 1-4-5 Substantially the sane as
the Exanpl e ISdbstentighy fler sihe aolthevErgmpthdngeskcépt Thie thediollosdng
magnesi un&%und was prepared according to Exanple 1-3-5. The
conposite tal treating agent was a conbination of ZrBr4 (as the

chem cal tre g.a and tri.sobut mn

pre-treating %e g&rﬁﬁ)dl |]§18'§8F e | Rﬁ’rﬂ%‘\%a Wg?oga;%%ggd&ggoﬂ%lagr to

stirring byample per-7odhe composﬂ:e chemical treating agent was a combination of
TiCl4 (as the chemical treating agent) and isobutyl aluminoxane (as the
pre-treating agent) .

0sX

N

N

The nonmetallocene ligand was changed to °F mPand
the solvent for dissolving the nonmetallocene ligand was changed to methyl
cyclohexane.

Example 1-4-8

Substantially the same as the Example I-4, except for the following
changes:

The modified magnesium compound was prepared according to
Example 1-3-8, and the solvent for preparing the contact resultant was
changed to chloro hexane.
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of 15 mnutes to react for 1 hour. Then, a solution of ZrBr4 in
xyl ene was dropw se added under stirring over a period of 30
m nutes, and the reaction continued for 8 hours at 50C. The
resultant was filtered, and washed by xylene. In this step
ratio by nolar of the chemcal treating agent to the nmagnegi um
conpound was 1:45, and the ratio by nolar of the nagnesi Um

was changed to , and the solvent for dissolving the nonnetall ocene
| i gand was changed to xylene. Exanple 1-4-6 Substantg t he sane
as the Exanple 1-4, except for the follow ng change i
magnesi um conpound was prepared according to Exanp
conposi t e chehiheglonmetaiosgnagbgandiakas chengeddoi on' of  TilCl4 .(asd tthe

chemi cal doleedti For atiessdvidd tkhier hehhRxy&dend ﬂ'i%;ﬁhﬁawdsh@ha &t ttb_eahidif@‘
agent) . 4‘%%&51@5 step, the ratio by nolar of the chem cal treating

agent to magnesi um conpound was 1: 60, and the ratio by nolar of
t he magnesi um conpound to the pre-treating agent was 1:5.7. 68 N OR
The nonnetal | ocene |igand was changed to and the solvent for

di ssol ving t non[ret_gl ocene .| i gand was changed to cycl ohexane.
Exanpl e 1-4- Z~5UBBIGHY 1IAHANd ae as the Exanple 1-4, except for

accor di ng 1 0 Th AR SS ATl Kohbers & Alehioalitr CAv ek agruced

was a conducoadingntcofhe Examples and the catalysts CAT-I-A and CAT-I-B produced
according to the Reference Examples were each used for ethylene
homopolymerization under the following conditions, in combination with
methyl aluminoxane or triethyl aluminum as the co-catalyst, so as to
investigate the influences of the change of the amount (ratio by molar of Al
to Ti) or type of the co-catalyst to be used on the polymerization activity of
the catalyst and the bulk density of the resultant polymer, which were listed
in the following Table I-1.

Reactor: 2 L autoclave for polymerization;
Polymerization method: slurry polymerization;

Conditions: hexane as the solvent for polymerization, the total
polymerization pressure of 0.8 MPa, the polymerization temperature of 850,
the partial pressure of hydrogen gas of 0.2 MPa, and the polymerization time
of 2 hours.

70



Ti C14 (as the chem cal

t he
to HP'P

was changed to net hyl

, and

sane as the Exanple 1-4,

chl or o hexane.

treating agent) and isobutyl
pre-treating agent)

al um

noxane (as

O N The nonnetal | ocene |igand was changed
the solvent for dissolving the nonnetal |l ocene |igand
Exanpl e 1-4-8 Substantially the

cycl ohexane.
except for the follow ng
nodi fi ed magnesi um conpound was prepared according to
and the spiwentifor preparing the contact

change
Ex

resul tant was

s: The
anpl e 1-3-8,
changed to

to, and|the ol v’e”rit for dlwssol VI;’I' II'lltzlahe norbiyetal | ocene |
changed tqqochl Oéﬁ’cal @fqgne %@ nﬁ)léraBF" At TR e cg‘?]glck?g‘i@
CAT-1-1, |CAT-1}2, CAT-T- roduced( kgRE/gEdt hg (tefernhi
Exanpl es fand-the catal \'Qf 3 PAT- }- CAT-1-B produced ccording-to
t he Refenence Exarrpl es wef med@dh use-d for et hyll ene
homopol ynéri zat ¥8A-lahder Elﬁmfn‘ﬂlnll owi{f§ condi ti|dh® in conb?Aation
w th nmetrhyl—afomnoxane trTethylaumnunras the co-catat yst, SO
as to investi g@p& e inf Trl?élﬁ’ées of| shfe chande pf the anpglphs (ratio
by nol ar [of Al 1) or|alyménwed the co-catallyst to be used on the
pol yneri zati on act|V|ty of e?h@f catal yst and tlhe bul k density of the
resul t ant| 3pol yneaT-mhi ch were-listedi4don the f|el.8§lowi ng Tapd.29a - 1.
Reactor: [2 1 alutaocl ave fn*alﬁmlllgﬂ%all‘? Zation; Palynerization method; |
slurry polynerjzation; Copgiethybns: hexane as t|he sol vent f or
pol yneri 34t i on|, CARE-t ot al alH&'uXd}ﬁﬁé‘éppO” presdif® of 0.8 %% the
pol yneri zat+enrtenperature # th clwu
5 CAT-I-A rle y 90 4.77 0.277
aluminum
triethyl
6 CAT-I-B HeHy 90 6.42 0.313
aluminum
triethyl
7 | CcATI2 Hery 9 6.79 0.334
aluminum
methyl
g CAT-I-2 : 140 7.21 0.342
aluminoxane
triethyl
9 CAT-1-3 Hety 90 13.40 0.365
aluminum
thyl
10 | CAT-I-3 ety 140 14.16 0.350
aluminoxane
triethyl
i1 | CAT-I-4 riety 90 15.93 0.352
aluminum
hyl
12 |CAT-I-4 methy 140 16.83 0.333
aluminoxane

As can be seen from a comparison of the results obtained with the
experiment Nos. 1 and 2 (or 3 and 4) in the Table I-1, when the amount of the
co-catalyst to be used was increased, i.e., the ratio by molar of aluminum to
titanium was increased, the polymerization activity of the magnesium
compound-supported nonmetallocene catalyst and the bulk density of the
polymer product did not change to a substantial degree. This fact indicates
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the partial pressure of hydrogen gas of 0.2 MPa, and the

pol ynmeri zation time of 2 hours. 70 Table I-1. Ratio by Poly activity
Bul k density No Catal yst No. Co-catalyst nolar of Al 3 ( kgPE/ gCat)
(g/cm to Ti tr ethyl 1 CAT-1-1 90 4.34 0.274 _alumnumtriethyl 2
CAT-1-1 5heta. €2 7RAZHLHNIH U FOT RN SUPRRILFHY | nfw%nﬁchzggatalyst
al umi noxamo#dﬁlgT’ed tﬂlsmm/bntloﬁ(l@ el 3. (1ofin pdlymarizaiom, ttoi eichydse the

CAT- | r|
ot urt num (IO 4 oG ‘S‘“@%@%ﬁg 0 e %aerﬁ?%’a%?ﬂnhgf
140 7. 21 e380-Casalyst Bxameiserh dhag is Polyrgrizatian gcizedy can be
al um num achieved at a comparatively less amount of the co-catalyst.

Further, as can be seen from a comparison of the results obtained with
the experiment Nos. 1 with 5 and 6 in the Table I-1, by increasing the amount
of the chemical treating agent or the amount of the nonmetallocene ligand to
be wused, the polymerization activity of the obtained magnesium
compound-supported nonmetallocene catalyst can be increased and the
polymer bulk density can be improved as well. This fact indicates that the
magnesium compound-supported nonmetallocene catalyst according to this
invention is characterized by a freely adjustable polymerization activity,
thereby adapting same for different olefin polymerization requirements.

Still further, as can be seen from a comparison of the results obtained
with the experiment Nos. 7 and 8 (or 9 and 10, or 11 and 12) in the Table I-1,
the type of the co-catalyst to be used dos not significantly influent the
polymerization activity of the catalyst and the bulk density of the polymer
product. This fact indicates that the catalyst produced according to this
invention is comparatively compatible with different types of the co-catalyst
to be used.

Example II-1

Anhydrous magnesium chloride was used as the magnesium compound,
and TiCl4 was used as the chemical treating agent.

A predetermined amount of the nonmetallocene ligand of the structure

PPha

OH

was dissolved in 25 ml dichloro methane (as the solvent
for dissolving the nonmetallocene ligand), then 5 g of the anhydrous
magnesium chloride was added thereto, and the reaction continued for 4
hours at 30°C. After filtrated, washed by hexane for 2 times (25 ml per time),

72



10 CAT-1-3 nethyl 140 14.16 0.350 alum noxane 11 CAT-1-4 triethyl 90
15.93 0.352 alum num 12 CAT-1-4 nethyl 140 16.83 0.333 al um noxane
As can be seen froma conparison of the results obtained with the
experinment Nos. 1 and 2 (or 3 and 4) in the Table |1-1, when the
anount of andh@acewnedrialyse as to pdtaisshewentadigeseléat, i.e., the ratio
by nolar of alumnumto titaniumwas increased, the polynerization
activity of tTHhemphedihexanconpoadded op ploe codtasd masulédntoddee, daCll yes

SUbst ant | SioPIEBEALddedHhdrbie oPEL WKL QUL pilhfteWhndie SIAG o was
compound. SIS [ OMFLehRD bk e Teatapt asBED it §r-bREd B HilRane
i nvent i onfars 3ugides of2 5l mol | pepdimekr andt veeyumediiads s@sa@st e obtain the

act vity filonbliutn BB Sb86hted hohmeiBllongRasAalystt 0 | ncr ease the
amount of he co-catal yst to be used, that is, a high polynerization

activity can Iﬁﬁ?hlﬁcﬁkzﬁﬁ 7 gﬁe aﬁQ’T?aﬁﬁ)tl&ﬁ’ §f Yhd EBSmAEA YRt hPént to the

co-catal yst. er, ¢ e se roma ceonpari.son of t resul ts
obt ai ned W?Iﬁetatlifé‘:e@ﬁpe 123Gt Y. @&n t ﬁr@ :Iﬁﬁ é'ahﬁ‘ t ﬂ%\%é Io-sfllj,tthe
by i ncr easommetadiboemedngandfo themagansival companindgvagdni. or the
amount of the nonnetal |l ocene ligand to be used, the polynerization
activity of tThe chtayseobtmbugetesias manvedpo GAFdlippor t ed nonnet al | ocene
catal yst can be increased and the polynmer bul k density can be
inproved as well. This fact indicates that the nmagnesium

conpound- supported nonnetal | ocene catal yst according to this
invention is ngéﬂ_ilzpd by a freely adjustabl e pol ynerization
activity, thereby adapting sane for different olefin polynerization

requi rements. ggbdihhiib Uyt RS sae &RRhEEERAAPIS TIUD, xeepdol she Rflidvwing
results obtained wth the experinment Nos. 7 and 8 (or 9 and 10, or |

1 and 12)°?M'8%e Table 1-1, the type of the co-catalyst to be used

dos not signifjcantly influent the ol ynerizatjon activity,o e
catal yst and ﬂi% eﬁi’é‘i’i%i‘f%}mﬁ?u’?@ue‘g d eapﬁoo&ﬁ%@ewsbf‘g@&: the
i ndi cat eschémical iscatatgmbgent wasdbargeditedrditg to this
__N/Q
P

N
OE “ph

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to toluene.

Washing was performed with toluene, and then vacuum-drying was
conducted.

In this Example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.3, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:3.

Example II-1-2

Substantially the same as the Example II-1, except for the following
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invention is conparatively conpatible with different types of the
co-catalyst to be used. Exanple Il1-1 Anhydrous magnesi um chl ori de
was used as the magnesi um conpound, and Ti Cl4 was used as the

chemi cal treating agent. A predeterm ned anmobunt of the nonnetall ocene
li gand ofCha@@e§tructure ~N PPA, OH was dissolved in 25 m dichloro
met hane (as the solvent for dissolving the nonnetall ocene |igand),.
then 5 g of theec antgresiue compausduwas khangerd towthexd sergriasienochlande
the reactiMBCtaC,AYRd Eﬁ@f:hémié’ﬁlltféatﬁig S4at s Bhangddd (RTREGC HYE A

by hexane for times (25 m per tine), 72 and vacuumdried, so as
to obtain the contact resultant. Then, 25m hexane was adde q t he
contact resultant. Then, TiCl4 was dropw se added therefo e@ a
period of 15 minutes under stirring, and was reagteg-£f6r 4 Hours at
30n. The resultant was then filtered, washed by P @ for tijmes
(25 M per time), and vacuumdried, so as to obtain The m
conpound- supported nonnetal | ocene catalyst. In this Exaaple

Ir;’slt ;gdby nol ?Th@hdl%getﬁﬂeﬁéﬁ?!lggfahdaﬁrhﬂ%h@ﬁgé&? ﬁ&éo the “nonnet al | ocenad
e
Bl o111 Washing War Rerorafd ol hesnihoand id YaGRudRdhyiEe was
conpound eeslusiiethged t o nmagnesi um broni de, the chenical treating

agent was changed to ZrCl4. N/ ,P NAh
In this Example, the ratio by molar of the chemical treating agent to the

nonmetallocene ligand was 1:0.9, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:7.

OH
magn

Example I1-1-3

Substantially the same as the Example II-1, except for the following
changes:

The magnesium compound was changed to butoxy magnesium bromide
(MgBr(OC4H9)), the chemical treating agent was changed to tri-isobutyl
titanium chloride (TiCI(i-C4Hy)s).

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
dichloro methane.

Drying was conducted by a vacuum-drying process, without filtration
and washing.

In this Example, the ratio by molar of the chemical treating agent to the
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oK Ph  The nonnetal |l ocene |igand was changed to , and the solvent
for dissolving the nonnetal |l ocene |igand was changed to tol uene.
Washi ng was performed wth tol uene, and then vacuum dryi ng was
conducted. In this Exanple, the ratio by nolar of the chem cal
treating %@@ﬁ?ﬁthxﬁﬁéluﬁﬁﬁhﬁﬁélI@&éne ligand was 1:0.3, and the ratio
by nolar of the nonnetallocene ligand to the magnesi um conpound was
1:3. Exanple 11-1-2 Substantially the sanme as the Exanple I1-1,

except for the followng 73 changes: The nagnesi um conpound was
changed to etBwamphablrésd um chloride (MyCl (OC2H5)), the chenmi cal
treating agent was changed to Ti (CH2CH3)4. OH/ N The

nonnet al | ocertubbstganallyahectmmgeas tloe Exanaple Thé, sacepntof dhe following
di ssol vi ng, shonnet al | ocene |igand was changed to hexane. Washing
was performed wth hexane and then vacuumdrying was conducted. In

the' Eﬁﬁ”"'e é‘en‘é’?&. Sih (Rupofhd’ "Eaf"ERiEe] | 16D PP e

nonmet al | to the magnesi um conpound was 1:7. Exanple
11-1-3 Substantlally the sane as the Exanple I1-1, except for the

foll ow ng changes: The magnesi um conpound was changed to xy
magnesi um brom de (MyBr(OC4H9)), the chem cal treating a .
changed to tri-isobutyl titaniumchloride (TiCl (i-CAH9)J). bff e
nonnet al | ocene |igand was changed to and the sol vept for ’di ssSO

t he nonnetal | ocene |igand was changed to dichlorag ne. F

QH

The nonmetallocene ligand was changed to
and the solvent for dissolving the nonmetallocene ligand was changed to
chloro toluene.

Example II-1-5

Substantially the same as the Example II-1, except for the following
changes:

The magnesium compound was changed to isobutoxy magnesium
(Mg(i-OC4H9)2).

—N

Na
OH

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane.
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Drying was conducted by a vacuumdrying process, without filtration
and washing. In this Exanple, the ratio by nolar of the chem cal
treating agent to the 74 nonnetall ocene |igand was 1:0.7. Exanple
11-1-4 Substantlally the sane as the Exanple 11-1, except for the

fol Il owing chiaxgaple thé-bragnesi um conpound was changed to et hoxy
magnesi um (My(OC2H5)2). F N1 F O\ F /[ ° OFI F The

nonnet al | ocenSubstantialljathec bamgess the dinampls %ﬂv@xpepbrfomtbeoﬁo\ﬂqvgng
t he nonnegmddsegene |igand was changed to chloro toluene. Exanple
11-1-5 Substantially the same as the Exanple I1-1, except for the
foll ow ng changes: The magnesi um conpound was changed to i solfutaxy

magnesi um (My(i-0OC4H9)2). N N\ OH The nonnetal | ocene kiga S
changed to , and the solvent for dissolving the al | ocené
| i gand was changed to cycl ohexane. 75 on
The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to chloro
cyclohexane.

Example I1-2

Anhydrous magnesium chloride was used as the magnesium compound,
TiCl4 was used as the chemical treating agent, and a compound of the

Sy
PPh,

structure w as used as the nonmetallocene ligand.

The modified magnesium compound was prepared according to
Example I-3.

A determined amount of the nonmetallocene ligand was dissolved in 25
ml dichloro methane (as the solvent for dissolving the nonmetallocene
ligand), then the modified magnesium compound was added thercto, and the
reaction continued for 4 hours at 30°C. After filtrated, washed by hexane for
2 times (25 ml per time), and vacuum-dried, so as to obtain the contact
resultant.

Then, 25ml hexane was added to the contact resultant. Then, TiCl4 was
dropwise added thereto over a period of 30 minutes under stirring, and was
reacted for 4 hours at 300. The resultant was then filtered, washed by hexane
for 3 times (25 ml per time), and vacuum-dried, so as to obtain the
magnesium compound-supported nonmetallocene catalyst.
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Exanpl e 11-1-6 Substantially the sane as the Exanple I1-1, except for
the followng changes: N OH The nonnetal | ocene |igand was changed
to, and the solvent for dissolving the nonnetall ocene |igand was
changed to chloro _cyclohexane. Exanple 11-2 Anhydrous magnesi um

chlori de was lisids Iskanpelenils safie bycoepuuelthe chamiraldecaisigragentttnehe
chemi Cg' ﬁél?%btdlﬂ)c%ﬁt@nt]iigm aalragorfpgyﬂ,_?_h@iﬁdtgﬁ?_ Egﬁo G5 stiglat urof Whg
as used as e nne ocene, ) igand. .The nodifi nesi um conpoun
was. prepal AP SET BT RS s B figrashesi L HRPOMRE WA Aiiint of t he
nonmnet al | oce | i gand s dissolved in, 25 i<chl oro net hane (as
the sol vent Pﬁlpe 83@%‘?%&%‘@”&6%% T‘%g&ri'l?'lzi'gand), then the

nodi fi ed nmagnesi um conpound was added thereto, and the reaction
continued for 4 hours at 30'C. After filtrated, washed by hexane for
2 tinmes (25 % per thﬂg) and vacuumdried, so as to obtain the
contact resuf¥ample n 25nL hexane was added to the contact
resultant. Then, Ti Cl4 was dropw se added thereto over a pgri\fo of,
30 minutes undMbstaptiallynifie samevass the daganapler bh-24 exgapt fak the oi}pweng

resul tantchgeshen filtered, washed by hexane for 3 tines (25' m per
tinme), and vacuumdried, so as to obtain the magnesium

co {rpo u B d-su }o OPhé eﬂtldi‘dli'ﬂ&It al!nlaglﬁeﬂﬁnﬁ atahipetund’ 6?;&1@ Ehé}ﬁarE&armlc.efdihge to
ratio ar, 0 e.ghe : al | ocene
| Cand weltpiEl-3 1o RGeSt SRl RALRAE Nas hahdld DA |

| igand to the magnesi um conpound was 1:5. The catal yst obtain was
named as CAT-11-2.

=N

OH Ph

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to toluene.

Washing was performed with toluene, and then vacuum-drying was
conducted.

In this Example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.3, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:3.

Example 1I-2-2

Substantially the same as the Example II-2, except for the following
changes:

The modified magnesium compound was prepared according to
Example 1-3-2.
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Exanpl e 11-2-1 Substantially the sane as the Exanple 11-2, except for
the follow ng changes: The nodified nagnesi um conpound was prepared
according to Exanple 1-3-1. The chem cal treating agent was changed
to ZrCl4. -N/ \  ,Ph N OH Ph The nonnetal | ocene |igand was anged
to, and the solvent for dissolving the nonnetall ocene |i g3

changed to toluene. Washing was perfornmed with t
vacuum dryi ng was conducted.. In this Exanple, the 0 by gol gr of
the chem cal treating agent to the nonnetallocene' |\igar Q.
and the ratio by nolar of the nonnetallocene ligand tp the -@
compound was ;3. Exanple 11-2:2 Substantially the sapR™as the

Exanpl e 11-2,@%@@%1'110@%65@% A3 CheRgREES: The modified - and
magnesi untheosylvemidfovadispolepag toe aonmetilhocdane ligxuhplas chaBged g he®ene.
The nonnetal | ocene |igand was changed to and the solvent for

di ssol vi ng t h@/axbimmet whb ogerfermedawidthwhexahenged therhesaznem-dyginig mes
was perfo&&&%&h hexane, and then vacuumdrying was conducted. In
t hi s Exanple, € ratio by nolar of the chemical treating agent to

h | i gand : i
honmret al | ocertst AR FRArBRE € Fato byomdtiCof e %ﬁéﬁﬁ?#ﬁs%&ﬁ%%%%ﬁhe
11- 2- 3 Supenmstallogeper higange v&as t A -Bxa nﬁe tg@- Fatigy Byt melary pf the

f ol I owi ngnonmetallocene ligand to the magnesium compound was 1:7.

Example 11-2-3

Substantially the same as the Example II-2, except for the following
changes:

The modified magnesium compound was prepared according to
Example I-3-3.

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
dichloro methane.

Drying was conducted by a vacuum-drying process, without filtration
and washing.

In this Example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.7.

Example II-2-4
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changes: The nodified magnesi um conpound was prepared according to
Exanple 1-3-3. -N/ S OH The nonnetal | ocene |igand was changed to
and the solvent for dissolving the nonnetall ocene |igand was changed
to dichloro nethane. Drying was conducted py_a vacuumdrying .
process, w t howestentigly: thenSamadasvilaniepmple This cxeappiter thedollenyigs
by nol ar ¢Hariges: chemical treating agent to the nonnetallocene |igand
was 1:0.7. Exanple 11-2-4 78 Substantially the sanme as the Exanple

11-2, except ThE Whedifld oMiaBdesitangemipoling Wééfb@ébdﬁﬂneéﬁ‘]cufdin/g to
corrpoundTﬁgg g):lﬁeTg_asr_ d according to Exanple 1-3-4. C° FF OF \
FORF i tal'l ocene |igand was changed to and the solvent for

di ssol ving the nonnetal |l ocene |igand was changed to chl org~tol uene.

Exanpl e 11-2-5 Substantially the sane as the Exanple 11-2, ept for

the follow ng changes: The nodified nmagnesi um conpound was=gr efjar ed
N

according to b

O F

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
chloro toluene.

Example II-2-5

Substantially the same as the Example II-2, except for the following
changes:

The modified magnesium compound was prepared according to
Example I-3-5.

Nag
OH

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane.

Example I1-2-6

Substantially the same as the Example II-2, except for the following
changes:
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Exanple 1-3-5. N OR The nonnetal |l ocene |igand was changed to , and
the solvent for dissolving the nonnetall ocene |igand was changed to
cycl ohexane. Exanple 11-2-6 Substantially the sane as the Exanple
11-2, except for the followng changes: 79 "HN OH The
nonnet al | ocene |igand was changed to , and the solvent fogh\lij>
di ssol ving the nonnetal | ocene |igand was changed N
cycl ohexane. Exanple 11-3 Anhydrous magnesi um chlQri was used as

t he magnesi um conmpound, and Ti Cl4 was used as the chem C& treating
agent. 5 g of the anhydrous magnesi um chl ori de was wei ghted, and 25nﬁ

;ggggne was aﬁH@ﬂohB?é’tﬁHBceﬂ-é‘ﬁ%aligﬁa{'m@’ngl%éﬁsgé@n xanel r a3 drODW' S€ an

over ri
reaction %&NGBH fog QE ssolyiggr the nejypet a#fﬁac v %&%’ql}&eﬁdto cﬁloro
filtered, cydehedarsy tol uene for 2 tines (25 rri per tinme), and
vacuumdried at 90 C, so as to obtain a pre-treated nmagnesi um
conpound. A predeterm ned anount of a nonnetall ocene |igand of the
structure ~N/ °~ PPh2 OH 1-1 was dissolved in 25 m dichloro
nmet hane (as t}l_ﬁjgalslpﬂe/epg for dissolving the nonnetal |l ocene |igand),
then 5 g of the pre-treated magnesi um conpound was added thereto,

and the react A@RygRild M#dehekitim £hloride was used as the magnesium compound,
and TiCl4 was used as the chemical treating agent.

5 g of the anhydrous magnesium chloride was weighted, and 25ml
toluene was added thereto. Then, methy! aluminoxane was dropwise added
thereto over a period of 15 minutes under stirring, and the reaction continued
for 2 hour at 90°C. The resultant was then filtered, washed by toluene for 2
times (25 ml per time), and vacuum-dried at 90°C, so as to obtain a
pre-treated magnesium compound.

A predetermined amount of a nonmetallocene ligand of the structure

63N
Prhy

was dissolved in 25 ml dichloro methane (as the solvent
for dissolving the nonmetallocene ligand), then 5 g of the pre-treated
magnesium compound was added thereto, and the reaction continued for 4
hours at 30°C. After filtrated, washed by hexane for 2 times (25 ml per time),
and vacuum-dried, a contact resultant was obtained.

Then, to the thus obtained contact resultant, 25 ml hexane was added as
the solvent. Further, TiCl4 was dropwise added thereto over a period of 30
minutes under stirring, and the reaction continued for 4 hours at 30°C under
stirring. The resultant was then filtered, washed by hexane for 3 times (25 ml
per time), and vacuum-dried, so as to obtain the supported nonmetailocene
catalyst.
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hours at 30C. After filtrated, washed by hexane for 2 tines (25 m
per tine), and vacuumdried, a contact resultant was obtained. Then,
to the thus obtained contact resultant, 25 m hexane was added as

t he solvent. Further, Ti Cl4 was .dropw se added thereto over a perio
of 30 ninut e tHadixampleithg ratigdy molpes ttﬁéﬁnéﬁh‘?ﬁlﬁ%aom@roumdﬁﬁu&@
at 30C ungertreating ragemt wie 1 rgsthktanio Wasnbdlaeroff ihet eiqdicalasdmihgygent

hexane fo i p I v rj (o]
obtain the 38 ﬁ@%@%@&gﬁ%@%&%&@ﬁy%%g| HAf P BRI of the
the rati onwnﬁga Lﬁce@ﬁ ligand gy thesimagnesingd GRmpogndngas di%- t r eat i ng
agent was 1:1, the ratio by nolar of the chem cal treating agent to
the nonnet al | Beesatalygaehtaired wag mmethas Ofella3.0 by nol ar of the
nonmet al | ocene ligand to the magnesi um conpound was 1:5. The catal yst
obt ai ned was naned as CAT-11-3. Exanple 11-3-1 Substantially the
same as the Exanple 11-3, except for the follow ng changes: The
magnesi um conpramglevils3ehanged t o magnesi um broni de, the cheni cal
treati ng agent was changed to ZrCl4, the nonnetall ocene Iigand N ?ph
N OH Ph was chaingentially, thendambeas the dinariple di-3satxeiepy fohehe following
nonmnet al | l i gand was changed to tol uene. To the magnesi um
conpound, etﬁsf'benzene was added as the solvent. Then, isobutyl

al um noxane Wk, 4FaBRLSR UG, SN SYAs Ghe8d PEY nPkRsivhA A Sthe
e e e L P ol o, T

vacuumdried at 100C, so as to obt pre-treated nmagnesi um
conmpound. Washi ng was pefkf or med =t | uene, and then vacuumdryi ng
was conduct ed. _Ph
N
OH Ph
was changed to , and the solvent for dissolving the

nonmetallocene ligand was changed to toluene.

To the magnesium compound, ethyl benzene was added as the solvent.
Then, isobutyl aluminoxane was dropwise added thereto over a period of 15
minutes under stirring, and the reaction continued for 2 hour at 100°C. The
resultant was then filtered, washed by ethyl benzene, and vacuum-dried at
100°C, so as to obtain a pre-treated magnesium compound.

Washing was performed with toluene, and then vacuum-drying was
conducted.

Tn this Example, the ratio by molar of the magnesium compound to the
pre-treating agent was 1:3, the ratio by molar of the chemical treating agent
to the nonmetallocene ligand was 1:0.3, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:3.

Example I1-3-2

Substantially the same as the Example II-3, except for the following
changes:
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In this Exanple, the ratio by nolar of the magnesi um conpound to the
pre-treating agent was 1:3, the ratio by nolar of the chem cal
treating agent to the nonnetall ocene |igand was 1:0.3, and the ratio
by nolar of the nonnetallocene Iigand to the nmagnesi um conpound was
1: 3. Exanpl e The mzemsivmapemppundtwas shanged te wghcasoam@eﬂura, chloride
except fofMEOR(GOLHOY, Hie chédned SicRihglHecTagaesh apfa)wsﬁr?iﬂ $13)..
changed to et h%xyEng)gnesi um chl ori de g(ih\%CI (OCZI—IS%Y)@, the c emﬁ\gaﬁ)4
treati ng agent was changed to Ti (CH2CH3)4. OH / \ The nonnet@lhocene
| i gand was changed to ' , and the solvent for dissolving tA

m

nonnet al | ocene |igand was changed to hexane. To & nesi y

§2210
conpound, hexane was added as the solvent. Then, \

| al Bgigum
was dropw se added thereto over a period of 15 m nut&s uoﬁlde/;u&
stirring, and the reaction continued for 4 hour at 60CThe"T t ant
was t[\)en_f”t'ﬁli@(ﬂmn\fﬁ@ﬂﬁdcbﬁ{e higeadewagrtiadgedyor dri ed” at 90C, so aand
to obtai -t . :
w th” nexelng SRkt SRR B A FREER RS J R o5 NEppREd 11K e
the ratio by l.ar of the magnesium ound to rg-t '
agent was 1: ngttﬁs T&BPSSIBQ’ %Bpg:)r.ou&pf ?{%agﬁe‘ﬁé%ghﬁgqeﬁt ﬁlne 5@%&%{?%@%&
t he nonnetrigthpk ehmminupanaasakopwis® added tharetp aves dperwidapl dp axautes
nonnet al | gg@Restifrad) dadd thé ecaBane Tonineedplownt hoas at: 60 CExahpiresultant

LS, SRSl 5, BISARS TR S i PR G, as o
magnesi unoltaonadue-tdaied MOTMSINM ¢¢rBpenBdi cal treating agent was

changed to tri-isobutyl titaniumchloride (TiCl(i-C4H9)3). -N S
Washing was performed with hexane, and then vacuum-drying was

conducted.

In this Example, the ratio by molar of the magnesium compound to the
pre-treating agent was 1:2, the ratio by molar of the chemical treating agent
to the nonmetallocene ligand was 1:0.9, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:7.

Example I1-3-3

Substantially the same as the Example II-3, except for the following
changes:

The magnesium compound was changed to butoxy magnesium bromide
(MgBr(OC4H9)), the chemical treating agent was changed to ftri-isobutyl
titanium chloride (TiCl(i-CsHs)3).

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
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OH The nonnetal | ocene |igand was changed to and the solvent for

di ssol ving the nonnetal | ocene |igand was changed to 82 dichloro

nmet hane. To t he magnesi um conpound, dichloro nethane was added as the
solvent. Then, tri-isobutyl alum numwas dropw se added thereto over
a perioddishla® wicthanes under stirring, and the reaction continued
for 8 hour at 30C. The resultant was then filtered, and directly
vacuum dri ed B0 HoC msgnesivm ccoshpeind,a dicidore eactthneagrassiadeed as the

Co T ar; ol HENGOTHER, REPRUBLEA BIrRin(RA.Way IXIUisE! REees thetdipovter o
. NJ. . | .

mgnest ubEERRnG donties Uit AT i Fedgdion il Fl8 At
by nol ar 39 G hEhenresnltant wasdhendiltergdnend dirertlh yaswem-doedmd 30 gase

was 1:0. 755 X 8BRIiR aldredtréattdbabgntdiabd ¥oPeuadme as the Exanple 11-3,
except for the follow ng changées: The magnesi um conpound was changed

to ethoxy mgﬂ?ﬁ;igx"@(swg&giﬁ&@hz%y a VECULNnLdI:yiO% focess, Qeithouf Mtration
|

nonnet al | ocene was changed to and the”s ent for dissolving
t he nonneff Y68 i gand was changed to chloro toluene. To the

magnesi um conpoynd, . chl oy o t ol uene was add as the solvent. Then,
r et iyl al i LS THeATRB Ly R b EamieT A8 BpaRSS TGO s G he
over a pepietteafingSagsmutves luAdandsthier ratiog byamelahef rthacthiesmical treating
continuedygsent to the nonmetallocene ligand was 1:0.7.

Example II-3-4

Substantially the same as the Example II-3, except for the following
changes:

The magnesium compound was changed to ethoxy magnesium
(Mg(OC2H5)2).

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
chloro toluene.

To the magnesium compound, chloro toluene was added as the solvent.
Then, triethyl aluminum and methyl aluminoxane was dropwise added
thereto over a period of 15 minutes under stirring, and the reaction continued
for 0.5 hour at 80°C. The resultant was then filtered, washed by chloro
toluene, and vacuum-dried at 80°C, so as to obtain a pre-treated magnesium

compound.
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for 0.5 hour at 80C. The resultant was then filtered, washed by
chloro toluene, and vacuumdried at 80C, so as to obtain a
pre-treated magnesi um conpound. 83 In this Exanple, the ratio by

nol ar of nethyl alum noxane to triethyl alumnumwas 1:1, and the
ratio by mol o Bris REmRedrAtL OB 61 metT) [alHTiRYReRaAe tHEtY]
1: 0. 5. ?ﬁm&iimﬂ%@&;%ﬁ@nhé a’ati)b_l_%jﬂ&nﬁmﬁof?ﬂld hﬁagﬁe@itghecdlﬂlpﬁund tg
except fo . a ; e magnesi um conmpound was change
to isobut%f%ﬁsﬁagglﬁglslﬁ%ﬂgg? !‘\75% f-.E@EHQ) 2). NN OH The nonnetall ocene

| i gand was changed to , and the solvent for dissolving the

nonnet al | ocene |igand was changed to cycl ohexane. Exanple 11-3-6
Substantially_.the sa the Exanple 11-3, except for the follow ng
changes: N I\EKF ﬁé?ionmat al | ocene |ligand was changed to and the
sol vent for djssolvi.ng the nonnetall ocene |jg was Cc t .
chloro cycl obebsiRRtaEy Jthg same_as Ag, %Bgf%igﬂeﬁxﬁwﬂﬁggﬁﬁﬁefo%’émg
used as ttleanpegnesi um conpound, 84 and Ti Cl4 was used as the

chemi cal treating agent. The nodified nmagnesi um conpound was prepared
accordi ng to The magnesium compound was changed to isobutoxy magnesium

(Mg(i-OC4H9)2).

The nonmetallocene ligand was changed to ' , and
the solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane.

Example I1I-3-6

Substéntially the same as the Example II-3, except for the following

changes:
f N
‘----..N N/
The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to chloro
cyclohexane.

Example 11-4

Anhydrous magnesium chloride was used as the magnesium compound,
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Exanple 1-3. 5 g of the nodified nagnesi um conpound was wei ght ed, and
25mL toluene was added thereto. Then, nethyl al um noxane was

dropwi se added thereto over a period of 15 m nutes under stirring,
and the reaction continued for 2 hour at 90C. The resultant was then
filtered, anhdnEH sastidedeasethiecrhemnical treatin@ Rgent.per time), and
vacuumdried at 90'C, so as to obtain a pre-treated magnesi um
conpound. A dEher mowidicaitomnaigne$ivan ncomgicainidocwae Iprgearddofaccheding to
structureg AHPE’ng OH / was dissolved in 25 m dichloro nmethane (as
the sol vent  Fof (%'ssol ving the nonnetal | ocene |igand), then the

pre-treated esd un e 0 ng, .t e i
conjti nued fo;’@%'gphogﬁuﬂgg arﬁ85u(11t.§u qﬂ@‘@@eﬁ il g?%@?él%ﬁm%aﬁegre%%gk}%g ?gml
2 times (@dueme seas edsded thersdo. Jhenumethyb@lumineiane ivasedianvase adlsd
obt ai ggdath“éhem, ot@ 4 beriodust dPtmaintees nndémstirrires urtdatite, re2btioh dvenamed
was adde t j '
over a peiicH h§%?£ O UTag HE e wias Mo e 5%%3%‘“2@‘?2%%??%&“9“ T2
cont i nuediifws B2howdsper tiwe), vagaumrdied als 4 FP| f3rt9q obtain 2
washed bypfbenaa&dfmagﬁegiMmsoﬁ%unﬂd. per tinme), and vacuumdried, so
as to obtain the supported nonnetal | ocene catalyst. In this Exanple,
the ratio by Avldterdlintclie afRanesodm casmaenildeenthéigapdeofr €at ishgicture
agent was 1:1, the r 0 by nolar of the chemical treating agent to
t he nonnetal | ocene |1 d was 1:0.5, and the ratio by nolar of the
nonnmet al | ocene i gand=0 t he magnesi um conmpound was 1:5. The catal yst
obt ai ned ey d as GAJ-11-4. Exanple 11-4-1 Substantially the
same as t @ g 11-4, except for the followi ng 85 changes: The
mr)]dl flhed ma?ne { um conmpound was prepared according to Exanple 1-3-1,
the chemical trgating agent was changed

949 was dsmsolvec(fJ ?n 2% Omlzzil%lfﬂbroalqgetﬁgfe (as the solvent
for dissolving the nonmetallocene ligand), then the pre-trecated magnesium
compound was added thereto, and the reaction continued for 4 hours at 30°C.
After filtrated, washed by hexane for 2 times (25 ml per time), and

vacuum-dried, a contact resultant was obtained.

Then, to the thus obtained contact resultant, 25 ml hexane was added as
the solvent. Further, TiCl4 was dropwise added thereto over a period of 30
minutes under stirring, and the reaction continued for 4 hours at 30°C. The
resultant was then filtered, washed by hexane for 3 times (25 ml per time),
and vacuum-dried, so as to obtain the supported nonmetallocene catalyst.

In this Example, the ratio by molar of the magnesium compound to the
pre-treating agent was 1:1, the ratio by molar of the chemical treating agent
to the nonmetallocene ligand was 1:0.5, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:5.

The catalyst obtained was named as CAT-II-4.

Example I1-4-1

Substantially the same as the Example II-4, except for the following
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/" \' NPh Nox ern nonnetallocene |ligand was changed to , and the
sol vent for dissolving the nonnetall ocene |igand was changed to
tol uene. To the nodified magnesi um conpound, ethyl benzene was added
as the solvent. Then, isobutyl alum noxane was dropw se added
t heret o oeleAnges: period of 15 minutes under stirring, and the reaction
continued for 2 hours at 100 C . The resultant was then filtered,
washed by et hVhe bemedifisd anmdgnesicummcdnipedingt wa®Cprsparad taxcobdiaign ta
pre-treat Eﬂaﬂ%gé‘qs?)llm B A Tbal W?édﬁﬂ@ apRat PR elﬁéi%kd’\ﬂté ly AU eRE, the
and then vacu drying was conduct ed. this Ex ratio by
nol ar of the nmagnesi um conpound to the pre- treatlng a s 1:3,
the ratio by nolar of the chem cal treating agen 0 the
nonmet al | ocene ligand was 1:0.3, and the ratj | ar ofwthe
nonnet al | ocene ligand to the magnesi um conpound 193, Exdhpl e
11-4-2 Substantially the sane as the Exanple 11-4, \except for the
foll 0\(;»1 ngnomhetm&ﬁcenthl fvesl W wm conpounid was prepar eshd thg
accordin t nge
9d1RenfiR MisSoll Igg%he ﬁB‘n aIOCUTRS RLLRE SIS dil-6R wg;alm. g

to and SSO non Iocen

hanged t h 8

cdded s the T SoRsanpaigL Y garé‘fiﬂi %Wﬁsénﬁ%%%?%%s g o't
thereto oswvent.pdhind isebutys arluumm@s&anﬂd@ﬂs sdiopigg, a@‘i@ﬁ tther¢teaeyelod
cont i nuedp§i9hd 4N midtit@OGhddh&irriias Wnidafhe neastibh evnftinuedr fot,2 Wesfest

by “exa“m@gg VAELUIDHidaRE Fhs Ofien Tlterdl, "WadlA'y RYPBEERAET and

magnesi u
vacuum-dried at 100°C, so as to obtain a pre-treated magnesium compound.

Washing was performed with toluene, and then vacuum-drying was
conducted.

In this Example, the ratio by molar of the magnesium compound to the
pre-treating agent was 1:3, the ratio by molar of the chemical treating agent
to the nonmetallocene ligand was 1:0.3, and the ratio by molar of the
nonmetallocene ligand to the magnesium compound was 1:3.

Example 1I-4-2

Substantially the same as the Example II-4, except for the following
changes:

The modified magnesium compound was prepared according to

Example I-3-2.
O
by
The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to hexane.
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Washi ng was perfornmed wi th hexane, and then vacuumdryi ng was
conducted. In this Exanple, the ratio by nolar of the magnesium
conpound to the pre-treating agent was 1:2, the ratio by nolar of
the chemical treating agent to the nonnetallocene |igand was 1:0.9
and the rati olbythmimedefied hmagnesitn atompennd) ihpxaact washaddadnasi e

compound y#igedt. Thersarietisy] laluAridudhet AnbpRide/addel griretasvéeperiod of

Exanpl e Im{%4.ece8t for.-1the f ({ i Shansges; 'H‘| ifu'%g .
& Rggr . cti ued for 4 gl 60°C, The
et ok s b S T R

di ssol vi ngs tebien aBsRLiresRAamhzaesidnesmpbanged to dichloro
nmet hane. To the nodified magnesium conpound, dichloro nethane was

added as t heyshyePtwad NS&fofhbd | HatUhkkadé UBhEUM MRS/ AuaRWdSEinadded
thereto over.a &er od of" 15 m nutes under stirring, and the reaction
conti nued®9U%Bethour at 30C. The resultant was then filtered, and

vacuumdried at 30 SO as o bt.ai n re-treated nmagnesi um
conpound. Dry]aﬂﬁbl'llﬁ%x%ﬁg%éhéd‘%? W%@ﬂgﬁéhﬁirﬂ%ﬁ?%g compoppg, fo the
filtrati opre-aedtingstgony. was 1thi thebasiopby moke ofathicochsminsil dreasing agent
mgnes! Umq ppoy te?al‘hﬁk?eneﬂig%ﬁ' WRALM9, RN theasatlo by andldrhef the
ratio by nolar the ¢ enalgabitreatl n]glma ent to the r)?nrretallocene
| i gand waB0OnmGtailogepeigand 10 NeMEgHES Famf’ WES e as the

Exanpl e 11-4, except for the follow ng changes: The nodified

magnesi um conpound was prepared according to

Example I1-4-3

Substantially the same as the Example II-4, except for the following
changes:

The modified magnesium compound was prepared according fo
Example 1-3-3.

The nonmetallocene ligand was changed to ,
and the solvent for dissolving the nonmetallocene ligand was changed to
dichloro methane.

To the modified magnesium compound, dichloro methane was added as
the solvent. Then, tri-isobutyl aluminum was dropwise added thereto over a
period of 15 minutes under stirring, and the reaction continued for 8 hour at
30°C. The resultant was then filtered, and vacuum-dried at 30°C, so as to

obtain a pre-treated magnesium compound.

Drying was conducted by a vacuum-drying process, without filtration
and washing.

In this Example, the ratio by molar of the magnesium compound to the
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Example 1-3-4. 1 F \ O F F OHF The nonnetal |l ocene |igand was
changed to and the solvent for dissolving the nonnetal |l ocene |igand
was changed to chloro toluene. To the nodified nagnesi um conpound,
chloro toluene was added as the solvent. Then, triethyl alum num and
nmet hyl al pré-treating agentdwapvii:4e and dtiedrative byt modareof dhpethicoticef trEBting

m nut es ug%g{t t%tthérﬂdi‘ﬂmet%ﬂ@c%fii‘i@tlirrﬁﬂtv'bé’snl:o(??’.”ti nued for 0.5 hour at

80C. The resultant was then ed, washed by chloro toluene, and
vacuumdried at 80C, so as to obtain a pre-treated magnesium
conpound. In this Exanple, the ratio by nolar of nethyl alum noxane

to triethyl r@%gﬁﬁggﬁﬂ@g 1:1, and the ratio by nolar of the

magnesi um co nmet hyl al um noxane was 1:0.5. Exanple 11-4-5

Substanti al | yqt S t - t I i
changos: | The. SORNAROAbraBifC STt Ronpodrtr Bl o abssaby 05 he ottt
Exanpl e 1clmamgesg8 N N OH The nonnetal | ocene |igand was changed to |,

and the solvent for dissolving the nonnetal | ocene |igand was changed
to cyclohexahbe Eredifias 1magnesiombstcanmpcamdy wae Ppapparsd tarsordiagp|te

11-4, excpRhnfde 114, fol I ow ng

The nonmetallocene ligand was changed to ;
and the solvent for dissolving the nonmetallocene ligand was changed to
chloro toluene. '

To the modified magnesium compound, chloro toluene was added as the
solvent. Then, triethyl aluminum and methyl aluminoxane was dropwise
added thereto over a period of 15 minutes under stirring, and the reaction
continued for 0.5 hour at 80°C. The resultant was then filtered, washed by
chloro toluene, and vacuum-dried at 80°C, so as to obtain a pre-treated
magnesium compound.

In this Example, the ratio by molar of methyl aluminoxane to triethyl
aluminum was 1:1, and the ratio by molar of the magnesium compound to
methyl aluminoxane was 1:0.5.

Example 11-4-5

Substantially the same as the Example II-4, except for the following
changes:

The modified magnesium compound was prepared according to
Example I-3-5.
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changes: \ N OH The nonnetal | ocene |igand was changed to , and the
sol vent for dissolving the nonnetall ocene |igand was changed to
chloro cycl ohexane. Exanple 11-5 (application) 50 ng of each of the
supported catalysts CAT-11-1 to CAT-11-4 in each case, in
conbination with a co-catal yst, was added to a 2L autocl ave. n,
1L hexane was added thereto, then the stirring was turned.

speed of 250 rpm Wen the tenperature increased to 85¢,
was continuously supplied thereto such that the tot
pressure in the autoclave was kept at 0.8 MPa. Aft\e acting for 2
hours, the autoclave was vented to the atnosphere. The

| ymer
product was 0‘; §| Orﬁﬁ al%@n%h@iﬂ@@vz@f bRAncdd ked. The

ult was and
shown in

sanme as t I§9 fgg g?sglgﬁxgg jﬂf‘%rnf’ﬁ%‘e%)l ?%endlsu%gf égh éﬁé’née

Bef or e suqu_\mlyhmgam hyl ene, hydr ogen gas was supplied till a pressure
of 0.2MPa. The result was shown in the following Table Il-1. Exanple
11-5-2 Substantially the same as the Exanple 11-5, except for the
foll owi ng changes: Before supplying ethyl ene, hydrogen gas was
supplied tillEgampbstlsdesof 0.2MPa. After continuously supplying
ethylene for 2 mnutes, 50 g 1-hexene was added all at once by a
netering pU”DSﬁEsthﬂﬁangﬁﬂﬁOmﬁle dhehe SSxdhpleadl-4s exwept rfot the following
fol |l owi ng ]'ﬁl'%}bl e ll-1 ef erence Exanple I1-1-1 Substantially the sane

as the Ex¥ 511- 4, except for the follow ng changes:
/\O
~y -

OH

et hyl efe
oI(;{[ma Tzati on

The nonmetallocene ligand was changed to , and
the solvent for dissolving the nonmetallocene ligand was changed to chloro
cyclohexane.

Example I1-5 (application)

50 mg of each of the supported catalysts CAT-II-1 to CAT-II-4 in each
case, in combination with a co-catalyst, was added to a 2L autoclave. Then,
1L hexane was added thereto, then the stitring was turned on at a speed of
250 rpm. When the temperature increased to 85°C, ethylene was continuously
supplied thereto such that the total polymerization pressure in the autoclave
was kept at 0.8 MPa. After reacting for 2 hours, the autoclave was vented to
the atmosphere. The polymer product was discharged, and weighted after
dried. The result was shown in the following Table II-1.

Example II-5-1

Substantially the same as the Example II-5, except for the following
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The ratio by nolar of the chemi cal treating agent to the

nonnet al | ocene |igand was changed to 1:0.25, and the catal yst

obt ai ned was naned as CAT-11-A The pol ynerizati on process was
conducted according to Exanple 11-5-2. The result was shown in the
fol | ow ngchbalgks: |1 -1. Reference Exanple 11-1-2 Substantially the sane
as the Exanple 11-4, except for the followi ng changes: The ratio by

mol ar of the Béfit cabplyieal éthglagshydrogéh gasnovaesapploabniél alpreesude of
. T G INPs, he Lo DGR PN fo RRY RinE Mg named s

CAT-11-B neri1zati on process was co according to
Exampl e 11-5-2. The result was shown in the followng Table I1-1. 90
As can be seen froma conparison of the results obtained with the
experi ment ) 131 éf d 17 in the Table Il1-1, increasing or

decr easi ng i X¥HBG 'is'?]by nol ar of the chemical treating agent to

pol ymor | zat i cHERGRE e Hme Safat yermle oo BRERRL AR 1F 3R Pedfe
mol ecul archamigght di stribution to some degree as well. The result

indi cates that by using the process according to this invention, it

i s possi bl e tBeforeatuppiyingsethybeneydlyyhregen @ak onasasepplied tidf atpsessure of
catal yst h ! | iRE el D ffigulelUs0abl dianese
pol yrer p@g%lc):% ;ﬁcﬁgﬁowgﬁg%ﬁé e('t)}}?ﬂ%h@'fgﬁem cal hr gosqltwas
agent to wes@ddad@ll ahan %E’ t hECLRGRRHTHPP §3hE FUARREL ﬁ@ Eged.

Ref er encesHosambh ¢hd Tolle¥ ity dabdail-dl | y t he sanme as the Exanple 11-4,
except for the following changes: The ratio by nolar of the

magnesi um conpound to net hyl al um noxane was changed to 1:2, and the
catal yst obtai ned was naned as CAT-11-C. The pol yneri zati on process

was conduct edrafeheé BkangpleXdplie 11-5-2. The result was shown in
the following Table I1-1.

Substantially the same as the Example II-4, except for the following
changes:

The ratio by molar of the chemical treating agent to the nonmetallocene
ligand was changed to 1:0.25, and the catalyst obtained was named as

CAT-II-A.

The polymerization process was conducted according to Example II-5-2.
The result was shown in the following Table II-1.

Reference Example 11-1-2

Substantially the same as the Example II-4, except for the following
changes:

The ratio by molar of the chemical treating agent to the nonmetallocene
ligand was changed to 1:0.75, and the catalyst obtained was named as

CAT-II-B.

The polymerization process was conducted according to Example 1I-5-2.
The result was shown in the following Table II-1.
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Ref erence Exanple 11-1-4 Substantially the sanme as the Exanple 11-4,

except for the followi ng changes: The ratio by nolar of the

magnesi um conpound to net hyl al um noxane was changed to 1:0.5, and

t he catal yst obtained was naned as CAT-11-D. The pol ynmeri zati on

pL ocess was C?EIE@EII d¢ aecemrilomg at oofpanisba afl -the Zresultheobiasndd wils the
shown in AbLEW Y 15ak! sge ' ;
of the %ﬁﬁ et ?ﬁfﬁéﬁ%ﬁfﬁaﬁﬁ o e FRORPIRECIEATh g (UBRIEASAD in
Che. Tabl dheitatio P &S PhGhG haRis DEFHITE AR thviayiBg Ailgane Sikand
the magnewillmemndingly tncrehse adrumicomeasaethe Ifolymecimationgaytiviiyr ofisthe
or decreaéﬁag{gg,ogvﬂégyﬁz%ugﬁtéfﬂaﬁw ¥h Mgefech_mef GRESY AlstribBtioAN® some

broaden or n e nolecul ar wei g Istribution to sone degree as
wel . Theé‘?%?ﬁlatsw icates that by using the process accor di nggto
this invention, it is possible Eo freely adjust the polynerizatio
activity of thBe&eatul jrdicaleg thehBY HsiRg HSPT SaﬁpcalfcgpgitBJhsowVSP lom,
t he : hust'gm'sqjdsedalpdjoyﬁeelypaththb;polyhmmgdani@nt et ity wrft thef cathkyst and
pre-treatjng 1AS S '
Pre§oco (ROpRAEHLIS S RN SR SP DA SR Spamal soTpRCl bty by
o 13° ancchanging thacmawhieon fha ChPRACAI LS PEERb i bt S iAL of the
pol yner i za¢mabtaidevietljganditc bewisedd in narrowed nol ecul ar wei ght
distribution, in case of copolynerization. The fact indicates that

t he supported nonnetal | ocene catal yst according to this invention
boasts a significant copolynerization effect. 92 3 . 7 NNN- ,--~

NO \O7 c Referbnd® Exampleill-i31 ) i 00 0 00 ~O10 my MmM~ MM
mMM7 Uy Ob~ NnbNONM--~m7 M7 NMVLV) V) VIV) V) V) b
J NMMMM MphdtaMiMIY MMM M MhdFrample 11-4, except for the following

changes:

The ratio by molar of the magnesium compound to methyl aluminoxane
was changed to 1:2, and the catalyst obtained was named as CAT-II-C.

The polymerization process was conducted according to Example II-5-2.
The result was shown in the following Table II-1.

Reference Example [1-1-4

Substantially the same as the Example II-4, except for the following
changes:

The ratio by molar of the magnesium compound to methyl aluminoxane
was changed to 1:0.5, and the catalyst obtained was named as CAT-II-D.

The polymerization process was conducted according to Example II-5-2.
The result was shown in the following Table II-1.

As can be seen from a comparison of the results obtained with the
experiment Nos. 13, 18 and 19 in the Table II-1, increasing or decreasing in
the ratio by molar of the magnesium compound to the aluminoxane will
accordingly increase or decrease the polymerization activity of the catalyst,
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modi f1 cat @0 1ERaaG v eight el iy Blgined oty fise fioget by
Wi t hout delpaaﬂgmgqhérammmuntrmfﬁ'mpnet-troattnsgagenbifo boasedwenti on. Thus,

it is intended that the present invention cover the nodifications
and vari ati ongsotan e seanefibiom pompatistns of rthy: oasmdtswobtaimed heith the

scope of Eg;g I HRAN 36 Citaddzﬁsa@} Yheld sedyi val.aat #4) i94nVersbidi m1,lthe

ﬁoﬁ;rg'f gffﬁé@iﬁ@p%ﬁ%t@nﬁﬂﬂf@% Hggﬁ%:ef}%@ 8Hnact1V1P)P And Idesulted in narrowed

molecular weight distribution, in case of copolymerization. The fact indicates
that the supported nonmetallocene catalyst according to this invention boasts
a significant copolymerization effect.
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a contacting step of contacting a nagnesi um conpound with one of the

5 two: a chem cal

treating agent and a nonnetal | ocene |i gand,

to

obtain a contact resultant, wherein the chemcal treating agent is a
Goup |1VB netal conpound; and a treati ng step of treating the
cont act resuHtant—rwith—the—pther—of—the two; he chemcal treating
agent an he’_\nonrretallobene i gand, the 10
magnesiuwgcﬁ qund- supported nonet .| 4. The progess
accordinggt% llai m 1, |comgrJts| ng pr' act|isn step o |x
e 1 ] L —i — | 0D O o
pre-trealsn He 'magnesi  Gefrpound eatleN&: agéntes |« (%
sel ected ﬁr_@ ttlhe |grolip ¢congi gting |ofl an al ym poxane,| gn
al kyl al uﬁnum and | a conpi ngt|on therjeoff. 1% 3} The prgcess accofdifng
to cl ai mMI—er—2—whereintheragnesi-um lconpound—iis ndiflied
magnesi um gonpqund pr pduged; by addilng a| precipitdting |[agent to p
sol uti on; off £he nE 1gne>|un conpound (i a|m xed | sol|vent |consgi sting of
t et r ahydf oBurfan AndAanFal Boli9| & (t@ |Pr|8i|piit afk| sane? K| Fhe Drbress 4
accordi ng &ossl|& m ®, | fhefejs| Pheeniyresi @m oppourd <405 s @he pr | <
nmore sel ecRed-flrom the gfoup consigtijng of magnesijum|hglide, ethpxy
magnesi um hal i de, |et hoxy gnesijum| gnd]|but pxy| magnegi ym 5. The
process accordilng|to clalm{l,| wheregin the Goup |I\B retial |conpound
is Goup|l¥Bygmetall halide. [6.| The prqcess agccording tlo|cl aim b,
wherein hg &, | ¥B| rel gl |25 |halibde~i|swong Phn Mok e Lgelettedf rQm
the group éoﬁsiglnﬁ ofs |t @i B St &t r@cehfof Fde AndRziF|cani g 3 1S | =
tetrachl prixd8&, |7 | The| pr pcess| agcondi|iy (tD crai M 1,~wherei n—1 ph—clasg —
t he cont pofli step s conduct gd wi tth the ponpet gl | acene |i gand|
rati o by| nol ar |of [the| npnnetjal [jocene |igand tjo the rmagnesi un
conpound (bgsecl om My) is 1 tjo 30 1-10, [and|ratio [by [nolar|of|thle
chem cal | trgatiing|agent (based gn tlge oup| I|\vVB n’etag ot 0| t he
nonrmet al ocgne Ilqand i|s 1 t§) 0.{1-1818. ' The| process 4% @rd ngi to
claim7,| whgreiin {he ratjo |B gl anfBef ' {he | nonret|al || @ éne| ! pdnd 'tjo’
t he nmagnesi §m ¢onpound (basled on Mygy|is|1 tp [3-7, and|the|ratiq by
nol ar of | the chem|cal | trieatii ng dgent |(basedj on the 95
-
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Goup IVB netal) to the nonnetallocene ligand is 1 to 0.3-0.9. 9. The
process according to claim1, wherein in case the contacting step 1is
conducted with the chemcal treating agent, ratio by nolar of the

hem cal t t (b d th, IVB tal).to th )
magnes: um corBotg b {BeEA oh thege FENEd B Bre amgbat sabicvamedicaies
of the noanmtét\ah*iad)menean |Ibegamadiet in the pcrexﬁrﬁcmveﬁauht withous dep@itifle Foom
to 1. 10. @%pHLGSF%%o%%CBfC{thmRz%nﬁ'oﬂ' Fifhs, W EsE rﬁeu@@d rtﬁ%xb%h%é:{rej?nt

mol ar of { m ca g a based .on

to the malfiYeafiom C%?Fpﬁtmmdfﬁécéagaﬁ %vma‘fio% "G anVepon REOV!
rati o By theyscahe thichinlthersmopet @ thecgpended @bsinioand cheioractalents.
resultant is 0.10-0.30 to 1. 11. The process according to claim 3,
wherein the alcohol is an aliphatic alcohol. 12. The process
according to claim 11, wherein the aliphatic alcohol is one or nore
sel ected fromthe group consi sting of ethanol and butanol. 15 13. The
process according to claim3, wherein ratio by nolar of the
magnesi um conpound (based on My) to tetrahydrofuran is 1 to 5-100,
and ratio by nolar of the nagnesi um conpound (based on My) to the
alcohol is 1 to 0.5-20. 14. The process according to claim 13,
wherein the ratio by nolar of the 20 magnesi um conpound (based on
My) to tetrahydrofuran is 1 to 10-30, and the ratio by nolar of the
magnesi um conpound (based on My) to the al cohol isltol-8. 15. The
process according to claim3, wherein ratio by volune of the
precipitating agent to tetrahydrofuran is 1 to 0.5-6. 25 16. The
process according to claim 15, wherein the ratio by volune of the
precipitating agent to tetrahydrofuran is 1 to 1-4. 17. The process
according to claim3, wherein the precipitating agent is one or nore
sel ected fromthe group consisting of an al kane and a cyclic al kane.
30 18. The process according to claim 17, wherein the precipitating
agent is one or nore selected fromthe group consisting of pentane,
hexane, heptane, decane and cycl ohexane.
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19. The process according to claim2, wherein the pre-treating agent
Is one or nore selected fromthe group consisting of nethyl

al um noxane, 35 isobutyl alum noxane, triethyl alum num and
tri-isobutyl alumnum 96 20. The process according to claim 2,
wherein r af}: nol ar of the rmagnesi um conpound (based on My) to

t he p(rje-treati Ing agent (based on Al) is 1 to 0.5-8. 21. The process
according to tlai A 2froceber €bin phRiucihy 0 abymaBhedivaf td@poundegipgdirted
conpound (based .on ) to the Er) -trea%.i n aggh;nt (based gn A) is 1
to 1-2. 299“‘1‘1}%?‘1&? %até]é’éér‘élﬁﬁg’ SYLIEP 1, wherein the

nonnetal | ocene ligand is a ¢onmpound having the follow ng structure,
~Gd A(R3)q R crptaiing,stepi gt coptastiggia magnegspm : compun Y18 088 9L &
the grauptwonsi shemdcdlfl t@atiagy ggentabad) a ansnthétallotieam ligakf2 to Idbtain a

A A o R ey, KU i TS GpdyP e

sel ected FPBROVAE: @P@up consi sting of a nitrogen-containing group, a

phosphor - cont ai ni ng group, and,a Cl1-C30 hydrocarbyl; D is selected
fromthe gr ou@t@@ﬂggsstpﬁg)fdre%tﬁlg)k%eﬂn@@gﬁes tangivyigh the efer obihg two:
sel eni um gieosheraioal treaw @@t&irﬂi thg KénhSalluedno daanyl, soas to obtain the

phosphar - Loy - p, a sul foxide
8rogpﬁ2 h@%%&%g%ﬁ Qi ﬁé%‘ﬁz%&%ﬂﬁa@#ﬁ‘%‘%{%& wherein N,

, S, Se an C represent,. or g nat i : -] .
Crom the oroub @”ﬁﬁsergfﬁ%g;% Sigifle 550, BMRiATE fribf 16 ThE hfithcting
oxygen- cosieai npregtrgaidng, t smagnesigoht eAMpAYNgr BUp1 @n pre-treating agent
sel eni um ggatRidNrBEh the group consisting of an aluminoxane, an alkylaluminum and

a combination thereof.

15 3. The process according to claim 1 or 2, wherein the magnesium
compound is a modified magnesium compound produced by adding a
precipitating agent to a solution of the magnesium compound in a mixed
solvent consisting of tetrahydrofuran and an alcohol, to precipitate same.

4. The process according to claim 1, wherein the magnesium compound
20 is one or more selected from the group consisting of magnesium halide, ethoxy
magnesium halide, ethoxy magnesium, and butoxy magnesium.

5. The process according to claim I, wherein the Group IVB metal
compound is Group IVB metal halide.

6. The process according to claim 5, wherein the Group IVB metal
25 halide is one or more selected from the group consisting of titanium
tetrachloride and zirconium tetrachloride.

7. The process according to claim 1, wherein in case the contacting step
is conducted with the nonmetallocene ligand, ratio by molar of the
nonmetallocene ligand to the magnesium compound (based on Mg) is 1 to

30 1-10, and ratio by molar of the chemical treating agent (based on the Group
IVB metal) to the nonmetallocene ligand is 1 to 0.1-1.

8. The process according to claim 7, wherein the ratio by molar of the
nonmetallocene ligand to the magnesium compound (based on Mg) is 1 to
3-7, and the ratio by molar of the chemical treating agent (based on the
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group and a phosphor-containing group, wherein N, 0, S, Se and P each
represent a coordination atom 97 Gis selected fromthe group
consisting of a Cl-C30 hydrocarbyl, a substituted Cl-C30 hydrocar byl

pond. - Peppad it D T RER orﬁaﬁtaﬁg?:@%%uagaﬁ'flag’ﬁiwgﬂso [ fo R, Re2

to R33, and 9 I ndepend

consi sting of ggad'gﬁgss a%g% é %@af’o@?’t&%nf foy %gt nﬁﬁ'&mg step
subst i t ut tsdc@l cHgM1gA aﬁtm&@gﬁnﬁ JAHO; sm 5 emsméPfr».l
these grepdngagend (ba@ed poahetGronp 4V sregak) tei ths maghesivhe compegnd
any adjsacgsedgomUpRz)can logs ilohalldly 4mat matioboydnass afr fhreg nehtegel deme

10 23 ' ThgBh@eshe BRI rBaNtAGL 801 2250 wharein the nonmet al ocene
ligand is Selected fromthe group consisting of the foll ow ng

structures (A10 @HQ Btess Ecdi)rdﬁﬁg @ cldnBIBwherBin te ﬁiimb?tmoﬁ(ﬂ:bf) the
Rz R (A an az a(ﬁ%%% e t Mbafed BnSEleeCHED fIWrﬁ@ﬁl t@4YRe m nesmm
Hngoe

COﬂSlStln nln r QU
, Ang g i @Cﬁﬂ?ﬁ'rﬂé e
oroun. o SoFallofh A %mmct%ﬁ'ﬁhﬂ oLl et ¢

a coordi nation atom 20 other roups are the sane ed in._cl
22. 24. The ptbcths péi@@@ﬁ’sda‘-‘ﬁ»‘@fgﬁlgc oaflgim33, Whercdn ﬂiﬁ? ﬁgﬂ?ﬂ‘&f-ﬁr%étaal ﬁlaﬁg‘;‘i{én

i gand i sgkehetted fromthe group consisting of the follow ng
structures A-1 to A-4 and B-1 to B-4,

12. The process according to claim 11, wherein the aliphatic alcohol is
one or more selected from the group consisting of ethanol and butanol.

15 13. The process according to claim 3, wherein ratio by molar of the
magnesium compound (based on Mg) to tetrahydrofuran is 1 to 5-100, and
ratio by molar of the magnesium compound (based on Mg) to the alcohol is 1
to 0.5-20.

14. The process according to claim 13, wherein the ratio by molar of the
20 magnesium compound (based on Mg) to tetrahydrofuran is 1 to 10-30, and
the ratio by molar of the magnesium compound (based on Mg) to the alcohol

is 1 to 1-8.

15. The process according to claim 3, wherein ratio by volume of the
precipitating agent to tetrahydrofuran is 1 to 0.5-6.

25 16. The process according to claim 15, wherein the ratio by volume of
the precipitating agent to tetrahydrofuran is 1 to 1-4.

17. The process according to claim 3, wherein the precipitating agent is
one or more selected from the group consisting of an alkane and a cyclic
alkane.

30 18. The process according to claim 17, wherein the precipitating agent is
one or more selected from the group consisting of pentane, hexane, heptane,
decane and cyclohexane.

19. The process according to claim 2, wherein the pre-treating agent is
one or more selected from the group consisting of methyl aluminoxane,
35 isobutyl aluminoxane, triethyl aluminum and tri-isobutyl aluminum.
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20. The process according to claim 2, wherein ratio by molar of the
magnesium compound (based on Mg) to the pre-treating agent (based on Al)
is 1 to 0.5-8.

21. The process according to claim 20, wherein the ratio by molar of the

magnesium compound (based on Mg) to the pre-treating agent (based on Al)
is 1 to 1-2.

22. The process according to claim 1, wherein the nonmetallocene
ligand is a compound having the following structure,

wherein:
qisOorl;
disOorl;

A is selected from the group consisting of an oxygen atom, a sulfur atom, a
22

R ~ 27
selenium atom, |, -NR®R¥ -N(OR®R%, |, -PR®R”, -P(O)R*OR*, a
sulfone group, a sulfoxide group and -Se(O)R*;

B is selected from the group consisting of a nitrogen-containing group, a
phosphor-containing group, and a C;-Cjp hydrocarbyl;

D is selected from the group consisting of an oxygen atom, a sulfur atom,
a selenium atom, a nitrogen-containing C;-C3 hydrocarbyl, a

phosphor-containing C;-Csp hydrocarbyl, a sulfone group, a sulfoxide group,
R22

N N 27
|, N(ORPRY, |, and -P(O)R®(OR®), wherein N, O, S, Se and P each
represent a coordination atom,

E is selected from the group consisting of a nitrogen-containing group, an
oxygen-containing group, a sulfur-containing group, a selenium-containing
group and a phosphor-containing group, wherein N, O, S, Se and P each

represent a coordination atom;
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Gd ERIO F & RI1/C AIN, (R)y RIO/F 6 RI/ 1IRBA)QR9 R R7 2 8 B-1
B-2 R2 RI9RR1 RI8 G a ZRI2FRIORS 1IN NP~(R3) QRL1 Y R6
RI6 RO Rs R7 15 8 R14 B-3 B-4 5 wherein: Y and Z are each

i ndependent |y _sel ected f,ram the group consi sti ng.of

i £ ¢ bgen- cont G 1F EFIGHERp oM ey GEAE: GROSISHPEG O BuG:-Go hydrocarbyl, a
sul f ur - coslstitirtegl Cgr@igmy daosabyhandancimesi finctiogabgpoupid a
phosphor-contai ning group, wherein N, 0, S, Se and P each represent

a coordi nati oA atprgseits Rdirgyie beadier Radublecb@ath | ndependent |y
selected fromthe group consisting of hydrogen, a Cl-C30

hydrocarbyl, a-hepegentsat eovalans bbatidruireidnic bond,

5 R! to R, R% to R®, and R are each independently selected from the
group consisting of hydrogen, a Cy-Cj hydrocarbyl, a halogen atom, a
substituted C;-Cs¢ hydrocarbyl and an inert functional group, wherein these
groups can be identical to or different with each other, and any adjacent
groups can optionally form a bond or a ring altogether.

10 23. The process according to claim 22, wherein the nonmetallocene
ligand is selected from the group consisting of the following structures (A)
and (B),

E
/ E
T ’d
\
J [
A 3 B A
= ~R )q H \(Ra)q
R RV L2
R? R
(A) and B),

15 wherein:

F is selected from the group consisting of a nitrogen-containing group,
an  oxygen-containing  group, a  sulfur-containing  group, 2
selenium-containing group and a phosphor-containing group, wherein N, O,
S, Se and P each represent a coordination atom;

20 other groups are the same as defined in claim 22.

24. The process according to claim 23, wherein the nonmetallocene
ligand is selected from the group consisting of the following structures A-1 to
A-4 and B-1 to B-4,
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Cl - C30 hydrocarbyl and an inert functional group, wherein these
groups can be identical to or different with each other, and any
adj acent groups can 100 optionally forma bond or a ring altogether;
and R5 is selected fromthe group consjsting of the |one pair
el ectron on nitrogen atom hydrogen, E c1-c30 hydr ocarbyl, a
substituted C-C30 hydrocarbyl, an &xygen-containing group, a
sul fur-containing group, a 5 sel eni urﬂ contai ning group, a
ni trogen-contai ning group, and a phogphor-containing group, with the
provi so that wheF R5 is sel ect ede'~r\()rW the group consisting of the
oxygen-cont ai nidg group, the sul fur-gontaani ng group, the
ni trogen-contaityng group, the sel eniym cgnt 'ﬁjqng group and the
phosphor - cont ai nifpg group, N, 0,. S, =1d{ Se in the group R5 each
represent RQ a goordination ath ¢
defined in claf@n 23. , 25. The procey 2 di ng to cl aim 24, wherein,
the hal ogen atomi s eT‘e((ﬁsjad fromthe Bnsi st ng of F, C, Br
and |, \NR22 =Fh<tsrogen-qcont ainng gloup is selected fromthe
group consi &7 ng of , 15 -NR23R24,
phosphor-contai ning & oup is selected fromthe gsoup consisting of
R2728 29 30 31 32 33282930311 , -PRR, -P(ORR, -P(OR (OR),
-T-PR (OR ), ATIP(OR R and -T-P(O R32Z0R33), the oxygen-contai ni ng
group is selected fromthe group consisting of 20 hydroxy, -OR34 and
-T-OR34, the sulfur-containing group is sehected fromthe group
consisting of -SR35 -T-SR35, -S(Qf36 ang -T- SO2R37, the
sel enium contai ning group is sel ecte? t he group consi sting of
-SeR38, -T-SeR38, -Se(O R39 and -T-Se 25 f2he group T is
selected fromthg group consisting of
4

substituted d -@30 hydrocar byl aﬂd;
Cl1- C30 hydroca | is selected fromth® Oyp consisting of a Cl-C30

\N Z
N// Rl VY N
e
R¥)q Y
RS6 RIG
R® RI3
R7 RI5
RS Rl4
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al kyl group, a C2-C30 cyclic alkyl group, a C2-C30 al kenyl group, a
C2-C30 al kynyl group, a C6-C30 aryl group, a C8-C30 fused-ring group
and a C4-C30 heterocycle 30 group, the substituted Cl-C30
hydrocarbyl is selected fromthe groyp consisting of a 101

hal ogenat ed O - C30 hydrocarbyl gr oup, a hal ogenat ed C6- C30 aryl
group, a hal ogenated C8-C30 fusedgi ng group and a hal ogenat ed

C4- C30 heterocycle group, the inert sfunctional group is selected from
the group consisting of the halggenFatom the oxygen-containing
group, the nitrogen-containing greyd, a 5 silicon-containing group,
a germani umc dt aining group, thg-sylfurAgontaining group and a
tin-containing.\group, the silicon-cgntaimni n@{3gq'oup is selected from
the group consi $ting of -Si RAZRA3RAF<and - T- Si R4s the

ger mani um%lgqtaﬁ ning group is "Sets yom the group consi sting of
10 - GeR4AGRA7RAB anda- T- GeR49, the ¥ ptai i ng group is sel ected
fromthe gtdud co i\t‘ial{fgq of - SnR&ORL/ 2-‘@SnR53 and -T-Sn(O) R54,
and R34 to R42 to R54 arg” each\i ndependently selected from
t he group REonsi st | of hydrogén, thelg - C30 hydrocarbyl, the

hal ogen atom the bstituted 15 d C§O hydr oecar byl and the inert
functional group. 26. The process according to claim22, wherein the
nonmet al | oceBel |igand is sel ect&#2fromthe group consisting of the
foll owi ng conpounds, _N/ N PPhz Ph OH OszPh H F FNNP O -NF
\ SCHOHF R

R19
RZI
/E RIS
Gy
Z
12 \F mRS“"'N
R oy / R
N oA
\(Rg)q Rll Y
R6 R16
R9 \ R13
R7 RIS
R3 R14 .
B-3 B-4
5 wherein:

Y and Z are each independently selected from the group consisting of a
nitrogen-containing group, an oxygen-containing group, a sulfur-containing
group, a selenium-containing group and a phosphor-containing group,
wherein N, O, S, Se and P each represent a coordination atom;

10 R* and R® to R®! are each independently selected from the group
consisting of hydrogen, a C,-Cjo hydrocarbyl, a halogen atom, a substituted
C;-Csp hydrocarbyl and an inert functional group, wherein these groups can
be identical to or different with each other, and any adjacent groups can
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and 20 27. The process according to claim 26, wherein the
nonnmetal | ocene ligand is selected fromthe group consisting of the
follow ng two conpounds, 102 N PPLz CH3 O H and 28. A magnesium

conmpound- suppor tall t al yst , | Si [
compound GHHORA e ARERd PORMAE HRE SEelishaRted. t her son, where n

t he magnesi um gompoynd- supported nonnet al | o t t 5
produced by 'n;re ﬁr@@%@aa 88} aﬁﬁg%TPBPa‘fﬁﬁSbsz’glegggfcc,t S?Jrf%l%lpﬁg Igggct%g on

10

i35

20

25

30

nitrogen atom, hydrogen, a C;-Cs;; hydrocarbyl, a substituted C;-Cs
hydrocarbyl, an oxygen-containing group, a sulfur-containing group, a
selenium-containing group, a nitrogen-containing group, and a
phosphor-containing group, with the proviso that when R’ is selected from
the group consisting of the oxygen-containing group, the sulfur-containing
group, the nitrogen-containing group, the selenium-containing group and the
phosphor-containing group, N, O, S, P and Se in the group R® each represent
a coordination atom,

other groups are the same as defined in claim 23.
25. The process according to claim 24, wherein,

the halogen atom is selected from the group consisting of ¥, CL, Brand L,
. \NR22
the nitrogen-containing group is selected from the group consisting of I,
NR¥R¥ -T-NR®R? and -N(O)R*R%,

the phosphor-containing group is selected from the group consisting of
\

T _PR®R?, -P(O)R™R’, -P(O)R*(OR®), -T-PR¥(OR), -T-P(O)R*’R’'
and -T-P(O)R*(OR®),

the oxygen-containing group is selected from the group consisting of
hydroxy, -OR** and -T-OR*,

the sulfur-containing group is selected from the group consisting of -SR®,
_T-SR*, -S(0)R* and -T-SO,R”’,

the selenium-containing group is selected from the group consisting of
-SeR*, -T-SeR*, -Se(0)R* and -T-Se(O)R”,

the group T is selected from the group consisting of a C;-Cyg hydrocarbyl, a
substituted C1-Cso hydrocarby! and an inert functional group,

the C;-Cs; hydrocarbyl is selected from the group consisting of a C;-Cs
alkyl group, a C,-Cs cyclic alkyl group, a Cp-Cso alkenyl group, a C,-Cso alkynyl
group, a Ce-Csp aryl group, a Cg-Csp fused-ring group and a C4-Cs heterocycle

group,
the substituted C;-Cs hydrocarbyl is selected from the group consisting of a
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halogenated C;-Cj¢ hydrocarbyl group, a halogenated C¢-Cs aryl group, a
halogenated Cg-Csp fused-ring group and a halogenated C,4-Csq heterocycle group,

the inert functional group is selected from the group consisting of the

halogen atom, the oxygen-containing group, the nitrogen-containing group, a

5 silicon-containing group, a germanium-containing group, the sulfur-contamning
group and a tin-containing group,

the silicon-containing group is selected from the group consisting of
-SiRPR®R* and -T-SiR*,

the germanium-containing group is selected from the group consisting of
10 -GeR*RYR* and -T-GeR",

the tin-containing group is selected from the group consisting of
-SnR*R5'R*2, -T-SnR* and -T-Sn(O)R™, and

R* to R*® and R* to R™ are each independently selected from the group
consisting of hydrogen, the C;-Csg hydrocarbyl, the halogen atom, the substituted
15 C1-Csq hydrocarby! and the inert functional group.

26. The process according to claim 22, wherein the nonmetallocene
ligand is selected from the group consisting of the following compounds,

==y ; =N \NQ
PPha _Ph
~

and

20 27. The process according to claim 26, wherein the nonmetallocene
ligand is selected from the group consisting of the following two compounds,
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/S : —nN
ey
PPhy
OH OH O

and

28. A magnesium compound-supported nonmetallocene catalyst,
comprising a magnesium compound and a nonmetallocene catalyst supported
thereon, wherein the magnesium compound-supported nonmetallocene catalyst

5 is produced by the process according to any one of claims 1 to 27.
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