FPCH08160057P SUPPORTED NONMETALLOCENE CATALYST AND
PREPARATION THEREOF Technical Field The present invention relates to

FPCHOB40M9RBrted nonmetallocene catalyst. Specifically, 5 this invention relates to
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a supported nonmetallocene catalyst for olefin polymerization, which is
produpemk by diresimigastinacoranmesalresnerligris piitpa RatIica EREOF
active metallic compound on a carrier through an in-situ supporting process.
The supported nonmetallocene catalyst according to this invention can be

used I[or Ieflrl 1J.rlo[{(rlmopolymerlzatlon/copolymerlzatlon when in combination

nica
with succh a co-catalyst as 10 an aluminoxane or an alkylaluminum.

Backgneupet At Theenaomelatiacene saiplyald alsancaladadhQralyst. Specifically,
pastivetailocesieccatal ystupas i scovacedsemid dieadyid faieoldR0'soMineseation,
ednttal sapordunad ive sirnedntyradt of ghren ditegaikition: megtall elétnentgaleally active
nemtatatioopmendatalystiscomipasagieato josgxcepgsrting metaliocdie supported
satangstliecsome cispets efeprdiparfoandhie, andities been chkessifiend agahe olefin
FouRaP e mSATRI P BARIN L RS BRI pBIhPRerizatidhl TeliolvinghHe diegka-catalyst as
BREHNSINHE Y Riga 2Nt UERRISt and the metallocene catalyst. Polyolefin
products produced with such catalysts exhibit favorable properties and boast
low production cost. The 20 coordination atom of the nonmetallocene catalyst
compEsdsguxgngbAmitrogen sulfur and phosphor, without containg a
cyclo ntadlene ora d rlvatl e thereqf (for exam le, a indene

ora fI SR e py Retiledugidi entaisallosenry sy was

& ws ce ratlve eele STophificit) an a a ¢is }alﬁd Of the
9ran51 0N mrqa% elemen ;i n%taﬁﬁ SIEMR e to 0 eds the
metalves: 95@193[353' iz) A s séml,hiaw e At
HaRe Ié%ju% tfé&”% Efin' S%QE‘PZa 6 CeOH ﬁig’r{hésﬁ@gléé %A'E’i%%tt the
taallerlation é‘&t@l%?rﬁ@f@lefé&%%ﬁ fermation. Oﬁélfél@ﬁﬂlfi)ﬁﬁiﬁé%scﬁ%@fced with
Tihe thiasfosmed copplexbas R restieieds gepmealsical configitationoandds. The
steidaselestitenclecionegativalanchekial adjustaiice siber, thedesmedifur and
pietalhoarbomhbandissasy tg depealadizad qnhigh furtheviaciktaiesof (for example,
hoindpodyanernzatioil andcopolypelizatiomaft alhootek akdy thsseh seasoms;dtin that
issposyille 80 tthowsainmaprolsfiel pelyme e kavioghd icompet dtyely dighyl metal type
moﬁemﬁal Weltfist, tEpe rcemter dricoimpardtive jakib isepheéirizatioriion and o-bond
JefatdfertioiteVvee, t98tkHoNAThAS ifiHE ofsficpblyieHzatiéen thimd therefore

EhEYIR ﬁﬂagé ac‘&t’ei%? SGHEFCRUR: SUhPro BRI BIbTE dgsvicksstricted

Ef@ Wé ﬁté?ﬁn Etereoselectlve electronegative and chiral adjustable.
urther, th etal ond 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 molecular weight, even under a
comparatively high polymerization temperature.

However, it is known that in the olefin polymerization, the homogeneous phase
catalyst suffers from such problems as short service life, fouling, high consumption of
methyl aluminoxane, and undesirably low or high molecular weight in the polymer
product, and thus only finds limited use in the solution polymerization process or the
high-pressure polymerization process, which hinders its wider application in industry.

Chinese patent Nos. 01126323.7, 02151294.9 and 02110844.7, and WO03/010207
disclose a catalyst or catalyst system finding a broad application in olefin polymerization.
However, the catalyst or catalyst system should be accompanied by a comparatively high
amount of co-catalysts, to achieve an acceptable olefin polymerization activity. Further,
the catalyst or catalyst system suffers from such problems as short service life and
fouling.

As the experiences from the polymerization industry involving a metallocene
catalyst show, it is necessary to have the nonmetallocene catalyst supported.
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methyl aluminoxane, and undesirably low or high molecular weight in the
polymer 35 product, and thus only finds limited use in the solution
polymerization process or the high-pressure polymerization process, which
hinders its wider application in industry. Chinese patent Nos. 01126323.7,
0215B8394vpnmd 32 11 0848] End WDE3I01OR07F discladetbecdtalysiadecular in the
batadgsnsyssephaindionz bibad mpplichtionwheatdfinpolyvied zhtioarfotowesepf the
i bataly sho pehtagst ditemdshsuldrbel aseomiisanadebyha eehiparatigdnets. This
Higaflageanhyumede Edecatiigdad o deniaivialar aricsatie Giefipst elongation of the
fﬁfwéfﬁz%‘fn@ﬁ SR F]&?fﬂ%ﬁ‘OPn%rﬁt&%@Pé&t&%ﬁ%ﬁt&%%ﬁ%@ﬁ&ng the
Fb“@%] P§P|‘6 8Fv? it %Yd“%lﬁ‘ﬁ R ¥le UYhEHEREE AT dparent
S L Snp(r)] lIJIéet VORI)I( E%ril lﬁ%ei-ﬁﬁlgﬁ or Félé}) rlzaflon processes, for

necegsear ?ogﬁsa?/ e'the Hlne‘\relz alioCene catalyst SUpportéd. -1 By supporting,

It is passible te awmhdemgl\c&tm afthe dugdteielewslao inbs2 homuxgeneous and
phasesnonmetakliocavieo @atlyso7whehahysimppawing thepprervomancedOfed  Nos.
CAABAIRSAe SOWIFRIRtion G TRE29AAICIECMOTRNNAdY ahthe(POIJARA90A, and
BreRuoE 088 lisindflEbiedsbyanploderanepasduction 803 MhitRAHetivitgp oifdthee veral
Bateyist seRngatiRcoPthe GEEryedifs ¢f thetaiatalyspratdatomerdipeinatiemlyst.
deﬁl%i?’ﬂg 6%%% theae thoR1ERHH0g el 2oy Z&aBACiRg N rol eHeAt T Hetransition

%ﬁﬂ%}%&géaaf%r@%ﬁaaréﬂwmt%ﬂﬁ%&ﬁ/ rpafier. The
E&%ﬁh Q%B’rg t@agggg%ﬁj m?ff 86%%%1%;%%*?§Q§‘$Eéiﬁ
a l HE) grzesﬂlosna)% 1C € mor )(g alffgé gtlon t?ll'tﬁ rg%ilf 11810%1%1116;\1/1(2)?:112

hines patent ap |cat|%¥1 ﬁald 5 en?\l
CNl 855A CN1539856A CN1789291A, CN1789292A and CN1789290A,
and \WO006/M635 61 aanad i pespapplacation paten takom200bE O 8401 st-based,
providengbyahakemaysrtonsupopoht 42Meod meadddfris? K 26 ohobtedmpaent application
Sapbbined MdpmetaNbeEMs Bat&l)st 3pbilever) bitH 69.thede hyptehtidAs 1053673,
FMEELTRY theRIEhARISgy SML}FIQ Béﬁngcafﬂr%ﬁfsiﬁarﬂﬁ Rt rtaitiNg S 74417, EP
Adritétaliccdfé dRyarintetH o A8t pderia: ot la Heieyd cpligatigys relate to the
EF&HBH@%e?%é‘&?P%B%%ﬁ‘i%‘%é‘ﬁ%’eﬂ’@t&énfélﬂ}&l% fReRdrrenas sl on a treated

iflhft&t, and hence in the thus obtained supported nonmetallocene catalyst,

the nopmgtaliocene Prganicomefallicic@MpoNNdRIRSEN JHAIBY iBya PYRIERe a
adsanption stateemiiehl s eifaveshleofos caatiol afihenpRlidelpREIGIED?2 carrier,
Wi o l0gynan thexadiencohdhemaimetallzeene 1201gadalysh OB f@imanceording to
this patent, it is preferably for the surface of the carrier to be treated with an organic
magnesium compound or the mixture of a magnesium compound and an alkyl aluminum.
However, the process involved is very complicated, necessitating a vast of production
steps.

WO003/047752A1 and WOO03/047751A1 provide a process for supporting a
composite catalyst (a Zeigler-Natta catalyst with a metallocene -catalyst, or a
nonmetallocene catalyst with a metallocene catalyst) on silica. According to these patent
applications, the chloride or oxychloride of vanadium or titanium is used as the
nonmetallocene catalyst component, and therefore the thus obtained catalyst is a
dual-metal type.

EP708116 discloses a process comprising contacting gasified ZrCl4 with a carrier

at a temperature ranging from 160°C to 450°C to support thereon, then reacting the
supported ZrCl4 with the Li-salt of a ligand to obtain a supported metallocene catalyst,
which is finally used for olefin polymerization in combination with a co-catalyst. The
process is rather undesirable since the supporting procedure should be conducted at a
high reaction temperature and under a high vacuum.
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Most of the prior art olefin polymerization catalysts are metallocene
catalyst-based, for example, those according to US 4808561 and US
5240894, Chinese patent application Laid-Open Nos. CN1049439,
CN1136239, CN1344749, CN1126480, CN1053673, CN1307594,
CN11Gh98%; @hitd03069] BNILBE35®i7cdord Ch 4604579 fdd Spbyditing EBPsRBported
68510 e S 48 WBT.08heeltlcEMONOG M9 pgaierralt of iHes &iappliCéBonanselame metal
talide itethPbRIYY Bl UDP ANires hriesEo i pretiRedn tsRTnBEMEthItBesadon ion of
aaigRit o AtratBts sEdifrieynRetsramgS P Bo PEche resialackng eal@lndtin one
ﬁ*ﬁiﬁ %\Heﬁﬁ si PURIRG b tRistaIGS et H&Fﬁﬁé’c&l%‘&‘é‘hé‘@a@@gﬁﬂa‘?’ﬁds used at a
(P HISL A0l %%P&%Irﬁé’ﬂf © ﬂ?% 8 ‘étéfig)%eﬁle Further,
&% i t@ 4,Tit 1‘8%?90(61%% ORfig 96 HHis patih pgining 2
p}'ef oreﬂ‘?e sﬁ)rface of the carrier to be treated with an organic
MagnEBiuMICHaPAUNG.02(DE 100N RO AisdBgBESiUpRocess purid-aitd producing a
alipyploadedminimadi urowever nthenprdtessnvalvsdiisorefetomypligatedzation and use
recesSitabing aorasti ofsprodtictiolakgps.a8beV 00 310d 7452 Adparith] or a B-dione to
W003104178 1A lapybvidehthpr orevs foessuppbrdiegcacecompoditalcatabsstifeg with a
Zeligyisie IeatrancatizystiVichsa pierlfooaribecatalipst aod shhasiinetafivbeiie component
eSO metallocene catalyst) on silica. According to these patent

applicafigns. hieshiiidearapyshiaide gfvan '&‘%&ﬁé‘@[@%léﬁ&%%Qtascatalyst
foe npomealiacaneisatlyst spmpRnentad therefare the Mhys oB3IEontaining
§§1§@$M§Id§h%dé%9' léﬁ’om%é'dtwﬁc%ﬁ@@ﬂ(ﬂ@diﬁ‘}ll‘?ﬁ%s@ 9£9@%§5t99r@1E6§6}9 donor.
qaBtaGtING0asitheshEEdl 4 yith @ KRS aapR IeeaRr e rareinextiiRMl6Qtica), a
dauR0cotepsuppofidheseempiHeni@artiig thee: suppesieddié Lhwith thegnesium
Losalioida (igard 4o plbiavigC ppetisd diefalloceokriGatakyst, thelighois-fivallyg the
usadtdor. olefin polymerization in combination with a co-catalyst. The 45
process.is rather undesir bIe sm the su porting procedure should be

cond el ss B2 h¥8a %)Iq][g g?&t ﬁﬁ“ﬂﬁfdé? lates to an
&rﬁﬁé%ém[%?enfl oBﬂ%Tf§6h§ i8¢ &%Sa% ﬁlrsgcegéef)c?:?grgau%%ﬁm 4 Zeigler-Natta

supﬁ'orted metallocene catalyst, which comprises mixing a carrier with a
Group\lvVBiirasesiden meial ahabdadn asgventaindeppbraaonmahprassisies catalyst
théfedifectly keactlnfinmvitbl fhecatiomiantofity liganctheso @snio antegsateray to adjust
symthd$§isrenilisupportirgsef ttreanataliobe e cataligst fiv onty SretepsdHbwevernynt of
Hocoairigalysthio process!, thdhichnsitiondasatailandfuhddigathd isalisedrapepduct (for
example, polyethylene) produced by using the prior art catalyst suffers from low bulk
density and poor polymer morphology. Still further, the prior art supported
nonmetallocene catalyst suffers from unstable performance in polymerization.

Therefore, there still exists a need for a supported nonmetallocene catalyst, which
can be produced in a simple way and in an industrial scale, free of the problems
associated with the prior art catalyst.

Summary of the Invention

Therefore, an object of the present invention is to provide a supported
nonmetallocene catalyst on the basis of the prior art, which is prepared by directly
reacting a nonmetallocene ligand with a transition metal compound on a carrier through
an in-situ supporting process. During its preparation, no proton acceptor and electron
donor are needed, without the need of severe reaction requirements and reaction
conditions. For these reasons, the supported catalyst according to this invention is easy to
be produced and suitable for production in an industrial scale.

Specifically, this invention relates to a process for producing a supported
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molar ratio of 1:1, and a proton acceptor (for example, butyl lithium) is
required. Further, the ligand to be used is a bridged or non-bridged
metallocene ligand containing a cyclopentadiene group. Chinese patent No.
200510080210.7 discloses a process for in-situ producing a 10 supported
vanadialivdzasad mbnmetaltbcenecatalyst for olefin polymerization and use
thereof, which comprlses reactl(gg[dlalk I ma S|um ac I nagﬂthol o)

{1 € T emlcalr treatlng
e%loehag 8 ?ngTtl a (}){;8%16 HBT (§ US ca ICF wherein the
é n et en reac |n OI’I O vana rﬁ d

?, t % tal
e e active cata 3e/t|ecC ceomﬁ%nrl]ent &ir mulftacr?é%lus 1 &hmesg patent it

No lgd(r)0610026765.8 discloses a single site Zeigler-Natta catalyst for olefin
polymesizaticmd it Catalyst;e choroiitieh mnows-contaimiity the other of the two:
dalichraidetyide on s abstit atat thalicylaldehydend diratdve dsisisedligithehe supported
alovnaspl Yept cartlgstatalyst is produced by introducing a pre-treated carrier
(for e)é\am c?hglpca)furthrgreg%ll Cc?om t ufnﬁ!l (sfor Vo, 101[i)|eh-(|;rq14 nd Igmg step, the
E%)%éégn BHGT 10,5.018006 SHITL A0 KOIHAURE s L
rpfuran solution and then post-treating the resultant. Chinese pat nt
No. 200610026766.2 is similar to this patent, and relates to an organic
compéunet dogtaning ddreté rordotmand oSthihereoition pioducimgegllocene ligand
Reiglertddditamdhtatyst2®msstiag peasewnpirond bfotegdht, fiviéopring sfructure.
supported nonmetallocene catalyst suffers from low olefin polymerization
activity, and there is no an easy wa adjust same. If one tries to increase
the activity, he has to significantlgincrease the amount of the co-catalyst to
be used, which is undesirable. Further, atie polymer product (for example,
polyethylene) produced by using the grior a}@ﬁ% st suffers from low bulk 30
density and poor polymer morphology. Stif\f urther the prior art supported
nonmetallocene catalyst suffers frq able performance in polymerization.
Therefore, there still exists a neel® for a sypported nonmetallocene catalyst,
which can be produced in a simple way ‘and in an industrial scale, free of the
problems associated with the prior art catalyst. 35 Summary of the Invention
YhEFefSre, an object of the present invention is to provide a supported

qisOor1;
disOor 1;
A is selected from the group consisting of an oxygen atom, a sulfur atom, a selenium
N \
NR22 PR27
atom, | , -NR®R*, -N(O)R®R?, | , -PR®R%, -P(O)ROR’, a sulfone group, a

sulfoxide group or -Se(O)R*%;

B is selected from the group consisting of a nitrogen-containing group, a
phosphor-containing group, or a C;-C3¢ hydrocarbyl;

D is selected from the group consisting of an oxygen atom, a sulfur atom, a selenium
atom, a nitrogen-containing C;-C3y hydrocarbyl, a phosphor-containing C;-Csg

NR?2 \pR27

hydrocarbyl, a sulfone group, a sulfoxide group, |, -N(O)R®R*, | | or
—P(O)R32(OR33), 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 or 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;-Csphydrocarbyl, a substituted C;-Cs
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nonmetallocene catalyst on the basis of the prior art, which is prepared by
directly reacting a nonmetallocene ligand with a transition metal compound
on a carrier through 40 an in-situ supporting process. During its preparation,
no proton acceptor and electron donor are needed, without the need of
Qedmwrbﬂo@iomr’eqmrfammhgwu@action conditions. For these reasons,

the supported catalyst ccordjng to thi ion is easy to be produced and
swtable%?%?%ﬂu&%ﬂ%%% déf 3\1 c? é’pecmcally this invention

relates t&ﬁ‘r@sré?ﬁ?%%f)%f%'iﬂ%%‘graaﬁlﬁ?ﬁgrﬂ%ﬁd -3 nonmetallocene catalyst,

which comprises: a treating step of treating a porous carrier with one of the

two: RéhenRéalRteating’ agedt Bilidazenenrhetadigeadeniandlctocobtaimathe group
roodifieazpofougicegeier, avfefein thelretrehyibal thedting agent, is: selbgied ddok -Cso
thdipsabyt ongistingrofencrong B metdiersiaohmyosiduandoaldopradingcal to or
ét'éfsrsmyﬁﬂm%ﬁﬁgqﬁ@rn?é@iﬁ@d pORSEBt cpter datdherBradiosf pieatiibe tprether.

Chem&@é A handithe {E%rl{‘&%‘?‘ég S0sl9 q ) ?eﬁgr%ﬁf%l& ed from
oHﬁ IS AERFIGAR ngtoa rt er nt o

thIS mventlon prior to said treatlng step the 10 porous carrier is previously

thermally activated and/or trea a magnesium comp d Accordlng to

a preferred embodiment of thij@%tlon the nonmetallo )i

selected from the group cotr ting of a compo avmg tetollowing

structure. /Gd @ B R1RZ™5 w §0or1l; disOorl; A is
gConSisting of an oxyger gtom, a su@om, a

selected from the grotsg
selenium \NR22 \PR27 atom, |, -NR 23R2, -N(O)R-25R21 |5
-P(O)R300R31, a sulféne group, a  or

This invention further relates to a supported nonmetallocene catalyst thus produced.

Effect of the Invention

The process for producing the 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 porous carrier, and therefore it is possible to significantly increase the load.

Further, by using different amounts of the chemical treating agent, 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.

According to the process of this invention, the nonmetallocene ligand and the
porous carrier bond firmly, so as to significantly decrease the influence of any un-bonded
ligand on the polymerization performance of the supported nonmetallocene catalyst,
whereby rendering the performance of said catalyst more stable and reliable.

When a catalyst system is constituted by using the 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 polymer product (for example,
polyethylene) obtained therewith boasts desirable polymer morphology and high bulk
density.

Detailed Description of the Invention

In the first place, this invention relates to a process for producing a supported
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20 sulfoxide group or -Se(O)R39; B is selected from the group consisting of a

nitrogen-containing group, a phosphor-containing group, or a CI-C30

hydrocarbyl; D is selected from the group consisting of an oxygen atom, a

sulfur atom, a selenium atom, a nitrogen-containing C1-C30 hydrocarbyl, a

phmsptabbcmﬁahihigscwm&@cmﬂ@e\;PRz? 25 hydrocarbyl, a sulfone group,

asquOX|de% tp -N O R 25R21, , or - SHO ESZ OR%?) Whel’e{ﬁ] N, O, S,

Se, afldEHBERH ?géfeﬁf AEBdH ﬁ%ﬁt.&ﬁ%‘fa ggfs siiiforh tHEMfalseating
e é) rous carrler

Céﬁ%%‘ﬁmreamg’*fg%ﬁi“se} Rl A YR EANTIG R Fm et

[GQNtaJNg group, a se enium- contaln oup ora
phosphor containing group, wherein N, 0, S, Se and P each represent a
coordinatinactBQ atepmEdstsalegtéa: mmmm grooys cansestinghotha other of the two:
Ok CBonyarocerbyl agsubstituthd ©ROBA Lot ¢y FgearhyHoorsale ipleet futhetiopalborted
groupstapepre setily . single bond or a double bond; -represents a covalent

ond ’Pfl an Ionlc bond R3 Rza’ltalelg ention IS eCIPCQ. W IC
&%@@%@d@ L%ﬂfrﬂml S @g%g%%%ﬂgno g i Jolleic
Rydrocaibyle & algpenAtQmyd SURRIH Yix%a'adﬂﬁﬁhmg an

fHRconah SORA, g’i’@@ﬁ%ﬁ ﬁﬁﬁl’:@t&?&l %uilgopgafﬁ@ hEQ QBngdfP@ﬁ%rH Witltional
eanlp AthaL argany adjacent groups could form a bond or a ring together.

According to this invention, the nonmetallocene ligand is preferably selected

from The gfé@}p%mﬁ#g@ﬂ%b%ﬁm% feem pbtgaRURNIRERLIPO EPLYqthylene,
ROLBPTP AR/ PRIGAUG TR H Aty W @ Relp 58 éeﬁé‘iﬁ‘iﬁﬂél%qlééérfé’ﬁ%%t derived
fﬁ‘&‘% ‘F&o‘?fc‘é‘afe@ﬁé‘& meﬁtﬁoﬁﬁé‘éﬁgrﬁ?%ﬂ%@%e“ polyester,
[H%%I 8 ﬁu‘é%lll%ﬂ%&} AV ‘f&?‘ﬁ?ﬁgrﬂ%t?n@é’ FéW‘Fé‘%uﬁﬂié‘ partly

%z

S YRR ia*gt isWelztalst e, QRIS TRISHONEL @IOUR B 56 eCteeneam i Oifgup
érgyps GaRl A ﬁ%refé)rgﬁasy QP%%?'@M&@%%%”? d576aee, N, o

gﬁ@fi‘namldo group, a N-mono substituted sulfonamido group, a mercapto group, an imido
group or a hydrazide group. Preferred is a partly cross-linked styrene polymer having a
carboxy group on its surface.

The inorganic material could be selected from the group consisting of an oxide of
one or more metal elements selected from the group consisting of the Group IIA, the
Group IITA, the Group IVA and the Group IVB in the Periodic Table of Elements, such as
silica (also known as silicon dioxide or silica gel), alumina, magnesium oxide, titanium
oxide, zirconia, thorium oxide, a combination thereof, or a composite oxide of two or
more of these metals, a halide thereof (for example, magnesium chloride), an oxide
prepared by pyrohydrolysis of a gaseous metal halide or a gaseous silicon compound (for
example, silica gel obtained by pyrohydrolysis of SiCl4, or alumina obtained by
pyrohydrolysis of AICI3, and the like), clay, a molecular sieve, mica, montmorillonite,
bentonite, kieselguhr, ZSM-5, MCM-41, and the like, with the functional group on its
surface being selected from the group consisting of a hydroxy group and a carboxy group.
Preferred is an inorganic material having a hydroxy group on its surface, for example,
silica, alumina, magnesium oxide, titanium dioxide, a molecular sieve, montmorillonite
and the like, or a composite oxide derived from silica and an oxide of the Group IIA or
IITA metals, for example, silica-alumina composite oxide or silica-magnesium-oxide
composite oxide, most preferably silica.

According to this invention, the silica can be produced in a conventional way or can
be commercially purchased as, for example, Grace 955, Grace 948, Grace SP9-351, Grace
SP9-485, Grace SP9-10046, and Davsion Syloid 245 (all from the Grace company), ES70,
ES70X, ES70Y, ES7T0W, ES757, EP10X, and EP11 (all from the Ineos company), Aerosil
812, and CS-2133 and MS-3040 (all from PQ company).

According to this invention, there is no limitation to the surface area (measured by
a BET method) of the porous carrier, which is usually of 10 to 1000m2/g, more preferably
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Further, by using different amounts of the chemical treating agent, 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 20 polymerization requirements. According to the process
dPéhis indemfign, The pmnmelaﬂwcemealsgmﬂt‘eynd tharogmwswnmr beticbd) of the
fieslys serasistassigaifivanty) detretoe’ thenviiaancteobhng - Arikdnude. ligfenaverage
B tisde piRmTaerz atie s peadobihantes s RRBISISp perted Hprihefdl Bt Rereptapgstier is
WY réreeff e srraFRiSiel df ©aldCatalyst more stable and reliable.

25 When 2 £RlaStsySIRIR R GPNEHIUISELRY Uéﬂﬂgrﬂl%lﬁat%/%aﬁﬁ9r%%% Quch as
&gldgmggtmé&c %Ep;%ygg ‘Mi&h a co-catalyst (for example, methyl
e

aluminoxane or triefAyl aluminum), only a comparatively small amount of the
co-catadystdsnpe@dedtefachibvenbodompardtitaby inighpoby nrerizdtiotoactiritg. any
Refrinean el andbigie op rod Ueeq idosrdMpxapolyetii¥d eyyabined hrsud@ith group)
BErasts aeshaisety P enitiaalig P AREsHigH ISUIRD o deRshyuMERIRacting step
Iﬁé%ﬂﬁﬁdh%‘??ﬂé@ﬁﬂ)&%?ﬁ&ﬁ ligtnd. fﬂ%ﬁ‘b%@hf&%ﬁf@%’&nﬁeﬁéﬁ&%% so as for a
f‘égg%’re r ﬂf % C%lﬁ fbé@%@%&t&l Tifhi@Rd to uniform
?%‘é’&“ “[r% ? H%é?ﬂné} giler él éStWSf%{ably to

af ct 1va e e inorganic porou usa erm ct1v t1 n could
em 8 LI Ot 1 norga al us ca er could be
&%ml o %ﬂl}%es %&L%@OL%?%WEQ ﬂ%@@ S %&T?@% TR A8 cen aas or
Qefféuga%?r&ﬁ}ﬁﬁ%%a AronR | ROYRG SUARIRY %Pe&ﬁs an

GRRLIEHAG e %Bpﬁ%m%rﬁﬁ{o\ﬁ/ﬁh he:ofhe, ;!;Bﬁew%am&h@rfy&@fl with
trRafipeageakand the nepmatallosenedigradnsoms inceRiaindhe.sumpestiad be, a

HQ&HH talo 8‘%&@%‘%@% Tf'?@np%'(’)”@ (Egré'l%LtO E%f‘éﬁﬁ;qe"&‘l%h{%d'ﬁl‘]%“ﬂﬁms most

s L 20?&%;;5%%@%%&“%%& o

Pgﬁﬁe Lo ?ﬁl’éﬁ e ii%i"ﬁmf a 651’“@%1%&65@ %}?‘@{%ﬁ? ncor the
a {I&l U

lr mOS C r}S W rganl ma sia CO (%ngma
! g@&?@? ;qewal %{5@1&% e sttty ?E%eq*% “y

conS|st|n 0 po et ylene, 15 pol ypropy ene, po ybuten poly V|nyla cohol

cyclodextridjrene any copetimeitdepinderably to thermally activate the organic porous
carrier before use as well. The main object of this thermal activation is to remove any
water adsorbed on the surface of the organic porous carrier. Due to the poor heat
resistance of said organic porous carrier, it is necessary for the thermal activation not to
destroy the basic structure and composition of the organic porous carrier. The thermal
activation could be conducted in a conventional way. For example, the organic porous
carrier could be thermally treated under reduced pressure or in an inert gas (for example,
nitrogen gas or rare gas) atmosphere. In this specification, by an inert gas atmosphere, it
means an atmosphere containing only a minim amount of or no component that would
react with the porous carrier. The conditions for conducting the thermal activation could

be, a heating temperature ranging from 50°C to 40077, preferable from 100°C to 25077; a
heating duration of 1 to 24 hours, preferably 2 to 12 hours. According to this invention,
the activation procedure is preferably conducted under a nitrogen or argon atmosphere,
preferably under the nitrogen atmosphere. It is well known for a person skilled in the art
that the thermally activated porous carrier is usually stored in an inert gas atmosphere
before use.

According to a preferred embodiment of this invention, prior to the treating step,
preferably after the thermal activation, it is preferably for the porous carrier to be
subjected to a magnesium compound-treating step.

The magnesium compound-treating step comprises,

a step of dissolving a magnesium compound in a mixed solvent consisting of
tetrahydrofuran and an alcohol, to obtain a magnesium compound solution,
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from two or more of the monomers consisting of the aforementioned
polymers, polyester, polyamide, polyvinyl chloride, polyacrylate,
polymethacrylate, polystyrene, and a partly cross-linked polymer, with the
organo-functional group being selected from the group consisting of a
hydroxy tgpoelpmaxprgrvapy @ik negroupyichsecentany emimergrolum;ter@on) with the
sulfonicugrowprpeadibokytigrotp ohriamisorgroapd a N-mono substituted
amido group, a sulfonanc‘lidcl) group a.N-HmnotsubﬁtiEuted ulfo_raamido rou

a Step' of drying said, slu éreinafter referred to a slur, Iyin 0CESS), or
A e B R
crosy-pRkes SEnS RANELNAYING & oGerBORYBIBHD OIS SURACE:id NRaenesium
InRrgania material sosd;ba selesten f5osm e AL URCORSITING &f RR-PXFE O orous
Qe omBIRhesetal elements selected from the group consisting of the
Group llIA, the Group llIA, the Group IVA and the Group IVB in the Periodic
TablefofsERiméntdiestieh ak obilidai glskekmodne damikonaindidelariailica ¢psiledly
dnsriihed mdgHewitim oxide, titanium oxide, zirconia, thorium oxide, a
combip t&?@iﬁtso&gr GRmRRSIEE PX(flR oft tpornmﬁéenq%nsaﬁrm% fnd is
halide dhet m?rséa & TRIBLS ML FURHIRAD BEE,T0 REERARShBlide, an
RORY dhalysigel 2 Basaqusimetalinalidenon R dasReHS RIIF HAIGRMRAURE,OLkoxy
fxampiemsticagatabiaingd by pyrohydrolysis of SiC14, or alumina obtained
by pyrohydrolysis of A1C13, and the like), clay, a molecular sieve, mica,
montdiadiideity, BentoraneskivsbibidarZSVRBPIRCIULL bantistcdkEomithe group
R8st Oh AR O RorlgrfybE e H@%@é‘é‘ﬁé&i‘?&?ﬁﬁ-@’%@eg B3RRsstiy iodide
Y& b gritp e 5 ks giiGuBrois Phle ARt 8 B Midtganic

materglhaving RIYAEN HRMPIBNS R acsdosexampleoHigR WP Bhsisting
pragiesiymhexidguiitanisadifrdscaralecar AR ERRSIHRNIE: @t Hs)C),
H6pike ., 194 A SAMPEFBRRXSR @rrive o misilics, ang @i ex de16Hi dB eNET@W,Ho)C1),
ikAbarothA metalsidar examate, siliPa@OonAsxCoMpasiitoxidennesium  bromide
sMgenMHgBe 5| drheaXi dengnosipo Sitennidit €)VigIOXT pio fanalphy sikgamdBnesium bromide
Ade6vdistdy Brihisribventiomapesiliva tamble pyo€dHn Brionsentionyal magpesium
brogeide H@lgortiaeoidity puetiasethamicfarrexadigie (\MgHe€195D, Gitaese @ nesium
O BROGEH B A oS P O35S OTaiedi SPOE00G e AhdBuieiomBghsidupnpdide
(Meffdmind) ardcésatpanyreesim pdioXMeg70:Hadrovy,, pefeably methoxy
RIS SR IS'E 1At SRASHS R DR Qi Bt P NSO Inag e uh g easide 33

and M{:3040.RILTamRR $AMRaMYle A0oMECO URGIHI AN YROUAR NS Rilfing of
RRdiBNaHAR IS e wrg@@@mﬁ?} EmeRyUrathbYum BRI OEIN0F), PhiBsxpoilsesium
garriec Which baisyalcRfsiehioMERRMALY,) Mo g Tarallysith (Mg(i-OC4H,),) and
2-ethyl hexyloxy magnesium (Mg(OCH,CH(C,Hs)C4H),), etc., preferably ethoxy magnesium
and isobutoxy magnesium.

The alkyl magnesium for example, could be selected from the group consisting of
methyl magnesium (Mg(CHs),), ethyl magnesium (Mg(CyHs),), propyl magnesium
(Mg(C3H7),), n-butyl magnesium (Mg(C4Hy),) and isobutyl magnesium (Mg(i-C4Hy),), etc.,
preferably ethyl magnesium and n-butyl magnesium.

The alkyl magnesium halide for example, could be selected from the group consisting of
methyl magnesium chloride (Mg(CH3)CI), ethyl magnesium chloride (Mg(C,Hs)CI), propyl
magnesium chloride (Mg(Cs;H7)CI), n-butyl magnesium chloride (Mg(C4Ho)Cl), isobutyl
magnesium chloride (Mg(i-CsHo)Cl), methyl magnesium bromide (Mg(CH3)Br), ethyl
magnesium bromide (Mg(C,;Hs)Br), propyl magnesium bromide (Mg(CsH7)Br), n-butyl
magnesium bromide (Mg(C4Hg)Br), isobutyl magnesium bromide (Mg(i-C4Hg)Br), methyl
magnesium iodide (Mg(CH3)I), ethyl magnesium iodide (Mg(C,Hs)I), propyl magnesium
iodide (Mg(CsH7)I), n-butyl magnesium iodide (Mg(C4Hg)I) and isobutyl magnesium iodide
Mg(G-C4Ho)I), etc., preferably methyl magnesium chloride, ethyl magnesium chloride and
isobutyl magnesium chloride.
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100 to 600m2/g. The pore volume (measured by a nitrogen adsorption

method) of the porous carrier is preferably 0.1 to 4cm3/g, more preferably

0.2 to 2cm3/g. The average particle diameter (measured by a laser particle

size analyzer) of the porous carrier is preferably 1 to 500 m, more preferably

1 to 108k gl Alkosydingiestims fioneatigr, thejddro sidectattiGorohidgoe incamsysting of
foethylsuchetboparticukstesssphere(Mg@loiersid; atc.. medotdingthoxy  magnesium
pYerfedloibbdimastiol thirmentioreries it e (MerE§ube) €y detribritan-butoxy
rﬁﬂa@ﬁb@bﬂ&lﬁ @%@?Udﬂ@%&nﬁ@%ﬁ&d@@ﬁ}Hﬂp(Mgél&‘FbH%@CHﬁ) ethyl

G0y PRAERSSH F e ihe ihg YoBAsHes P ML R ¢ (CoHs)), ethyl
8 ééi %‘beéﬁt%ﬁ @& gf}?‘é étéﬂ?ﬁ%’ ’él é(%?TH9)(C2H5))
t Iggﬁ) (ugéln% %IIO éﬁﬁ LO %aszsﬁé mag?gps)l(;l)gll
A2NE ’ rlli r Ier 1u ropyl

mf §u&h E@fmm gt éhl S m Eﬁ H3><&1§3>,
te ‘EH@gH%gﬁ'iQﬁm'C(W@@ H?)R@H ? Orehlb%‘?yl magnesium

@C@(@@Hﬁ@{ ) PercondH e ik a mxenum%aycmﬁ@smplsmm isobutoxy
In@EgEMienP QUG -CUTig) @id) be idshiisarmad dkgata didiens €dMeROCH,)(i-C,Ho)),
PRSI exi iiireii g aMf@ExaMple, Hjjyogebugapopaarengassium (Mg(OCsHy)
atagspherablinythis-specificatigne shynan MigdQd% ativosHhgrent nwanglansobutoxy
atmyospine réMgontaihihg Gyt innem peafouily dlod etheonpenesitthat would

react with the porous carrier. The ndltlon fqr con ctl the thermal
ccvalin BB RSt mﬁ iﬂy A
Ere Bt Wl 21(1) a OrEignesmm

er e OI' ?er
s&ﬁgg y yann? Qa%p%%"#é ﬁ%g ﬁfsrsﬁixr?bfeo féj %?)é‘ﬁ Rie e[§§&rably

4 10, 8 NS é@@&%f}gﬂ%tﬁlls |nvent|on he activation proce ure Is

preferably conducted under a nitrogen or argon atmosphere, preferably under
the nithegdnratmosfihierbsselisingeltianonagiosiampecsowsiiliednn ghgartibat of the
thegties ranalpp rereivat e lporouss cmtriareis fignlbllyisiceddupralyiikpt gag4 hours. It is
knoisspiatd hersretizdi pslnden ritisgrautirsdinlentionp i prbfdrablietaperature, a
AOSHRRAMY VALYVARE (st e Hdrbtise euFAdr HukdpecateBe faiplytrnpifsqnducted
BbfeCPBP I MO HATHVRHGH TS 18 FOMBYRLYRY WaREr GtabnsetBm dhie required.
EQFretamitne by é’iﬁ?cdbsé%‘ﬂfsoé‘a‘ﬁ‘é?n‘ﬁ%?@oa%ﬁetﬁaB?rﬁ%? PbsiSterlevbiheahyiling
BRGHAAE DB e fg%%‘éré’s“é’&fpfo‘?lfﬁ@?ﬁ‘é?ﬂﬁ%éﬁiv&f?o%tﬂ<§t1E8“rs when the
Slﬁéﬂlﬁy?ﬁe‘%ﬁ%wgﬂﬁétﬁré‘ é‘ﬁHP&B?HHS B]lﬁls Caifrigr 24 hours.

ggfﬁ%ﬁ% ic 351% ﬁjcff’éﬁ%%%r?%? o?fle&% Qirﬁ% %@I‘éﬂ%%& (Leez::lpiz’

ucea pressure orin an inert ge gas ff%r %xamp{le n?}ogen gas Or rare gas)
atmOSﬂhBéQ;téB tbispspeaiiigationm hynashifetogad @t asphere 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 methyl benzyl alcohol and the like,
preferably benzene ethanol. The alicyclic alcohol could be selected from the group
consisting of cyclo hexanol, cyclo pentanol and cyclo octanol and the like, preferably
cyclo hexanol. The alkyl-substituted alcohol could be for example, methyl cyclo pentanol,
ethyl cyclo pentanol, propyl cyclo pentanol, methyl cyclo hexanol, ethyl cyclo hexanol,
propyl cyclo hexanol, methyl cyclo octanol, ethyl cyclo octanol and propyl cyclo octanol
and the like, preferably methyl hexanol. The halogen atom-substituted alcohol could be
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means an atmosphere containing only a minim amount of or no component

that would react with the porous carrier. The conditions for conducting the
thermal activation could 35 be, a heating temperature ranging from 50- C to
40011, preferable from 100'C to 25011; a heating duration of 1 to 24 hours,
freferaiiyl toididdrouns: thacdrdinghtorthistimvehtiod, tthvdlactivetienoprece dbeelike,
iy grafdlably donducrethamderThairbgan-ortatiorr dtmodphereul préferfably xample,
aadanh e irpb geiy heHisspREvd ereis el kbW feths pardohr BKiflEY inrfpae!l and
that kike thesFREARDA Bk ponsed edtriertiaisubimytorBertn dRoRRIP gdlanol and
SHveehrEraoAe HEferE dise. According to a preferred embodiment of this
inventgp..Rrigii0 e dreatiogusis oRLalBIablY.2feh thgberial BEtvatiaini;.

is preferably for the porous carrier to be subjected to a magnesium
compbupdp@ating stefheThagnegnesivmegomgowhditreating tep bpmprisesf the
AR NSOt ARBIvh P aspdagyh &ty é@mbm@wﬁwwmﬂi&é@@dmﬁt%nsﬁgﬁmyﬂy 1
§F $eifahyBilsibantatin b BleRot theBragnes algAesRACbMpEghan Mg) to the
alaei)rf o dibsd g ot r%nﬂ??éeéabbfdt@ a¥tfer (with or without the thermal

activagon) Wit the iagReSIUIL ARMRRHNdROIRN o iR, AR A S YA Rpound
§5qelglgfld5y§ngr§quoglgdmé((herelnafter referred to a slurry-drying process), or
adding a precipitating agent to said slurry to precipitate same (hereinafter
referrédaerding sfuithysprevipiiatingoprowe o) tso payostrertisaidipdrdiz cligigorous
fitHgald MarissibentbeimpBirigtivatedoporEinca Wy- tRiated Pyriissrealiperctivated
H’i’é?éﬁw%"f’félle I%%FE?@H%%B%G%W@ Sé&Hﬁ’é’t‘i‘n‘f@%?d ﬂ?ﬁéioéfiﬁﬂt%éys’fég'g any
YEHORY BReSgH %Wﬁ%&?goﬁﬁ&ﬁ%‘%&a T@dﬁ?‘x&é%ﬁﬂ l'to8
&% é’rif?r&&‘/orod Etf’té ﬂ‘ér rﬂB’dl{afPﬁ%fﬁL%’hfh th\? ]Pﬁﬁagﬁ el @&@ﬁ{at“re al

m1x1n 1s oepts ucet could, conssﬁ ma%lnem 80m ound is
trr nPea E% ed o acl 1£?e ﬁle m1x1ng Any

(HVG G‘hml él
Xang grn S 1 co%lc?g ﬁ e aasrt]u%m)é a%gﬁe%rgSeapotatlonal
r@@lgﬂ%%lﬁ@tgalﬂ 1?1%19 oXy mag esium or a_mixture thereof.
pecifically, the magnesium hallde for example, could be selected from the
groupDismotsistingngf mhagaesib e nde (M gta}smagrespommbronsideé porous
(wgiBr2puhdym e siudrdiddidefeiyi2) amd-fhagnesium fluoride (MgF2), etc.,

preferabl nesju chlon The alkoxy magnesium halide for examp
could %légl salfl slu IX 1r1tr0 uc% réc precipitating agent 1nto sa ngi s‘?drry for

precipitating same a Rty freatgd P SRR ould be obtained.

First of all, the process for obtaining the Mg-treated porous carrier by drying is
detailedly described as follows.

The slurry, which is a semi-dry mass, and contains no any free liquid, could be
directly thermally dried after stirred thoroughly, and a solid material having good fluidity
is obtained, which corresponds to the Mg-treated porous carrier according to this
invention. Though it is not always the case, it is preferably for the slurry to stand in a
sealed container for a determined duration before drying, so as to secure uniformity of the
mass, wherein the duration could be 2 to 48 hours, preferably 4 to 24 hours, most
preferably 6 to 18 hours.

There is no limitation as to the temperature at which the slurry is dried, and a
person skilled in the art could determine as needed. As a rule, if the boiling point of the
alcohol involved in the slurry is comparatively low, a accordingly comparatively low
temperature is preferred, while if the boiling point is comparatively high, a accordingly
comparatively high temperature is preferred. For example, if ethanol is used as the

alcohol, the drying temperature could range from 40°C to 120°C, and if butanol is used,
the drying temperature could range from 60°C to 140°C.

Then, the process for obtaining the Mg-treated porous carrier by introducing a
precipitating agent into said slurry is detailedly described as follows.
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of methoxy magnesium chloride (Mg(OCHS3)CI), ethoxy magnesium chloride
(Mg(OC2H3)CI), propoxy magnesium chloride (Mg(OC3H7)CI), n-butoxy
magnesium chloride (Mg(OC4Hg)Cl), 20 isobutoxy magnesium chloride
(Mg(i-OC4Hg)CI), methoxy magnesium bromide (Mg(OCH3)Br), ethoxy
magnkesiuepdroimides (Mig(GIE2H3)BT p propeyrimaghe sivgibramigegent to be used
Mg (O 3HY )BR), thab ueoxss entsgn dsidine branide Vi@ C419) Bomizoindteryg a good
rrdie silithe Browtlde mmgm)bwm@w frrghksigiorvepaeisting of one or
ogtoCHaathaxy Hag i hrdarsa e rdemayl)2 Bripssip trthgrrdisiathane.
'Od'deAngéQ@wmemﬁﬁ%x;Tg,@gm@'Lﬁ&aqg'dﬁeeaér@/'%@%ﬂ%yaﬁmd decane,
isebionkMagREsHIHOdIE MAlEOLHAHQElG0R dsisfafab{m% oY

magnesium chloride, ethoxy magnesium chloride and isobutoxy magnesium
chloride. thhecatkoxylkaagnesium!fic éxampidlooualt beysébeptathfionethe heptane,
gYéLﬂﬂééﬂsﬁsﬂM@}Q)ﬁWmW iihadHesiRiel (MRJ(OTH 3 X aEtoxy mag nesium

(Mg( G2 3) %(X nlg%]eeSIelilcem bUtO mag oro hexane,
bitha SRR e R
98% AR 2 o SIRTAPDLESAREY butane.
magnesim and |sobutoxy magnesmm The aIkyI magnesium for example,
could be selected from the group consisting of methyl magnesium
%’g(@mg}m éﬁygmmgmm(wmazgp;@@w mag bﬁl:}i;rmmﬁte; ;&';;;) lcllexane
(@318F) 29y HbubgP By nESIARIAEY((CA1) 2 heianizo rHdgAe ccane,
fireipd §yp) ogtenanss giofnalsy @tﬁl)ﬂ %E@ﬁegrﬁﬁiléﬁﬁ%%ﬁkg/lhﬁi‘é@ﬁe@iBWf“ated
i&%rértﬁ’i’&grli’é%mw G890 RSRiAGIeP BRI seidelesighn fegitipd cyclo
88H§'i‘§ WW&%WWa%@%‘?UfW%WBHH‘é’ (Mg(CH3)CI), ethyl magnesium
chlorigg(Mat2ERIE o Bropyh magneIwic blRrida {MELE 3 XGhe B or more
maghesium chloride (Mg(C4Hg)CI) isobutyl magnesium chloride
(Mg(i-C4Hg)Cl), methyl magnesium bromide (Mg(CH3)Br), ethyl 40
magnE&sitnbraideitRC 2H39Be preyPmabhbsinrRdBPEAtiEE agent to be used,
H:m% *}2;9&1 A-BU S it R BB HRFRE AR BBy Gy is usually 1 to
e SIS BPONId. IMeli-C4H9)B), methyl magnesium iodide (Mg(CH3)I),
ethyl magoesivm iaside dMa(GEHR e REARYURAGNGIINR (Rdi8cipitating agent is,
(M@ CaH pibreRabutydmagnesimdagicda (Mg (EdHie)) tﬁ@dﬂﬁéﬁmyhon is preferably
Bagoeswatiadites] (Mg @i64btgp).dten preien@biy meipyamagnesium
chloride, ethyl magneS|um chloride and 45 isobutyl magnesium chIonde -8
The a QS@/ ﬁl‘ Hifn@8fitn feriexBmpriiecoall ple Qe ctsddfiy! ‘F‘r?e bip slurry,
gqbf‘r‘fgféh g?ﬂ SRS niRtAdRy thffa FrESRiARH! I%% gg&ﬂ@?afﬁefﬁ t‘h%k&?ed to

8‘%@?‘2 e recg%fgt}o )()tméﬁyfg; hout  the slurry, and

W means could be in any form,
or% ample, a8 a sti} ing pa(y le, wlllloseyrotatlonal speed could be 10 to 1000 r/min.

After precipitation, the thus obtained precipitate is filtered, washed and dried, so as
to obtain the Mg-treated porous carrier according to this invention. Herein, the washing
solvent could be the same as or different from that as the precipitating agent.

There is no special limitation as to the aforesaid filtration, washing and drying
process, which could be determined by a person skilled in the art as needed.

The porous carrier according to this invention (preferably one after
thermally-activated, or one after Mg-treated, or more preferably, one after
thermally-activated and then Mg-treated) could be used directly for conducting the
treating step, however, in a preferred embodiment, prior to the treating step, the porous
carrier (the term “porous carrier” hereinafter refers to the porous carrier as such, the
thermally-activated porous carrier, the Mg-treated porous carrier, or the
thermally-activated and then Mg-treated porous carrier) could be pre-treated by an
assistant chemical treating agent selected from the group consisting of an aluminoxane,
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magnesium (Mg(OC4H9)(CH3)), methyl isobutoxy magnesium
(Mg(i-OC4H9)(CHQ3)), ethyl 5 methoxy magnesium (Mg(OCH3)(C2H3)), ethyl
ethoxy magnesium (Mg(OC2H3)(C2H3)), ethyl propoxy magnesium
(Mg(OC3H7)(C2H5)), ethyl n-butoxy magnesium (Mg(OC4H9)(C2H5)), ethyl
isobﬂrbdﬂpnﬂangnesiumd@(h@ﬁﬂkﬁ@)@@ﬂ%?ﬁ@ﬁwﬁfmﬁmy tﬂnragwesmuuimg step).
(Mg(QC 3)(C3H7) Iethoxy ma es;um OCZHS)%%‘E;Q;) porous

ro
Ipf\é ;%%g%—l%e)n Sug y |so oxy magnesm?ﬁe 8 ](&13H7))
n- butwmmmmlm@mesaxﬁh@ng{@%Dﬁ%mmlﬁdautw Rihaxy MagnesjumAIR,

I H9
A O S S TR D

magnes g(l C4H9)(C4H9)), isobutyl methoxy magnesium
(Mg(OCH3)((i- C4H| )s |sobu | ethoxy magnesium (Mg(OC2H3R(ifC4H9)),
|sobuty\&r es lllm (Mg(OC3H7) 15 (i- C4Hg))%)8 JI %ﬁbutoxy
magngsgf 9)) and isobutyl isobutox magn sium

(Mg(i- OC4 9) (| -C I919)) etc p rably butyl ethoxy magnesium. he (D

WRGEESIIM com 99&%}5%%@&%419 Reired yithpneKingQe.as: Me of IWeRiid be
Baerei kdafsn WihOUE RN imisatian thergieoras@xamnle; loNeNe thaR @RS 1y methyl,
BIRAINAS IR0 SRARYROHDSSRE HiSE @sEyNixtwanthadaticoby Mok, gkaBribly 10 to
gtagnesium compound to 20 another magnesium compound in the mixture
could be for example, 0.25 to 4, preferably 0.5 to 3, most preferably 1 to 2.
The RREHESHY: d|§§o|mm@>% ﬁ@gﬂ&mb@omﬁé%rﬁa% P AnoRer the group

s Fi frRH Ok i 95 pgepgnd butyl
it et @lmsaﬂa%égF YA 38/5{5 e etn.0)

Comp@r@ta{eiﬁlmamar@w%@dza@p@ﬂaqtﬁaa\&lxslanﬁlﬂw@ugnm QulE &8 kinds.
required, and in case the dissolution is conducted at a comparatively high

tempdia kY RlgsHpERativet9 SROYOd (it SESRA b reglirddl) Forollows:
example, when the d|ssolut|orM%onducted at a(tﬁ perature of 5C below the
boiling point of the mixed solvent, the duration for dissolution is usually 0.5 to
dhouis;Rvbendhiee dissolutiepriglcahyludtedcat ateliifiecatunedt200, ihentical, and
dowdtidre condlal heddpeon @ehHypussle8@ O drimg pheparationcoftheimgaghesiGinCs alkyl,
mem@)‘dmdm‘dlwﬂkmhﬁkwétimﬁglmbmmf%f)zm’nbleneélshrring paddle (whose

ro'tatl%ﬂal Cita d C&UId R(e 191}1(1)11}1%(1)00"0”? n%’ ecte(c?l l%sed facflﬂgc)lt%tons sting of
grlsn%)t u 1 um %}gﬂ u)3 trmﬂ Fr&u 1 mh $ 2 ) tr1 ro I inum
PAiea) ‘?rﬂl%g[} 'Ugiu‘?ﬁ’ﬁ’ﬂﬁﬁu & 8 iﬁ’ A‘l(a:mg)g
Fl%sQﬂﬁl m%@n% E*?etﬂrﬁ"éli’n PQﬁJ% Hgn‘i’f(ﬁﬂé‘!tﬁ’nﬁ% 'Ct Phlﬁﬂnnum
@516@&@"9%0 al&QIIBQJ ﬁé’b@/ﬁn iﬁMﬁllﬁ@'CQ k-aviegrein theageho b&juminum
@&HQF@RXCHﬁHz)z) and ethyl dimethyl aluminum (Al(CH3;CH,)(CHs),), and the like,
wherein preference is given to trimethyl aluminum, triethyl aluminum, triisobutyl
aluminum and tripropyl aluminum, most preferably triethyl aluminum and triisobutyl
aluminum.

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

According to this invention, as the assistant chemical 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 the
aluminoxane in the combination, which could be determined by a person skilled in the art
as needed.

In the pre-treating step, the ratio of the assistant chemical treating agent (based on
Al) to the porous carrier (specifically, the Mg-treated porous carrier, if same is used
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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,

perianohu2drhethbpentamwblo2-gthyd fetdbpe Atarbin@daryl dutanol, hexanol,

2-ethy| hexanol and the I|I§e greferably ethanol, butan I and 2-ethy, hexanoll

The a BrsSndUSicaHS) BtIds %@’el%SPedaﬂ%nerhcésﬁrcﬁﬁB Nsistifig ot b&HAPP S @°

(fcoho[ benzene ethanol and methyl benzyl alcohol and the like, preferably

benzengwihanelutibe aligydligsalaahot kavldabersalagtegefrom iheBeawps prepared,

dansitting lofioyiclodnexangl, cyeddpemiane amndwcychd detanclsamd therlika)] treating

pgeferabhdd&dayctibehpxanek arhier alkylisulpstittutedr algoho Foouldd eofon temperature

exahaplésimethibye chelbnge ntamolof edieylsoyctotpentanotopropyl dysldipentenotaction

ﬁﬁ)@tlﬂylfl%/ﬁm hexarfohostihykhegerarheiedrivl, apy oy iagciee hiexd hobcrsethyl. @yeloxture
Bt SR Y ROPHEEPRIF A MY TOROSATEVE S GbtasId: aﬂlaetawk@téﬁéf%%warﬂer

Fﬁ’é@ﬁ %%ﬁ*ﬁ@%é@g@ﬂ%@%‘%&%%ﬂ BRsSHYI EHHE Y209 fypshing (1 to 6
éefﬁ‘i Poroha thEfv, ?HE RBHSBTHANS S &AM Heldnal s tratable o

Oéﬁ é‘f&ré f HISrS%Se{He{ DI P & SREHY B SEPATRBRBI Uiy ge treated

for exa(r:f%‘f:)re(;’r e ene "glycol ethyl ether, ethylene glycol n-butyl ether and

1- bUt%yﬁﬂyﬁEaﬂ@ aoritibie bkeiHerefeyishly: ethylenalglyeatathybethethere is no
AmiongpiheseocalboRolseethanel ad, adblaanak ale rudvenpreferdedolMaethe assistant
alcahold goutlich pegesedwuitétxomelkinadonpls @ drixtur® of QA atkmerekirddoganated
peparéti@nadfthe maghdsiuim Zenmpoundisolutierhdhe vatio inapolaredf ffeto C12
piagadsibrissmpourth dodsdkonpmépr tdetreityueoheramc didel b 1otia@e4 @onane,
preferapiydEctd B-dodeonie thetaths tynen drararihtiimbgprsioe wm}so@hbprinated
(’8&@& o“rlil %EQH@XEO%I‘EHHHP%G qyéaﬁ%cﬁlgﬂﬁ% Rebr félef%}e Xonane’
Jdl rf&‘%ﬁﬁﬁnéorﬁ H'&te cyclo

t81:5’t%ﬂf“n=;8|h REBC@ ‘;d t'ﬁ‘?&%ﬁ%n? ﬂrjﬁﬁﬁ’@z like,

ccan olu o va{l’é

tane hexane eferably

ﬁarrlepfn(ﬁ hé porous” carrieras sﬁ}é‘f'n 8 efitall y-a

porous carrler preferably thermally-activated 15 porous carrier) with the
magnesihidu kb e awelisalutiaineo ulbeb d1gomeltctie @ kv wisiagragty according to this
conrveinional tphocess, mvighetitany dinyitatidn akprsekampléo thacaiglng wouatter type
gyl to Sdedinsl] prefeshblr @1540) 4hlaours, divestvereferaplgntdoi@ bhowsyund can
witiléehestdmiperajute @esyhichptireerhixininisidosid ubte dcoutd tbe thapas carrier is
vhidnate magnesium compound is

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 assistant 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 assistant chemical treating agent to treat the porous carrier.

As mentioned aforesaid, the porous carrier according to this invention could be
used directly in the treating step, and also, could be used in the treating step after
pre-treated as aforesaid.

According to this invention, to conduct said treating step, one of the two: the
chemical treating agent and the nonmetallocene ligand, is used to treat the porous carrier
(the term “porous carrier” hereinafter is taken in its broadest sense, to refer to the porous
carrier as such, the thermally-activated porous carrier, the Mg-treated porous carrier, the
thermally-activated and then Mg-treated porous carrier, or further, a pre-treated version
thereof as aforesaid, unless otherwise specifically indicated), so as to obtain the modified
porous carrier.
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dissolved. During the mixing, stirring means could be used to facilitate the

mixing. Any 20 form of stirring means could be used, for example, a stirring
paddle, whose rotational speed could be 10 to 1000 r/min. During the mixing,

the ratio by mass of said magnesium compound to said porous carrier could

be 1 tim Obs-fdirpreferabiye dited- 21 Byi dlipang samsturwiflo theycintnodelcingeiang agent
prdeipitedinglsgesieihte didwhurry for 25 precipitating same, a Mg-treated

poroug SAELERDs St EURLRLaY e pioceen L APINNOE fom e

10 (l)JfS a ér %Qt%l oun WI&R compound,

S'? R e Rl e
H{E‘%ﬁ 'MEB gl @ﬂ@ aias stirad fHé’igci’é)/a@J‘Q @rofl NP‘%W&%@! Qﬁéﬂ@hahde
good qurdlty 30 is obtarned which corresponds to the Mg-treated porous
carrieAacborting oIl invehtlohdTheegkiivip ndtBilwalad thkydaise, titeisGroup IVB
prefdraligxoe thetstufryorerstiikd el sdkyddebdtaindr ey Geredtihadetal alkoxy
HaidoprpeRliE Yhargc ¥prey g Bavinkethh fItRTP o RENEthEs e WhdPeln the
duration could be 2 to 48 fgrably 4t024h , most preferably 6
to 18 hours. 35 There is no Ilmrtéhon asto the temperature at which the slurry
sharignl, and a person skilled in the art could determine as needed. As a rule,
if the boiling point of the alcohol involved in the slurry is comparatively low, a
accortifly bomp&fatively low temperature is preferred, while if the boiling
point js;comparatiyely high, a accordingly comparatively high temperature is
preferred. For example, if ethanol is used as the 40 alcohol, the drying
tempeéfatr &rowd\rBrvgidkdm 2anRleotP0TN ari dhBumahdfnismsad thehleke,
drylng(tem%efaturetg%ul d range irolrp éP todl 0C. Then, the process for
obtalnlng the Rﬁg treated poroug carrier by mtroducmg a precipitating agent

'nto SRSl Y.da delA Rl ARSI edkan g she L0 DIRRAIALAN PRI iy
Eat e Fcﬁ‘l”iefrfégf ettt T lel Cohg T cof'i‘fay e each
nto

eég 121 e magnesium compoun andag

e mixed ent, w |ch could be selected from the group
consSpagfnfaﬁraesmrl m@@ oV Bmalkd helide eyolic adkdnesahplaganaien tetrafluoride
&llkBn etizemiuan hetltegenaded Bydlic Gltkame. Bk one delKare, e xemiplifietragodide (Tily),
pesitane kerdneidre@idhs, zoctanen narahrdrd(dedaneircantheetikeromide (ZrBry),
prrefaiaplyteiestadids heptandentiaetairélunisist préfarabiimexartrsrachloride (HfCly),

hafnium tetrabromide (HfBr,), hafnium tetraiodide (Hfly).

said Group IVB metal alkylate could use for example, tetramethyl titanium (Ti(CHs)as),
tetraethyl titanium (Ti(CH3CH,)4), tetraisobutyl titanium (Ti(i-C4Hy)4), tetra-n-butyl titanium
(Ti(C4Hy)4), triethylmethyl titanium (Ti(CH3)(CH3CH,);), diethyldimethyl titanium
(Ti(CHj3)2(CH3CH3),), trimethylethyl titanium (Ti(CH3)3(CH3CH,)), triisobutylmethyl titanium
(Ti(CH3)(i-C4Hy)3), diisobutyldimethyl titanium (Ti(CH3),(i-C4Hy),), trimethylisobutyl
titanium (Ti(CHj3);3(i-C4Hy)), triisobutylethyl titanium (Ti(CH3CH;)(i-C4Hy)3), diisobutyldiethyl
titanium (Ti(CH3CH,),(i-C4Ho),), triethylisobutyl titanium (Ti(CH3CH,)3(i-C4Hy)),
tri-n-butylmethyl titanium (Ti(CH3)(C4Hy)3), di-n-butyldimethyl titanium (Ti(CH3),(C4Hy),),
trimethyl n-butyl titanium (Ti(CH3)3(C4Hy)), tri-n-butylmethyl titanium (Ti(CH3CH,)(C4Ho)3),
di-n-butyldiethyl titanium (Ti(CH3CH;),(C4Ho),), triethyl n-butyl titanium
(Ti(CH3CH,)3(C4Hy)) and the like,

tetramethyl zirconium (Zr(CHs)s), tetraethyl zirconium (Zr(CH3CH,)s), tetraisobutyl
zirconium (Zr(i-C4Hg)s), tetra-n-butyl zirconium (Zr(C4Hg)s), triethylmethyl zirconium
(Zr(CH3)(CH3CHy)3), diethyldimethyl zirconium (Zr(CHs),(CH3CHy),), trimethylethyl
zirconium (Zr(CH3)3;(CH3CHb)), triisobutylmethyl zirconium (Zr(CHj3)(i-C4Ho)3),
diisobutyldimethyl zirconium (Zr(CHs3),(i-C4Hpo),), trimethylisobutyl zirconium
(Zr(CH3)3(1-C4Hy)), triisobutylethyl zirconium (Zr(CH3;CH,)(i-C4Hy)3), diisobutyldiethyl
zirconium  (Zr(CH3CH,),(i-C4Hy),), triethylisobutyl —zirconium (Zr(CH3CH,)3(i-C4Ho)),
tri-n-butylmethyl zirconium (Zr(CHs3)(C4Hy)3), di-n-butyldimethyl zirconium

14 -



10

15

20

25

30

35

40

45

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,

10 dichloro heptane, trichloro methane, trichloro ethane, trichloro butane,
(MoeChhor (O dthaheriébrdmeetyiamne oditro (Ad G ptatid] tibimmbutybtivdng zirconium
tACrh& Bl & ibrdmd biutdiethyland eavike (ACHeOhblo§eHatad oyhig! n-butyl
alrcansinek@itdhscldis(Ehbrirak thelisi hexane, chlorinated cyclo pentane,

chloringted gygloneptane ;ehiqrinated gyclp ?eﬁaf” E%H 'ﬁ CYElRaisobutyl
AONANE - CHRRRaIEY,FYCla pelans rqmmﬁ LR hataium
@{ﬁ'@}@‘?{éﬁﬁé 3”@1‘1@@%@@1%@1181'},}% AT m{_g 3@1@1%?9 %%@ﬁlylethyl hafnium
beina! @mg%))mfamuwfaﬁemtew e ogtanenanddig Jike- difisbutyldimethyl
Riesipifatrecagent caws berksadywitlbape tdntual agreonixiure,of JverRéobutylethyl
mdfenkindsifAEHIOBRR T N, limitatinp agieitieya mawmigh the IIEHREALNG-C,Ho),),
afyeini|toobeyi sadhitno EVEH N IEC 1Y Jottimeb oy the thye bigitatin gHEge!)tQ', Ho)s),
tetnalhygidfoedrylihafsualy HtCH))26-4opefienablyy L 1eb0cH- Baffinene(k¢0H;)3(C4Ho)),
lirmitdnitnragitg the thafipenature GHGHcEHEGHipitatindiagenylidicthpwevdrafnium
préte Rl at(thélybbrini ediipetatytdamivi eHithd §rBelgkation w%&hﬁéﬂﬁbly 25

Cond‘éd%dé‘fter ”i%]?'”r 41a5,c0! é\e{j down to the, rP%EE‘ate turethoxy titanium
PrREP 3é4slgt el GQHlg 2 HACONSS I ggmmaﬁf e fl?ﬂrm(l OC,Hoy).
Referahly.a)! akanes: @Rwﬁﬁﬁ)pfﬁféiﬁ'&y%z&w %Hﬁ'ﬂﬂgnm&%&?cag?} 1B6GR.CH,),),
usachigafaciitate Unifarm dispeisionaffhecreeiniaing agaahiRRUgRgut thnium
stwrocangd oRvenrtuaglly facilitatemiscipiiation, of thaigelith The StifiiogMRADE,Hy)s),
ansdeuasxinianyhionm, dddamexamiplsc |59 2 $Hi0jAg paddliensiasadspiatignakitanium
speodEoulddie HO o 10QaisbbinoAfenpyecipitationnthe thUs @aied,)(i-OC4Hs)s),
priscipitatedisthilieyedinvaished @@ a0 Hsd @O Cabbiain thirehbiyiteategly  titanium
pokOudeaHior@O€akting to thisnihrertjomtkierein, thitkawashing SN 00X(AHy)3),
BenthatsardenagorifféramitfronaCas e (pldoipitatimgedlent. Thewwiy nditanium
éﬁé@ﬁéﬂhh{@&f@h)és to tHe-Bferesameiesyion, washINg and dRIRG RS H2)(OC4Ho)s),
B Xw'i*ﬁér%bu|Ht8@%teﬁf¥im*e9léz}§@?§eﬁ9§w|e&1ﬁ¥ftW@/arPat§1Wéédéﬁamum

ﬁé%?é%@%éﬂ%&ﬂ‘ﬁfh@ l{Kethis invention (preferably one after

thermallyragtyzied zﬁé&ﬂﬁrﬂﬂ%&&ﬁ?ﬁ;’ed QRS PrEfRIGR I ONG RBRTH, CH,),),
thesmalixorstivaiad s thepMamtreales) could-hewsed dirgetifoh  (Zr(OC.Ho)),
ﬁwﬁb@fﬁ@ﬁb@ zirconium  (Zr(OCH3)(OCH3CH,)3), diethoxydimethoxy  zirconium
(Zr(OCHj3),(OCH3CHy),), trimethoxyethoxy zirconium (Zr(OCHj3);(OCH;3CHy)),
triisobutoxymethoxy zirconium (Zr(OCH3)(i-OC4Hy);), diisobutoxydimethoxy zirconium
(Zr(OCH3),(i-OC4Hy),), trimethoxyisobutoxy zirconium (Zr(OCHj3)3(i-C4Hy)),
triisobutoxyethoxy zirconium (Zr(OCH3CH;)(i-OC4Hy)3), diisobutoxydiethoxy zirconium
(Zr(OCH;CH,),(i-OC4Hy),),  triethoxyisobutoxy  zirconium  (Zr(OCH3CH,);(i-OC4Hy)),
tri-n-butoxymethoxy zirconium (Zr(OCH;3)(OC4Hy);), di-n-butoxydimethoxy zirconium
(Zr(OCHj3),(0OC4Hy),), trimethoxy n-butoxy zirconium (Zr(OCH3)3(0OC4Hy)),
tri-n-butoxymethoxy zirconium (Zr(OCH3CH,)(OC4Ho)s), di-n-butoxydiethoxy zirconium
(Zr(OCH;3CH3)2(OC4Hy),), triethoxy n-butoxy zirconium (Zr(OCH3;CH;)3;(OC4sHg)) and the
like,

tetramethoxy  hafnium (Hf(OCHj)s), tetracthoxy hafnium  (Hf(OCH;CH,)s),
tetraisobutoxy  hafnium (Hf(i-OC4Ho),), tetra-n-butoxy  hafnium (Hf(OC4Hy)4),
triethoxymethoxy  hafnium  (Hf(OCH3)(OCH3CH,);3),  diethoxydimethoxy  hafnium
(Hf(OCH3),(OCH;CH,),), trimethoxyethoxy hafnium (Hf(OCH3);(OCH;3CH,)),
triisobutoxymethoxy hafnium (Hf(OCH3)(i-OC4Hy)3), diisobutoxydimethoxy hafnium
(Hf(OCH3),(i-OC4Hpo),), trimethoxyisobutoxy hafnium (Hf(OCH3)3(1-OC4Hy)),
triisobutoxyethoxy hafnium (Hf(OCH3CH,)(i-OC4Hy);3), diisobutoxydiethoxy hafnium
(Hf(OCH3CH;),(i-OC4Hy),), triethoxyisobutoxy hafnium (Hf(OCH;CH;)3(i-C4Ho)),
tri-n-butoxymethoxy hafnium  (Hf(OCH3)(OC4Ho)s),  di-n-butoxydimethoxy hafnium
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treating step, however, in a preferred embodiment, prior to the treating step,

the porous 40 carrier (the term "porous carrier" hereinafter refers to the

porous carrier as such, the thermally-activated porous carrier, the Mg-treated
porous carrier, or the thermally-activated and then Mg-treated porous carrier)

GO {(Id@E: preduéhied by anmagsisyant chémical treatinfpiagent s€EccHbMC,Ho)),
thengrasapyomtizisinghefrmaluthife%ahé H21(OamHalky laldimibutpxsligthoxy  hafnium
cairdddi it BXedine rankfterriprachal e gietelnl stdpyHntard the like.

e T e R

CIHOI' (0] Lﬁamum
PRICRE ‘}‘t) a 99&3“ EiReHnE 55‘6 tans foro titanium
%I'@Hg %t ea?'lﬁ‘ 91% e)ﬁ‘?zmlﬂ d(ﬁ@(i'ﬂ @fﬁu@ﬁﬂ%ﬂﬁchloro titanium
_ Qli=RsfiliRiore havingdhedgtonitgdermyia diisAd RieNEH6  titanium
afsinaxang, (Al(R:On)igRievingdhsidallowinaiforpyia (IaddyRrichloro titanium
IALOHAIER-Al RulAGAlom (1) tithhiuvherdindRiis Bachs)ndependemtiyhidanticadanium
oridiﬁ?alﬂﬁmuorefen@b{mdﬂbmidadn'ﬁnd(fqmﬂ-lb)@lﬁach independently selected
from the group con5|st|ng ofa C1- C8 alk referably methyl, 10 eth , and
1ntE r’[’8 58! @?ér CHy)s),

'f‘;f%o i W @%&B b %f@f:e@% %{? )
Z&L‘gﬁ?b mot[ %ﬁ%} %IA Iﬁ g;% . methyl
it

(1 tlﬁrle H_Mﬂﬁﬁ%‘j} ;h 1bromo
ﬁHﬁ‘iﬁHP@HGCQﬁ ). Tooife @l HH{&Q}%QH}%I{}W tatiaN k|nd

a mixture of two or more kinds. The alkylalumlnum is a compound havmg a
genertainfiotimiela (i) zie>follows(ZAIRY3: (1)) wikdndihRcoutdopeachrCl(CH;CH)y),
indiebenitidmely idermivelor dﬁf@ﬂélrﬁlt rabhpelestididrandrevulanbe €4dHCHo)s),
Pgé/ ﬂV’sél'é‘%ﬁé’@fﬂo@Ilﬁ gﬁ;é&@ﬁﬁgwra By (£ (CH;CH,),),

%‘@tﬁylﬂé%wm@s asttargfe\%fmewrcgb@af.&%qg}mgm
fﬂ%t lé{gml?m.mﬁﬁceam@b Fronfikd F% coﬁgfé‘f’fﬁ f {6 H2)Cls),
R MRS RT OIS B Gt ATl A RN BSR4 55 ORHBP %ﬂé% m

(Al(C3Fadl1bribsab Uyl U NGB A EEGS HRIRhy 1 rSRM A QIO U Br(CHACHL )5,
(Ad&%@@ﬁin&riiﬁ@@fmhall{zﬂm(irdﬂ&jgs;%lilﬂ—mymrmnﬂ@&ﬁmﬁur(ZrBr(c4H9)3),
(A ERY i B)Sh drikiecodi adu MIBBM(CH;),), diethyldibromo zirconium (ZrBry(CH3;CH,)»),
diisobutyldibromo zirconium (ZrBr,(i-C4Hy),), tri-n-butylbromo zirconium (ZrBr(C4Hy)3),
methyl tribromo zirconium (Zr(CHj3)Br3), ethyl tribromo zirconium (Zr(CH3CH,;)Br3), isobutyl
tribromo zirconium (Zr(i-C4Hg)Br3), n-butyl tribromo zirconium (Zr(CsHg)Br3),

trimethylchloro hafnium (HfCI(CH3);3), triethylchloro hafnium (HfCI(CH3CH,)3),
triisobutylchloro  hafnium (HfCl(i-C4Hy)3), tri-n-butylchloro hafnium (HfCI(C4Ho)3),
dimethyldichloro hafnium (HfCl,(CH3),), diethyldichloro hatnium (HfCl,(CH3;CH,),),
diisobutyldichloro hafnium (HfCl,(i-C4Hy),), tri-n-butylchloro hafnium (HfCI(C4Ho)3),
methyltrichloro  hafnium  (Hf(CH3)Cl3), ethyltrichloro  hafnium  (Hf(CH3CH,)Cls),
isobutyltrichloro hatnium (Hf(i-C4Hy)Cl3), n-butyltrichloro hatnium (Hf(C4Hg)Cl5),

trimethylbromo hafnium (HfBr(CHj3)3), triethylbromo hafnium (HfBr(CH3;CH,)3),
triisobutylbromo  hafnium (HfBr(i-C4Hy)3), tri-n-butylbromo hafnium (HfBr(C4Hy)3),
dimethyldibromo hafnium (HfBr,(CH3),), diethyldibromo hafnium (HfBr,(CH3CH,),),
diisobutyldibromo hafnium (HfBr,(i-C4Ho),), tri-n-butylbromo hafnium (HfBr(C4Hy)3), methyl
tribromo hafnium (Hf(CH3)Br3), ethyl tribromo hafnium (Hf(CH3;CH;)Br3), isobutyl tribromo
hafnium (Hf(i-C4Hg)Br3), n-butyl tribromo hafnium (Hf(C4Hg)Br3).

Said Group IVB metal alkoxy halide could use for example, trimethoxychloro titanium
(TiCI(OCH3)3), triethoxychloro titanium (TiCI(OCH3CHy)s), triisobutoxychloro titanium
(TiCl(i-OC4Hy)3), tri-n-butoxychloro titanium (TiCl(OC4Hg)s), dimethoxydichloro titanium
(TiCl,(OCHj3),), diethoxydichloro titanium (TiCl,(OCH3CH,),), diisobutoxydichloro titanium
(TiCl,(i-OC4Hy),), tri-n-butoxychloro titanium (TiCl(OC4Hy);), methoxytrichloro titanium
(Ti(OCH3)Cl3), ethoxytrichloro titanium (Ti(OCH3CH,)Cl;), isobutoxytrichloro titanium
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25 (AI(C6H13)3), tri-iso-hexyl aluminum (Al(i-C6H13)3), diethyl methyl

aluminum (AI(CH3)(CH3CH2)2) and ethyl dimethyl aluminum

(AI(CH3CH2)(CH3)2), and the like, wherein preference is given to trimethyl

aluminum, triethyl aluminum, triisobutyl aluminum and tripropyl aluminum,

MastGaisiErably-buatkytriahlononitmiamd Tii©shbkyClaluminum. 30 The

alkylaluml um could he used |nd Qr as a mlxture of two

ind “)&%?;%P&% PR p%ﬁ%}% ARG @{ﬁﬁeﬁ%ﬂw
anpium C4H9)3),

triusoputox {) r1 n- u X?’ I'OII]O tl an um
Hse e 0 aum

eho m r][¥ar11um d1e b mo titaniu 3 Hz)z),
afib&?ﬁ%ylﬁl%ﬁ?mmnﬁ E*i'ﬁa?‘ ra@ % ol &Jmpoﬁm?tﬁryng ASTHTEC o,
ratin L tHERR D (am)?fﬁ 35 3lUmiDeXARS Kb h e EARAINARAO IR Bro)

FRUIARS Aoy Res i A REIEoR,MiIled KL IHe aFb BB eeaath ITHtC, Ho)Brs),

pre-treating step, the ratio of the assistant chemical treating agent (based on
Al) totthiaegsroiblestrier @peatically, tHeM§aEated potoadeaieideref samidenium
(BEd(QE el ccsmﬁpb@@ml&rm BT igrpréfatd 6O Blosimmi-tobrépxyehloro

étsﬂauwn;:sgd f %‘aiﬁ dragh ,ﬁ%@%%&ma%é@ d%ﬁ@xhrﬁ @?%;fgcﬁl?r;
& ‘ig;% Sré&fc"% B%F 8}@% Q{E,rgd éﬁﬁ % )83)
ﬁ}gmc SrivgomiuEn | ?1 r?t)) - lale SR ) & p6rous car er a #1ICh).

emp(g a'fhcreorré)nzéfﬁcén lrl(I)an% the room téegnperature to that below the b0|I|ng

point efithehsojvemidn thezsobution. Thezi@adagspactionretntiyuesdor 0.2iieonium
6B dgCHmpaniecdy@rybstining zinearnsmif (ERSEQY)Ha) Mixtura-masgbromo
coemainimd £hér(§P€-te nie dipatborsy ddmieri s obiaimad(ZFRe (SreHseatele forguderomo
gagaeux0 cddidbeOsapdrbien frodiitabutihysddhtanced migamermase/byr2(i-OC4Ho),),
filtrarie i aRtWAs s g1 o @rﬁrﬂégﬂésrbfemﬁﬂpmdr@tﬂwes§lrawwme%réwis>Br3)
BRIy oVt Ts (410 Gtlee Heable) téobiresHy isamreripaie eSS iklo)Brs),
FrBUR RSB AR 16 bf the pre-treated porous carrier

therefram R RIGRR fihe. 50! H@@R@éfﬂ%ﬁ%ﬁh’itﬁ%&h@f@'Hﬁhﬁ[ﬁ@mmﬁgcm)g
thespisoRocriord nitation asiteeelysnt toiheouely cRSONG Afuthe BAMENE, Ho)y),
ganctissaiventhe assisiantHeteUcH irgadiog@ganhbr) Bxaple HERERIHARTH,),),
Wisobibdoy Gl @tkanmioma(Hatogeoaigd) G5 Glidalkhioe; aabtuia CGH21(0C,Hy)s),
aramaticibydrocadioinnor @h@loge)yEied Ekotyt@didoro hafnium (Hf(OCH;CH,)Cly),
isobutoxytrichloro hafnium (Hf(i-C4Hy)Cls), n-butoxytrichloro hatnium (Hf(OC4Hy)Cls),

trimethoxybromo hatnium (HfBr(OCH3)3), triethoxybromo hafnium (HfBr(OCH;CH,)s3),
triisobutoxybromo hafnium (HfBr(i-OC4Hy)3), tri-n-butoxybromo hafnium (HfBr(OC4Hy)s),
dimethoxydibromo hafnium (HfBr,(OCHs),), diethoxydibromo hafnium (HfBr,(OCH3;CH,),),
diisobutoxydibromo hafnium (HfBr,(i-OC4Hy),), tri-n-butoxybromo hafnium (HfBr(OC4Hy)3),
methoxy tribromo hafnium (Hf(OCHj3)Brs3), ethoxy tribromo hafnium (Hf(OCH3;CH,)Br3),
isobutoxy tribromo hafnium (Hf(i-C4Hg)Br3), n-butoxy tribromo hafnium (Hf(OC4Hg)Br3).

As said Group IVB metal compound, preference is given to the Group IVB metal halide,
more preferably TiCly, TiBry, ZrCly, ZrBry, HfCly, and HfBry, and most preferably TiCly and
ZI‘C14.

The Group IVB metal compound could be used with one kind or as a mixture of two
or more kinds.

There is no limitation as to how to conduct said treating step, as long as it is
possible for the porous carrier to be treated with said chemical treating agent, so as to
obtain the modified porous carrier, for example, as follows.

In case a solid chemical treating agent (for example ZrCl4) is used, a solution of
said chemical treating agent is prepared, then the solution of the chemical treating agent
is added (preferably dropwise) to the porous carrier, with a predetermined amount of the
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aromatic hydrocarbon, and the like, preferably pentane, hexane, heptane,
octane, nonane, decane, undecane, dodecane, cyclo hexane, toluene, ethyl
benzene, xylene, chlorinated 20 pentane, chlorinated hexane, chlorinated
heptane, chlorinated octane, chlorinated nonane, chlorinated decane,
chéorinaltectatngeeace, thlorieatdiqdotiecaneathtonimagetoyiclbothexangle TiCl4) is
ehtdrinated tohgpélchioriddtegrefhwatihe ndropeyishlorimaeddtsyivned sanaothg of the
ikemigfdrecpraepash) pentahdonaitandisarlzafdn ety trixanéhaneregfuesisier. The
HFOStSrEFasEBR CRRNAIS ARG ERIEhEY 2}t SHEINE BeAIotdl tRetssiive fpre0-S to 24
wrﬁe%&%fara%éé%éﬁefradeara.w&ﬁmﬁlg AP L ORPAIEGfFEaDLY 2 to 4 hours.
ST &'ﬁ{gd VA s St e LaRthI&0 4 SndrApeedRtiticsy porous

SHESHASH HOg ARy AFOHIYER) at can dissolve said magnesium compound

can nofebl WsechinsaRYi REQGESSIO REQCELI BWhicHs the MonttealRerRaByS to 4

cateigr i dinugivigde 30 dhesrlvant could e usatbwithrens kine/Eramathe washing

poixitirecotilivbeahenareckindsat ktidhier, dheodvia chlimilationeasdd theating agent.

concentratlon of the a55|stant chemlcal treatln agent in the solution, WhICh .

o E A HHED e okt e bt il
£ e‘tﬂ%t ttfof d’él Piﬂlé hc%& rﬁﬁ?ﬁéﬁ‘gﬁ%@ﬁ?l ¢ aSSlStam

em ca agent can e us herei en e us d with one
SSAS ant C?] %% t,O reat he pof‘ous carrier. S men one

%resald tﬁle porous carrler accoralng to this invention could be used
directBuirhiiethgating step; ancnadsap ehellcbhetisedoin dhehreatingeatapeaiief agent
prefecatedas afbigsaithlAdeoddingriadhisyrnveatiam, tbidedduahsaid treatinded, as
Step, oné of theffiwenthéochiesnicdl tisatingdafeert and thednenmetalleoenet of the
ﬁgamépailstmeidg@gﬁem@ﬁeepfdﬂmmawieﬁrﬁﬁ (the term "porous carrier"

herelrf ftgr |§dtalg<en E)rgelsl% aggggs to refer to the orortrjlserc%rcrcle)g S o this
%‘é‘\%n lé‘r?ct QI‘Eam '%é"‘%"’% ﬁ#rc%‘fé %” r e%ﬂﬂé) H % RRMOHS EAGEs use of
A 6'1\@1%3 (ili WERL 9(309059%&&%”' » OB &olvent, or

%@cﬁﬁ%ﬁ Y&E%l%ﬂirg?@fﬁﬂ ?h%ta %%%M@'%ﬁlql}ﬁ%%@%%ﬁﬂfﬁﬁ can not be
ugqtpmegl)s $@s to obtain the modified porous carrier. -13 In the first place,

treatment of said porous carrier with the chemical treating agent is detailedly

discugsedrdintolivibis ImEentidingherenisipventismons Ehdmicamreitingageneh the
HsaltnBosRIECFOAIISHAdhE REBUIS OISISERPIRE S rBeipS VB HteRate the reaction of
g&nﬁwaa A‘geguémqu, IWBhnf@faIPé’é?t‘iﬁo‘tﬂﬁHer 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 treating step. For example, the
reaction temperature could be at 20 to 650 for hexane, and 20 to 105 [ 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 at 5 to 100J below the boiling point of the solvent, 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.

It needs to be pointed out that in the treating step, it is not always necessary to use a
solvent. That is to say, the reaction of the chemical treating agent with the porous carrier
can be carried out in 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 100 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 porous carrier 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 -300J to 126[J, the corresponding reaction time
could be between 2 to 12 hours.
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10

5 exemplified is a Group IVB metal halide, a Group VB metal alkylate, a
Group IVB metal alkoxylate, a Group IVB metal alkyl halide, and a Group 1VB
metal alkoxy halide. As the Group IVB metal halide, the Group VB metal
alkylate, the Group IVB metal alkoxylate, the Group IVB metal alkyl halide
and tieGrabp Btmetaleplkaxyedvalige s@xdepoplifie dasreeconmboted tvaviletrllocene
treaidliowiteslgéhedat dohedita (PO M(OR1)mX" R24 m_" (IV) wherein,
mis0,1,2,3,0r4, nis0,.1, 2 3, or 4, Mis a Group IVB metal, for exam :
it w}-ﬁcgir%%@h%ﬁ?’ﬁa B e e SRR AT AR RN aving the
examp?é : ,Er, and I, R1 and R2 are each independently selected from
the group consisting of a CI-C30 alkyl for example, methyl, ethyl, propyl,
n-butyl, isobutyl and the like, R1 and R2 could be each independently
identical or different. Specifically, safg Group IVB metal halide could use for
example, titanium tetrafluoride /(TigA , titanium tetrachloride (TiC14),
titanium tetrabromide (TiBr4), titanium getraiodide (Til4), zirconium
tetrafluoride (ZrF4), zirconium tetrachforide 4), zirconium tetrabromide
(ZrBr4), zirconium tetraiodide (Zrl4)hafnAim tetrafluoride (HfF4), hafnium
tetrachloride (HfCI4), hafnium tetrabfemjde (HfBr4), hafnium tetraiodide
(Hfl4). said Group IVB metal alkﬂﬁ e coulg use for example, tetramethyl
titanium (Ti(CH3)4), 25 tetraethyl titaniufR (Ti(CH3CH2)4), tetraisobutyl
titanium (Ti(i-C4H9)4), tetra-n-butyl titanium (Ti(C4H9)4), triethylmethyl
titanium (Ti(CH3)(CH3CH2)3), diethyldimethyl titanium
(TI(CH3)2(CH3CH2)?2), trimethylethyl titanjum (Ti(CH3)3(CH3CH?2))

tisol IO ERS tﬁgﬁ%%m o K@Aﬁaﬂgag?%ﬁis}&a&%rﬁ% Ffdifiihe srovp
o O I8 S TS bR i (TicH2)3(-Cabi9),
triisobutylethyl titanium (Ti(CH3CH2)(i-C4H9)3), diisobutyldiethyl 30 titanium
(Ti(CH3CH2)2(i-C4H9)2), triethylisobutyl titanium (Ti(CH3CH2)3(i-C4H9)),
tri-n-butylmethyl titaytum (Ti(CH3)(C4H9)3), di-n-butgdimethyl titanium
(Ti(CH3)2(C4H9)&p4 trimethyl n-butyl titanium (Ti(ié%)S(C4H9)),
tri-n-butylmethyl tiganium (Ti(CH3CH2)(C4H9)3)1 '\ﬁ-butyldiethyl titanium
(Ti(CH3CH2)2(C4H9)2), triethyl n-butyl titanium (Ti(@-IBCHZ)B(C4H9)) and
the like, 35 tetrafethy| zirco#ium (Zr(CH3)4), tetraefhyl zirconium
(Zr(CH3CH2)4)], etrgison{Ry )egirconium (Zr(i-C4H9))hl,__€etr?a~(lR69|éyl zirconium
(Zr(C4H9)4), Riéthylinethyl zirconium R’ \Rz

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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(Zr(CH3)(CH3CH2)3), diethyldimethyl zirconium (Zr(CH3)2(CH3CH2)2),
trimethylethyl zirconium (Zr(CH3)3(CH3CH2)), triisobutylmethyl zirconium
(Zr(CH3)(i-C4H9)3), diisobutyldimethyl zirconium (Zr(CH3)2(i-C4H9)2),
trimethylisobutyl zirconium 40 (Zr(CH3)3(i-C4H9)), triisobutylethyl zirconium
(Zr(CH3CH2)(i-C4H9)3), diisobutyldiethyl zirconiumg
(Zr(CH3CH2)2(i-C4H9)2), triethylisobutyl zirconiumAZr(CH3CH2)3(i-C4H9)),
tri-n-butylmethyl! zirconium (Zr(CH3)(C4H9)3), di-fbutyldimethyl zirconium
-14 (Zr(CH3)2(C4H9)2), trimethyl n-butyl zirconium ‘(%r(CH3)3(C4H9)),
tri-n-butylmethyl zirconiufm (Zr(CH3CH2)(C4R%)3), gi-n-butyldiethyl
zirconium (Zr(CH3CH2)2(C4H9)2), triethyl n-butyl zirconigym
(Zr(CH3CH2)3(C4H9)) 4nd the like, tetramethyl hafkium (HRTSHS)4),
tetraethyl hafnium ng(ChLBCH2)4), tetraisoqytyl 5 H&migm (Hf(i-C4H9)4),
tetra-n-butyl hafnitim (H{C4H9)4), triethylmethy
(Hf(CH3)(CH3CH2)3), diethyldipethyl hafnium (
trimethylethyl hafnium 3
(Hf(CH3)(i-C4H9)3)diisobutyldimethyl hafniugi (Hf(CH3)2(i-C4H9)2),
trimethylisobutyl hafnium (Hf(gH3)3(i-C4H9)), triisobutytethyl hafnium
(Hf(CH3CH2)(i-C4H9)3), diisobutyldiethyl hafnium (Hf(CH3CH2)2(i-C4H9)2),
10 triethylisobutyl hafnium (KH{ICH3CH2)3(i-C4H9)), tri-nAbitylmethyl hafnium
(Hf(CH3)(C4H9)3), di-n-butyldimethyl hafnium (Hf(CH3)2(C4H9)2), trimethyl
n-butyl hafnium (Hf(CH3)3(C4H9)), tri-n-butylmethyl hafgiam
(Hf(CH3CH2)(C4H9)3), di-n-butyldiethyl hafnignd (Hf(CH3CH2)2(C4H9)2),
g-fke. Said Group IVB
metal alkoxylate could use for example, tetramethpxy titariues RE
(TiI(OCH3)4), tetraeth titanium (Ti(OCH3CH2)4 i
(Ti(iFOC4H9)4), tetraln-butoxy titanium (TiEOEZHNY), tridthoxymethoxy
titanium (Ti(OCH3)( ¢H30H2)3), diethoxydimethoxy ti
(Ti(OCH3)2(OCH3CH2¥2), trimethoxyethoxy titanium N
(Ti(OCH3)3(OCH3C N ), triisobutoxymethoxy! titani
(TiI(OCH3)(i-OC4H9)3), diisphytoxydimethoxy titaRjum

(TI(OCH3)2(i-OC4H9)Y), trifhethdkyisobutoxy titanitym 20

(Ti(OCH3CH2)3(i-dC4RY)), tri-n-butoxymethox
(TI(OCH3)(0C489)3), di -butoxydimethoxy &fdnium (Yi(OCH3)2(OC4H9)2),
trimethoxy n-butoxy titanidn (Ti(OCH3)3(OC4H9)), tri-R<Butoxymethoxy
titanium (Ti(OCH3CH2)(OC4Hg)3), 25 di-n-butoxydiethoxy titanium
(Ti(OCH3CH2)2(0OC4H9)2),Ariethoxy n-butoxy titanium A-4
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(TI(OCH3CH2)3(0C4H9)) and the like, tetramethoxy zirconium (Zr(OCH3)4),
tetraethoxy zirconium (Zr(OCH3CH2)4), tetraisobutoxy zirconium
(Zr(i-OC4H9)4), tetra-n-butoxy zirconium (Zr(OC4H9)4), triethoxymethoxy
zirconium (Zr(OCH3)(OCH3CH2)3), diethoxydimethoxy zirconium 30
(Zr(OCH3)2(OCH3CH2)2), trimethoxyethoxy zirconitim
(Zr(OCH3)3(OCH3CH2)), triisobutoxymethoxy zié onium
(Zr(OCH3)(i-OC4H9)3), diisobutoxydimethoxy zir Qnium
(Zr(OCH3)2(i-OC4H9)2), trimethoxyisobutoxy zircorgum
(Zr(OCH3)3(i-C4H9)), tfiisobutoxyethoxy zird&fq(@rvf
(Zr(OCH3CH2)(i-OC4K9)3), diisobutoxydiethOﬁy- 'rconium\
(Zr(OCH3CH2)2(i-0C449)2), triethoxyisobutBxy zi
(Zr(OCH3CH2)3(i-0C4HD9)), 35 tri-n-butOX)ﬂnetho {Zepnium
(Zr(OCH3)(0C4 -6i-n-butoxydimethoxy Zi \
(Zr(OCH3)2(OCAﬂ-1| , trim Xy n-butoxy zirc
tri-n-butoxymethoxy zifconigm (ZHOGH3CH2)(OC2 %;' ),
di-n-butoxydiethoxy-Zirconidgq (Zr(OCH3CHRB2(OC4HQ)2), triethoxy
n-butoxy zirconium (Zr(OCH3@H2)3(QC4H9)) and the Rike, 40 tetramethoxy
hafnium (Hf(OCH3)4), tetraethoxy hafnium (Hf(OCH3CH2)4), tetraisobutoxy
hafnium (Hf(i-OC4H9)4), teBaln-butoxy hafnium (Hf(OG%R19)4),
triethoxymethoxy hafnium (Hf(OCH3)(OCH3CH2)3), diethgxydimethoxy
hafnium (Hf(OCH3)2(OCH3CH2)2), trimethoxyethoxy hgfnium
(Hf(OCH3)3(OCH3CH?2)), triisobutoxymethoxy-hafnium
(Hf(OCH3)(i-OC4H9)3), diisobutoxydimethoxy hafrjzr
(Hf(OCH3)2(i-OC4H9)2])£, trimethoxyisobutoxy haf

H43)3(OC4H9)),

(Hf(OCH3CH2)2(i-OCAH9)2), triethoxyisobutoxy ﬁgfnl m
(Hf(OCH3CH2)3§i:£4HP)), tri-n-butoxymethogyohafniux
(Hf(OCH3)(OC4H9ﬁNdi-n-butoxydimethoxy hafim -15
(Hf(OCH3)2(OC4H9)2, trim?@ggn-butoxyhg lulp (Hf(OGH3)3(0C4H9)),
tri-n-butoxymethoxy hatai (OCH3CH2)(0OC4H3 gi“h-butoxydiethoxy
hafnium (Hf(OCH i

(Hf(OCH3CH2)3(0A4Y d the like. Said Gro} ptal alkyl halide
could use for exampje thyIcIRl%ro titanium ICI(ZH3) R{ iethylchloro
titanium (TiCI(C H2)3)\ triisobutylchloro titanum (T\CI(i-C4H9)3),
tri-n-butylchloro titanium (Ti€1(C4H9)3), dimethyldichlord fitanium
(TiIC12(CHS3)2), diethyldichloro titanium (TiC12(CH3CHZ2)2),
diisobutyldichloro titaniumg(§iC12(i-C4H9)2), tri-n-buygylchloro titanium
(TiICI(C4H9)3), methyltrichloro titanium

In all of the aforementioned structures:

qgisOor1;
disOor 1;

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

N
NR22 pR27
atom, | , -NR®R*, -N(O)R®R?, | , -PR®R%, -P(O)ROR’, a sulfone group, a
sulfoxide group or -Se(O)R*;

B is selected from the group consisting of a nitrogen-containing group, a
phosphor-containing group, or a C;-C3¢ hydrocarbyl;

D is selected from the group consisting of an oxygen atom, a sulfur atom, a selenium
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(Ti(CH3)C13), ethyltrichloro titanium (Ti(CH3CH2)C13), isobutyltrichloro

titanium 10 (Ti(i-C4H9)C13), n-butyltrichloro titanium (Ti(C4H9)C13),
trimethylbromo titanium (TiBr(CH3)3), triethylbromo titanium

(TiBr(CH3CH2)3), triisobutylbromo titanium (TiBr(i-C4H9)3), tri-n-butylbromo
ttamiuna (TiBr(€4H&) Bkirdirpetylfibromaltitearhyh (RB@pIB)2yontaining C;-Cj
diethyldibromo titanium (TiBr2(CH3CH2)2), diisobutyigioromo titanium pger
(DiBr2(rRAHS) 2yutfprebatyitonao sy (BRYEAHI)3); MR REibromo , or
HRAABM(ER(OHSIBIG Vi Filsiome RambreRTiieH3CH2IBIT)Osalmy)

trlbro Olstltzsie 'elé[“d(% !—|9)Br3 n-but sl}ﬁ'bro 0 tlta[}lum (Télggilﬁlf%)Br?’)ou an
@fﬁys Qﬁﬁ%mﬂm Yeare e TEh X@E g%g&%ﬂ{%tammg eroup or 4

LMEQH{Q\IZ”’GO@U% esent a coordination
ot utylchloro Z|rcon|um (ZrCI(C4H9)3), dimethyldichloro zirconium

(ZrC12(CH3)2) diethyldichloro zirconium (ZrC12(CH3CH2)2), 20
diisodutytdiethstedzifcomiutie(ZQIR (icOmHOYD), o- r&bmwng%r@m%mmrﬁroup an
XN HICAMI) BN SnBipiyrit HIBHE ZHeWAI DS (GPIB bynigtRytafipiBie group or a
pite BW?ZP%@HW?‘)&WW%%NM@:CH@S #eoRigATTZRRIe Dy dination
AL "‘Yhtyltrichloro zirconium (Zr(C4H9)C13), trimethylbromo zirconium

(ZrBr@ﬁ%@aa@&efmdp{mﬂsmmdg@%%@%H;&%%g@%mm& Ci-Cs
gygmm(mﬂlr%}a)ﬁ}lgﬂanggyltmlbromo zirconium (ZrBr(C4H9)3), 25
dimethyldibromo zirconium (ZrBr2(CH3)2), diethyldibromo zirconium

(ZrBrX(CHICH2)29, GRsbbingrmeterndyzircdeitas (Zemr2thegamp) consisting of a

ﬂitww;ﬂw&ﬂbnﬁr@éwam (B @%@@?lnhﬂétWPﬂPorén‘iBl?Wcﬁ?ﬂEﬂng [
2] %%%5&18;5 B 7 oA SR PAP BB Bk &

gﬁ E(r% Rndbut p@broﬁﬁ) zircSmdm (2F &34?1@)8?%{)0) wherein

methy ehoro ha?nlurrPf F@(&%?)r n%rlofhy &Moro hafnium

(HfCIGCIfk?;Qédé’a&)a 30drisehutyichipip hadpiem (HFCI(i-C4H9)3),

tri-n-butylchloro hafnium (HfCI(C4H9)3), dimethyldichloro hafnium

(HfIC2(Cpi@)2)tdicthydichlorodhafaiumnief©ig (CH3CH2)2),

duso tyld DI%@ guu §01 ixC4H9)2), tri-n-bu Ichloro haf rou
ﬁnylf]ﬁ 'fﬂ;ﬁ zb‘ﬁl ?’éféy ]@ a su %@jﬁ ’

oI5 But trléﬁlo ]ﬁ)c Cao

re er g ar for example, -CH,Cl

Qn u—t lﬁme é t'l_)@ﬁa \%H@S MI, Lﬁ% WY be 1dentlcal to

@tﬁr&gﬂy&%@m%% A, £tU (HlpCHig) é)a J{SORULYIPHORO 4 R?, R?

Wﬁ“ﬁm RAfER( ﬁ?ﬂlﬂﬁ)iﬁg U W'ﬁ%”& aﬁme B #HHRIR). 2 bond or a ring
q;gaeﬁlgyldlbromo hafnium’ (HfBr2(CH3)2) dlethyldlbromo hafnium
(HfBrZ(SCHBCHZ)Z) diisobutyldibromo hafnium (HfBr2(i-C4H9)2),

trl -n- Hﬁtyftﬁ%?ﬁ%ﬁﬂwm B (AHY) O neritid flecHAfhinthe nitrogen atom,

E?r 816w ﬁmﬁwlh&fﬁml fEHs Hi’)@f?fa@dﬂy&i)l ?ﬁmgﬁmamﬁemmg

a su}?‘f]dr %ntammg group ?,for exam P[I%?%ﬁ%%é’flﬁﬁ?ﬁg(a se(%f‘%z co almn(;;r g;l;)g)R(fgr

example, -SeR*, -T-SeR*, Se(O)R39, or -T- Se(O)R39) a nitrogen-containing group (for
example, —NR23R24, —T—NR23R24), a phosphor-containing group (for example, -PR**R*,
-T-PR*R*, -T-P(O)R*’R’"), with 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 or the phosphor-containing
group, N, O, S, P and Se in the group R> each represent a coordination atom, and is able
to coordinate with the Group IVB transition metal atom.

In the context of this invention,

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

AN
NR?22
the nitrogen-containing group is selected from the group consisting of |, -NR¥R*,
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Said Group IVB metal alkoxy halide could use for example, trimethoxychloro
titanium (TiCI(OCH3)3), triethoxychloro titanium (TiCI(OCH3CH2)3),
triisobutoxychloro titanium (TiCl(i-OC4H9)3), tri-n-butoxychloro titanium
(TiICI(OC4H9)3), dimethoxydichloro titanium (TiC12(OCH3)2),
eleRoXRATohOFOIRETRIM (TIC12(OCH3CH?2)2), diisobutoxydichloro titanium
45 (TiC12(i-OC4H9)2), tri-n- butoxychloro titanium (TiCI(OC4H9)3), N
meth trichloro titanium (TI(OCGH ethaxytrichlora titanium,. 7 52802
P “aml LR A
utoxytrlchloro |tan|um T|(0C4H9)C13) trimethoxybromo tltanlum
(TIBr(KDECtbikS}’,'B)l, trethodgbgomp iitaelaemnd( Tidn OC IdHR)Bisting of hydroxy and the
Hl'q'(%gzplg;@wt;rgm@xgmggn@ﬁ'ﬁﬁ;@-@@ﬁ@ﬁ), tri-n-butoxybromo titanium
(TiBr(OC4H9)3), dimethoxydibromo titanium (TiBr2(OCHS3)2),
diethohydidfornortitaniiume(TiBra(QBHBCHR)2)HE diiegbutoxisdigram eSRENIIBR ™,
(FIOIR(l @CﬂrlSQ)Bf tri-n-butoxybromo titanium (TiBr(OC4H9)3), methoxy

trlbro |anJu Ti OCH3 Br3) bro o titanium . . 3
( % 5351} S e ST T S
tI’IB tlfanlu OC4H9)Br3) trlmethoxychloro zirconium

(ZrClQCEI3)3) Ttriethesyelal aronzirteniusnp (£oadihsH3CHR2)8)-C3) hydrocarbyl, the
Bﬂlmﬁbu&d@pm@ﬂwdrrliga]mr(%e@hérﬁﬁiﬁt-ﬂ&)eﬁ)grtashm-butoxychIoro 10

zirconiym (ZrCI(OC4H9) dimethoxydichloro 2|rcon|u C12 OCH3)2)
g th(B( dl%ﬁ ’.é g{@gﬁ ’1%}_%% % %@ (Po]f)égdrocarbyl the
R e S SR O CaHe)3),

meth@g&mh{gr@ gifggnm@r(OCHB)Cl?,) ethoxytrichloro zirconium
(Zr(OCH3CH2)C13), |sobutoxytr|chloro zirconium (Zr(i-C4H9)C13),

n- but&)@ﬁ?mﬁmﬂ@@w@éﬁ Feoeuimychaprawepnaftiegytramo ZivcoRiligioup.
anrﬁ g By lterou %%?e&ﬂmﬁpa@rmﬂfz@mgﬁw a Ce-Cyo aryl group,
(grﬂ‘ﬂeélﬁlﬁﬁf (ERICEYA1S9Y S Prri-n-butoxybromo zirconium

(ZFBFQE%%BLQD[%&@E@QOH&’M&%?@ ?éf&@%@é%@@(%%)%) rhaving one or more
diethquneiReamy. BycaHM EEBIZ(RCHSGididle HiSABWRNYHIBERMAI interference
KITCOMHY T &R InQIE A Vedkral rirRtAILAADT0RG ZdBONURN (BB (RIG4RE 3k, the
snethaxydtiihrom o zircariymeeAL@IGH3B3), 20athexycdirompehziteanitm group, a
(EI@EHITE)Bra) ] isciptoxyatoignoned Circhniused L ko) Brahalvdeutood/Cs-Cso
tribromelzigeomium (Zr(OC4H9)Br3), trimethoxychloro hafnium

(HfCI OC%II]-LC;» (t:ﬁeth X chlor hafnlumg-f!fg% Oc%rH?é H2 3) et tha an?ydrocarbyl
m obu Aty eP @8 hilf
1’111'

%E) Ea h)’/g?% tlona group could be,
X

S
d
Ium é‘ el
hafnlum HfCl 4H9)2), trl -n-butoxy chlor? hafnlum HfCI(pC4 9

roup or a
tin- contarmng group or example an ether group (for example, TO 3‘%’, a Ci-Cy
ester group, a C;-C;¢ amine group, a C;-C; alkoxy group and a nitro group, and the like.

ydr car c or n
|um
1 tarmng group, a

Iﬁ

According to this invention, the inert functional group:
(1) does not interfere with the coordination of 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®,
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methoxytrichloro hafnium (Hf(OCH3)C13), ethoxytrichloro hafnium
(Hf(OCH3CH2)C13), isobutoxytrichloro hafnium (Hf(i-C4H9)C13),
n-butoxytrichloro hafnium (Hf(OC4H9)C13), trimethoxybromo hafnium
(HfBr(OCH3)3), triethoxybromo hafnium (HfBr(OCH3CH2)3),
triisobtrtczeytworivoafmiim¢HBu(-© @A) Blctni- -t ptoxy brosroiaffit@eR R 'R™,
adBTOSUH9)3), 30 dimethoxydibromo hafnium (HfBr2(OCH3)2),

dieth |bro a hafnium (HfB @] diisohutoxy: n 53
e B oIS e BN B G)3) rtoy TS7
trlbromo afnium (Hf(OCH3)Br3), ethoxy tribromo hafnium

(Hf(ORHBCRI2 )¢ Rpclismldeionye tilyrectio tha findumm{t oG )Bei3) g rodobyarpen, the
ibfasm byldadadml (HO &A649)B pB) mA gteaishiBrouped VB 1Gigtalycloonpbdyhdyr  the inert
prefaeancgdsmiven to the Group IVB metal halide, 35 more preferably TiC14,
TiBr4, Zr 14 ZrBr fC14 and HfBr4, most ferably TiC14 and

ZrC14A e lE?rou ene compxoelrjnrpdlcoullcf l%e us ith SnePkint (?or as a
mixture of two or more There iS no Ilmltatlon as to how to conduct said

treating step, as long as 10 possible for the porous carrier to be ¥eated

with said chemical tyeating agent, so as to obtain the modifreeNporgus carrier,
gatg 4gent (forlexample

yapt'is ﬁfepare?j?hthen

necessary) f
6 hours, most p
and dried, so ag't
invention. The fiItration washing’(1 to 8 times, preferably 2 to 6 times, most

preferably 2 to 4 and drying can be conducted in a conventional

manner, wherein t sh;ng 10 solvent could be the same as that used for

dissolving the solid ¢ @
j S Z (e

Ph,P
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chemical treating agent can be used herein. Further, the solvent could be
used with one kind or as a mixture of two or more kinds. 15 Further, 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 sufficiestfor the solution to deliver the predetermined amount
of the chemical treatent to treat the porous carrier. It shoylehe noted
that since the Mg-treaged porous carrier according to this 20 in @0
contains the magn on Ecessitates use

esilim cOfhpound, when the tre
of the Mg-treated porous an etker type
solvent, or speci %@ said mium
compound cangiotge ~y&ed in this step. According to thisdnventiontHere is

carrier, any solvent (fo
no limitation as to the temperature at which the 25 treating step is ,
conducted. A high reaction temperature helps to promatg the reggtion of the
chemical treating agent with the porous carrier, and t [ e could

be decreased according@ight of the fact that diffe have

different boiling pointg, it Il known for a person ski e art that the
reaction temperatu e maist bPPhbeIow the boiling point of the solvent used in
the treating stes, Foxgxample, the 30 reaction temperaturecetifd be at 20 to
6511 for_hex and 20 to 105 ~ for toluene, and so o erefore, since the
reaction téw 3 q
specify same in this regard. However, generally speaking, the reaction
temperature could be at5 to 1011 below the boiling poist of the salvent,
e lower limit of the reactio p There is

Xthe reaction time, generally itfCould bedd.5 to 24
hours. In case of ap-&levafgd reaction temperature, theﬂ{e;action time could
be shortened accofdingly.dt needs to be pointed out that | th% Htreating step,
it is not always ngcegsSary to use a solvent. That is to say, ¥he reaction of the
chemical treating~agent with the porous carrier canbe @:o out in absence
in a liquid
state. In this case, the reaction temperature and the reaction time could be
predetermined as negded, Generally speaking, the reactioptemperature
could be at least 5 to\10#1 below the boiling point of the d icdl treating
agent, and the reactigh tilge could be 2 to 24 hours. As a rule, tHg more
drastic the reactiondbetwéen the chemical treating agent anththe |8orous
carrier is, the lowerlthe rgaction temperature should be sef, resgulting
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45 in a prolonged reaction time. For example, when the chemical treating
agent is TiC14, the reaction temperature could range from -3011 to 12611,
the corresponding reaction time could be between 2 to 12 hours. -18 Next,
the treating step of reacting said porous carrier with the nonmetallocene
ligand is detailedly described as follows. According to this invention, the

nonmetallocene ligand is a compound having the followyj ruc 5/Gd
E A,,(R3)a B R1 RZ In a further embodiment, the nonmetgdtogen dis
j ing of the following structures fA) nd B). 10

R3)Q RI' A(R3)Q R2 (A) and (B). In a stil
bed’from the group
B-4.-19E GdE 4

NH S
OH OMe
> >
NH PPhy NH PPh,
/ J / J
H,C @) H,C ]

g
B \KCEO;
MeN E E ; PM
NN PPh, 2

/
/ N
H,C

OH OH
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N6 RC/,RA~~(R)gR RL2RR$ A-1A-2 R20 R19 R21 ER18 GdN Z
NR17 NAR3)ay R6 R16 ROR13RR15 R$ R14 A-3A-4 -20E /GdE
R1I0 F GdRIL,CA 3 (R)q RIOFR6R11" (R)R9 q

R N PMe,
PBn,
OH OH

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

j ; —N
==y
PPhy _Ph
NG
OH OH Ph
b
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RIR7 R2R$ B-1B-2 R20 R19Rz' ERIs Gds R12 E R10R-N A R)q RIl
Y R6 R16 R9 R13 RO RIs R8 R14 B-3 B-4 5 In all of the aforementioned
structures: gisOorl; disOorl; A is selected from the group consisting of an
oxygen atom, a sulfur atom, a selenium \NR22 \PR27 atom, |, -NR 23R2,

-N(O)R25R26, I, PR2-P(O)R300R31 a sulfone group,

squOX|de group or Se( 9; B is selected from the group co

3N oxyge ato

Rg CIFC30 h arbyl
\NR22 \PRz7 hydrocar a sulfo oup a
sulfoxide group, - (O)R25R26, , or -P(O)R32(OR33
and P each represent a coordination atom;

OH PhyP

= e
| %

Q

X
N
| PPh;
OH
OH
9

In a further preferred embodiment, the nonmetallocene ligand is selected from the group
consisting of the following compounds.
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E is selected from the group consisting of a nitrogen-containing group, an 5
oxygen-containing group, a sulfur-containing group, a selenium-containing
group or a phosphor-containing group, wherein N, 0, S, Se and P each
represent a coordination atom; F is selected from the group consisting of a
nitrogen-containing gfoup, an oxygen-containing group, a sulfur-conaiy
group, a selenium-ing group or a 10 S} hor-containinigr
whereij N, 0. SrSe¢’and P each represe 'a coe i ]

consisting’of aA

hydrocarbytq
selected fro
oxygen-contaihing group, a sulfur-containing group, a seleniu

group or a phosphor-containing group, for example, Z@M’
3

group, a
-containing

-N(O)R25R26, -PR28R29, -P(O)R30R31 -OR34, -SR O)R33, -SeR38

and -Se(O)R39, wherein Se and P each représent a caordination
atom; -* represents a siglebond or a doubl 0 -réprésents a
covalent bon nic bond; R1to R4, R ’ ‘

each independe ed fromthe group 'co of hydrogen, a
C1-C30 hydrocarbyl\ a haloge, a substituted\C1-C30 hydrocarbyl
(preferably the corrégponding ha gen?}l%d hydrocéanbyl, for example, -CH2C1
and -CH2CH2C1) or an inert functional group, wherein these groups could be
identical to 25 or different with each other, and any adjacent groups, for
example, R1 with R2 and R3, R3 with R4, R6, R7, R8 and R9, R23 with R24,
or R2 \ﬁifgﬁéﬁée@&% ?B]Hﬂdaﬂ?&hc}h&r‘}?‘?m&‘apé’ﬁ%‘%ﬁéﬁﬁﬂ% s Shieietblrapahe group
ﬁ%sb%%o 8 es'%Hﬂ‘é”% 18 fshe %%ﬂf’lselectron on the nitrogen atom,

hydrogen, a CI-C3o hydrocarbyl, a substituted CI-C30 hydrocarbyl, an
oxygen-containing 30 group (including a hydroxyl group and an alkoxy

group, for example, -OR3T-OR 34), a sulfur-containing greyp (for
elenium-containing group gmple,

example, -SR35, -T-SR 35k.a
E(O)R3Y, or -T-Se(O)R39), grrifogen-cgntaining group
24, -T-NR23R24), a pHosphor-8antaining group (for
example, -PR28R2 T-PR28R29, -T-P(O)R30OR3X) with proviso that when
ygen-contaniag group,

the sulfur-containing'group, the and

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

In case the nonmetallocene ligand is used to treat said porous carrier, there is no
limitation as to how to conduct said treating step, as long as it is possible for the porous
carrier to be treated with said nonmetallocene ligand so as to obtain the modified porous
carrier, 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 nonmetallocene ligand in the final supported
nonmetallocene catalyst, taking into consideration of the dissolving ability of the solvent
to the nonmetallocene ligand in this stage, the concentration by mass of the
nonmetallocene ligand in the solution is generally 0.02 to 0.30 g/ml, preferably 0.05 to
0.15 g/ml.

To prepare said solution, there is no limitation as to the solvent to be used, as long
as the solvent can dissolve the nonmetallocene ligand. For example, exemplified is an
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nitrogen-containing group, the selenium-containing group or the
phosphor-containing group, N, 0, S, P and Se in the group R5 each

represent a coordination atom, and is able to coordinate with the Group IVB
transition metal atom. In the context of this invention, 40 the halogen atom is
sente tbfrerartipdeg mpumoonsisting bEpia@, Briard hodNR20r teeane, and the like, a
pittbgekeontéinisg papcische eated droe hagrangp cohsiktipignsf cyNIR nonane, or
ogrp decape. T he' R HhalpEIRZRIRINREI7eHEplfositibriconeiiitg dichloro
a%ﬂ%ﬁs‘%@}&&éé@ﬂ?&ﬂ%h@ ghisup E@ﬁ%‘iﬁ‘ﬁn ishlpr£¢hess. F(@R@Dﬁé&%r dibromo

eﬂli’é‘l?x ‘éfﬁleam%ﬁmﬂ (RIS Sdens FbAY THe Gpatp tribromo
alr?éfm%te% &Yﬁ f%?@{gm hl@ﬁ £y§lo hexane,
a@ thcg S“'f P Cﬁiéé i éiec‘é?‘fa"n{ﬁa 'r fi corsisthg 6F L

1% ooy (@

ane romiim C clo 1n e 1ng{éc\ cyclo
Ts&ategOﬂ tfl@dgz;%i% t'qsfao il ﬁl%gm é%i@ 30 B example.
tlréﬂ O)c'??e 4. the-grau. zélée fig I%h %Qz&ﬂypwﬁ%@'%@ ﬂ@qlke and a
Qaho%é&@ﬁdﬁ%ﬁﬁwl HY &Hﬁﬁmuﬁ%ﬁj Gdafpil, hydsecatby |t@[umf‘e”@ftormated ethyl
fenctionaloruRidd 3thia selpetRd from the greuR coRsIStiRgiRE hydrogen, the
C1-C30 hydrocarbyl, the halogen atom, the substituted C1-C30 hydrocarbyl
or thePiisértesfctional §ioup. Aecard totRihoaitsed 18tprecandghe aromatic
Ryerescashop @%@@&%&P&Hﬂ%ﬂ@rdﬁﬂgwﬁgﬁmwf apg ol alkyl group, a

C2-C3Q Lyalie Ay BuResBdSAttr SRAKRNYE JEQUR: & r s RRANRN OERHR,
a C6-C30 aryl group, a C8-C30 fused-ring group or a C4-C30 heterocycle

grouplt thieosudb shitutedeC 14@B G inyel rdvarvhd-refars! tpa @i -C80idrydrocating to this
Havginigoo reo i o the imagnssiysatcemueynByvihent tentieansaiséantmecessitates use of
SifodViEiatsesh ORr s stissteintRiNinteHERnter 20xithleherBobitfindtipn optrrat, or
SRFfitas tHetdeHaIotEss dhrbriselispRlvificany MarslmfeBapLntuteg not be
eseddsdyaiiearbyl generally refers to a halogenated C1-C30hydrocarbyl

groupri1alRopaAled GRESR A RN RBIRAaRAREC8ikRd WieddinGnder a
%{B&%f‘e }}Qﬁ%g@ﬂr@rq hdG3R @%@&QMQQ(Q{QH% C below the boiling point of the

solvent for dissolving said nonmetallocene ligand, under sufficient stirring, and the
treating 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 anchor stirrer, the speed could be 5 to 200 r/min.

In case the porous carrier to be treated in said treating step does not represent the
Mg-treated porous carrier, but represents only the porous carrier as such, the
thermally-activated porous carrier, or any pre-treated version thereof (i.e., pre-treated by
the assistant chemical treating agent), the ratio of the chemical treating agent (based on
the Group IVB metal) to the porous carrier could be 1-100 mmol to 1g, preferably 5-40
mmol to 1g. Further, the ratio of the nonmetallocene ligand to the porous carrier could be
0.02-1.00 mmol to 1g, preferably 0.08-0.53 mmol to 1g.

In case the Mg-treated porous carrier is obtained by drying the slurry (i.e., in case
said porous carrier is previously treated by the slurry-drying process), by mass, the ratio
of the nonmetallocene ligand to the Mg-treated porous carrier could be 0.05-0.50 to 1,
preferably 0.10-0.30 to 1. Further, the ratio by molar of the chemical treating agent
(based on the Group IVB metal) to the nonmetallocene ligand could be 1 to 0.1-1,
preferably 1 to 0.3-0.9.

In case the Mg-treated porous carrier is obtained by introducing the precipitating
agent into the slurry (i.e., in case said porous carrier is previously treated by the
slurry-precipitating process), the ratio by molar of the nonmetallocene ligand to the
magnesium compound (based on Mg) could be 1 to 1-10, preferably 1 to 1.5-4. Further,
the ratio by molar of the chemical treating agent (based on the Group IVB metal) to the
magnesium compound (based on Mg) could be 0.05 to 0.50, preferably 0.10 to 0.30.
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the inert functional group refers to any inert functional group other than a
hydrocarbyl 25 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
groupllzegenn drdrndcohtdining groupshtheesulfantcontaimeng grdypcamdato filtration,
tirdongainihgryrogipor fdrestadnypleg antkeolefidrotipnfordexanhplg, SORs3% ebtain the
Irr@lﬁl% ogagy @ieesiengidpsReakIngG 1o eapiribegiouhaat QuxeTe kakaxipw solid
?Btﬁﬁlta afq*im%f an BisdethedlirdisotcrssHingy BitH e ibightpelihepntent,

ﬁdﬁB?faW o ma& slﬁé‘Fﬁﬁ"edrféP@ \Xfﬁﬁhfﬁé EB%F?Faﬁ%dBF%fGTr&u &/Emes
m&%ﬂ 1 Lgf frefinit f BiiT886h o %helq?SﬁP A JIRE poWdheqconugigd in a
gg@uﬁfrﬁ#&“%n ’éasnf%ﬁi%%l O\ %fa%& iig r%f‘esg‘#% gﬁﬁ\?ﬁ ﬁ%ﬁ&?%@ﬁl{mg’ or

acu r ry1ng
rgtl cou d%ﬂ)i touﬂ? ours,’ ;%a’we’ver in Kd]ﬁ‘]%re%lgfg Héﬁllﬁﬁg?n%(é@elﬁ of the
i, stalaomanpiae el %%ﬂagsz? QTGHPS T loss of the sample
§ Cé’%%%‘éﬁ"%ﬂgﬂ{ 4R 15138166 gL IQRL G, IrOUR CORSIStngRfature at which the
RARR §l%ﬂ§c§1[}fér ik éi%g 5% i@%gﬁémﬂm&%g%'ﬁg & a}épsb?vent used in
grlected Jrom SRearquR Qﬁrlék%t'ﬂﬂgnoﬁ#@3&5&%&%@’&%&@%&4& tHE drying.
iR &ﬁ@tale&ﬂpgf%@ selestadfropaithegrrup £ongigling ShpatiRPOR3LROdrying
dLSR53s QireeSR(OR5H, & R4 farR5d Brereachindependentlyselactedused, a
frevor thes gy aiopn pensistgl oh H yayoge au theoCk-@ehyvdroThe iy ihe doalpgature is
atastathesubstitiatesk Gi-@R0dndnecas of the Baevenfunelin Rl 0ERLIAPAS in case

b apnmeilogens gy exf @f@t&n&@é‘&'ﬁ@‘@&ﬂ&%@%ﬂ%?'@h «&hos°C,

Omleoln I(\:l;;se tghNhloro me%an?: Ts]sed tge drymg temperature could range from 0°C to
37°C.

Further, in an embodiment according to this invention, the mixture mass (without
separation of the pre-treated porous carrier therefrom) obtained in the aforesaid
pre-treating step could be used, instead of the porous carrier, in the treating step, to react
with the nonmetallocene ligand or the chemical treating agent. In this case, since the
mixture mass contains an amount of solvent, it is possible to reduce or eliminate use of
solvent in the treating step.

Then, according to this invention, the contacting step is conducted by contacting
the thus produced modified porous carrier with the other of the two: the nonmetallocene
ligand and the chemical treating agent, so as to obtain the supported nonmetallocene
catalyst according to this invention.

In other words, in case the chemical treating agent is used in the treating step, only
the nonmetallocene ligand is used in this subsequent contacting step; in case the
nonmetallocene ligand is used in the treating step, only the chemical treating agent is
used in this subsequent contacting step.

According to this invention, by contacting said nonmetallocene ligand (or said
chemical treating agent) with said modified porous carrier, reaction occurs between said
nonmetallocene ligand (or said chemical treating agent) with the chemical treating agent
(or the nonmetallocene ligand) supported on said modified porous carrier, so as to in-situ
form a nonmetallocene complex (hereinafter referred as the in-situ supporting reaction),
whereby obtaining the supported nonmetallocene catalyst according to this invention.

There is no limitation as to how to conduct the contacting step, as long as the
in-situ supporting reaction could occur.

Specifically, in case the nonmetallocene ligand is used to conduct said contacting
step, as the process for conducting said contacting step, exemplified is the same process
(for example, the same reaction conditions and the same amount of the agent to be used)
as aforesaid for conducting the treating step by using a nonmetallocene ligand, except
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02N OH/\N iOll Ph2p -24hz/91 ((DHI~~IN~O) IV P1h2 OH OH

~N Ih2 N,, 11 OH Oll\/\Ph N111'1'1], V\~l H2C~ O~ ~Me \ Oll\ OMe

Ph ,Ph vWSe ~ OMe d~IN-25(\ C\INN\/P OHPLoP CIH CC/S\/NH
S\/

that the porous carrier (referring to the porous carrier as such, the thermally-activated
porous carrier, the Mg-treated porous carrier, the thermally-activated and then Mg-treated
porous carrier, or further, the pre-treated version thereof) is necessarily replaced by the
modified porous carrier.

For the same reason, in case the chemical treating agent is used to conduct said
contacting step, as the process for conducting said contacting step, exemplified is the
same process (for example, the same reaction conditions and the same amount of the
agent to be used) as aforesaid for conducting the treating step by using a chemical
treating agent, except that the porous carrier (referring to the porous carrier as such, the
thermally-activated porous carrier, the Mg-treated porous carrier, the thermally-activated
and then Mg-treated porous carrier, or further, the pre-treated version thereof) is
necessarily replaced by the modified porous carrier.

Further, in favor of the interaction between the modified porous carrier with the
chemical treating agent or the nonmetallocene ligand used in the contacting step, the
mixture mass obtained with the contacting step is usually aged for 0.5 to 24 hours under a
sealed condition and at the room temperature, so as to enhance the bonding strength
therebetween.

It is well known that the aforementioned processes and steps are all required to be
carried out under a substantial anhydrous condition in absence of oxygen. By substantial
anhydrous condition in absence of oxygen, it means that water and oxygen in the system
concerned is continuously controlled to be less than 10 ppm. Further, the support
nonmetallocene catalyst according to this invention, after prepared, is usually stored in a
sealed container with a nitrogen seal under a slightly positive pressure before use.

In one embodiment, this invention relates to a supported nonmetallocene catalyst
produced as aforesaid.

In a further embodiment according to this invention, the supported nonmetallocene
catalyst according to this invention, in combination with a co-catalyst, constitutes a
catalyst system for olefin homopolymerization/copolymerization.

In this connection, the 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 Cjg
mono-olefin, a diolefin, a cyclic olefin or other ethylenic unsaturated compounds. For
example, as said C, to C;o mono-olefin, exemplified is ethylene, propene, 1-butene,
1-hexene, 1-heptene, 4-methyl-1-pentene, 1-octene, 1-decene, 1-undecene, 1-dodecene,
1-cyclopentene, norbornene, norbornadiene, and styrene, as said diolefin, exemplified is
1,4-butadiene, 2,5-pentadiene, 1,6-hexadiene, and 1,7-octadiene, as said other ethylenic
unsaturated compounds, exemplified is vinyl acetate, and (meth)acrylates. In this
specification, it is required to point out that, by homopolymerization, it refers to the
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\ Oll \ OM, /NIl PPh, NH //PPh, IbC O HIC O OIl OSill., M N MezN /N

PPhz ~~~N Ph, 11,0 O IbC O \ OCPblg\OH M"N"V PMe "N PPGZ N

H,C 011 -26 NO2 CI/-\-N PMei ~PRne OR OH V ou Ph,P S,-Ph OR OH

CN Ph Ou Ph OH P~ Ph In a preferred embodiment, the nonmetallocene
bghnueiszselecigcifromalthel gioupy copsistingisitine, followngcompalydsrization of
PRher /e Rle@is.1'h

As aforesaid, the co-catalyst is selected from the group consisting of an
aluminoxane, an alkylaluminum, a halogenated alkyl aluminum, a fluoroborane, an
alkylboron and an alkylboron ammonium salt, preferably the aluminoxane and the
alkylaluminum.

As the aluminoxane and the alkylaluminum, exemplified is that as aforesaid as the
assistant chemical treating agent, preferably methyl aluminoxane (MAO) and triethyl
aluminum.

The process for producing the 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 porous carrier, and therefore it is possible to significantly increase the load.

Further, by using different amounts of the chemical treating agent, 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.

According to the process of this invention, the nonmetallocene ligand and the
porous carrier bond firmly, so as to significantly decrease the influence of any un-bonded
ligand on the polymerization performance of the supported nonmetallocene catalyst,
whereby rendering the performance of said catalyst more stable and reliable.

When a catalyst system is constituted by using the 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 polymer product (for example,
polyethylene) obtained therewith boasts desirable polymer morphology and a high bulk
density.

Example

The present invention is further illustrated by using the following examples, but the
present invention is not confined to same.

The bulk density of the polymer is measured according to the Chinese Standard GB
1636-79 (unit: g/cm3).

The content of the Group IVB metal in the supported nonmetallocene catalyst is
determined by the ICP-AES method, while the content of the nonmetallocene ligand in
the supported nonmetallocene catalyst is determined by the element analysis method.

The polymerization activity of the catalyst is calculated as follows.

At the end of the polymerization, the polymer product in the reactor is filtered,
dried and weighed for its weight (by mass). Then, the polymerization activity of the
catalyst is expressed by a value obtained by dividing the weight of the polymer product
by the amount (by mass) of the catalyst used in the polymerization (unit: kg polymer per
1g Cat).
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-27~10~150Il/\"OH No OHF)H NOHOIl Ph,P HPPM1_1/9 OR/
01,1~ ~I\N "/ N\ O H PPh,\ OIC In a further preferred embodiment, the
nonmetallocene ligand is selected from the group consisting of the following
compounds. -28 PPh, OILOHPhVOIIF N1F /\O 'F ai\0OIOHF and
In a most preferred embodiment, the nonmetallocene ligand is selected from
the gﬁg}yfmglé:?_qsisting of the following two compounds. 1-9 PP,,, 1}

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which
had been thermally activated at 600[] under a N, atmosphere for 4 hours before use.

5 5 g of the thermally activated silica gel was weighted, and 50ml of hexane as the
solvent in this step was added thereto. 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 601 under stirring. The resultant was then filtered, washed by hexane for 3 times

(25 ml per time), and dried at 60°C for 2 hours, so as to obtain a modified porous carrier.

10 In this step, the ratio of TiCl4 to the porous carrier was 9.4 mmol to 1 g.

SN
PPh,

OH

A nonmetallocene ligand of the structure was dissolved in
hexane (as the solvent for dissolving the nonmetallocene ligand), then the modified
porous carrier was added thereto, and the reaction continued under stirring for 4 hours.
After filtrated, washed by hexane for 2 times (25 ml per time), and dried at 25°C for 6

15 hours, a supported nonmetallocene catalyst was obtained.

In this step, the concentration by mass of the nonmetallocene ligand was 0.045g/ml,
and the ratio of the nonmetallocene ligand to the porous carrier was 0.193 mmol to 1 g.

The catalyst obtained was named as CAT-I-1.

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

Al,O3 was used as the porous carrier, and the thermal activation was conducted at
800 Tunder a N, gas atmosphere for 12 hours.

The ratio of titanium tetrachloride to the porous carrier was 14 mmol to 1 g, and the

25 solvent in this step was changed to decane.
.
/Ph

N
OH ~ Ph

The nonmetallocene ligand was changed to

the concentration by mass of the nonmetallocene ligand was 0.12g/ml;

the ratio of the nonmetallocene ligand to the porous carrier was 0.386 mmol to 1 g;
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ry Ol O N and The nonmetallocene ligand could be used with one kind or

as a mixture of two or more kinds. 10 In case the nonmetallocene ligand is

used to treat said porous carrier, there is no limitation as to how to conduct

said treating step, as long as it is possible for the porous carrier to be treated
with said nonmetallocene ligand so as to obtain the modified porous carrier,

fore ﬁm as goll qus. FJrstI a solution of said nonmetallo cen I|g ndin a
solve sg?ﬁ/ SPLI&LCTE I@?aé?t‘é‘%&fﬂ?é% R8RS Ao o8e &4igand

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¥etiedal-gpeed could be 10 to 500 r/min. To achieve the

prededgimingd AMAuoLat t!?i QOEQMBFOP‘?”&'&%ﬁﬂ%ﬁlﬁ@%ﬁ%@hﬁgI%IBQ
nonmetallocene catalyst, taking into considératio the dissolving ability of

the sdlubityzonko ihei npamatatocenauigandsdrsiniscstage, kel conbentoationcarrier,
blydrtimﬂlaﬁmhbaﬂmmuaﬂweomiﬁgmdchirim@ suldtionNs |wmﬂyp©@2 fior 2 hours.

0.30 f b O 05to 0.15g/ml. T lut
et %Hﬁfﬁ gcat" el R SR T tvene
enee(g% or e>?ampfe exempﬁle |s an 2t§ alﬁan fgF sotven

1n%hr1I e wasc an 111
exampe pentane exane, eptane octane, nonane, or decane and the

like, a cyclic alkane, for example, cyclo pentane, cyclo hexa dyclo
heptane, cyclo nonane, or cyclo decane and the I|ke ah\a}lI gted alkane,

butane and the like, a halogenated cycllc alkane for pIe chigrinated

cyclo HisanemepiosatdteRyt s e ddAlorinated cyclo heptane, *
Chlor'ﬁ@@@n@éﬁl‘f’aﬁ@ﬁ%’}%aﬁ@lS’ir ARG GYSR1BONRNE, LHHQrRF8d H¥plo

octane, brominated cyclo hexane, brominated cyclo pentane, brominated
cyclo the ptaroey oteminatedhtypckn d dgane thtbmpoated cycler ManOrfdi¥emmol to 1 g;
brdminated cyclo octane, and the like, an aromatic hydrocarbon, for example,

fi’genﬁg 808 AR BeNAe NS ReNZeng, ISy henzens anddne
Example I-1-3
Substantially the same as the Example I-1, except for the following changes:

Montmorillonite having a hydroxy group on its surface was used as the porous
carrier, and the thermal activation was conducted at 30007 under a N, gas atmosphere for
6 hours.

The chemical treating agent was changed to TiBr4, the ratio of TiBr4 to the porous
carrier was 5.2 mmol to 1 g, and the solvent in this step was changed to pentane.

The nonmetallocene ligand was changed to ;
the concentration by mass of the nonmetallocene ligand was 0.02g/ml;

the ratio of the nonmetallocene ligand to the porous carrier was 0.841 mmol to 1 g;
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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 and

the aromatic 15 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 since the Mg-treated porous carrier
accordih§ s thid O é%‘%l&%é‘h?éﬁﬂ%%ﬁ@?ﬁ&&%gﬁﬁ% cOMS ﬁﬂ%ﬁ%ﬂé’ﬁ%%é‘e'
treating step necessitates use of the Mg-treated porous carrier, any solvent

(for example, an ether type solvent, or 20 specifically, tetrahydrofuran) that

can dissoRRdeshid‘nagnesium compound can not be used in this step. Then,

the pargus, GAgiRY d8.adAeq (e anmelafloseas: lare solHIon KRG,
temperature ranging from the room temperature to that 5C below the b(% ing

point Béiyheopelvenhioidissbiving gaicdnonmetalotenevMiganed under porous carrier,
suffidie thsstirning tanddhev25dwedtictgdenlion codtinués for @rHto@4tadurs. hours.
The stirring means could be a ribbon stirrer nchor stirrer the like.
For I FHER Sl 5 i séggp%agyﬁaaﬁéeggga?ﬁ#mﬁ?ﬁgh% it %ﬁtﬂéﬁ&pgmus
§ ﬂleerr, e spgleraocéuld $é'5't0'200 rfmin. Itn légg?twgsporaé]@se carier to %)emet ane.
treated in said treating step does not represent the Mg-treated porous

carrier, but represents only the porous carrier as such, th

thermally-activated porous carrier, or any pre-treated vegion(thergof (ke.,

nonmetallocene ligand to the porous carrier could be 0.02-1.00 mmol to Ig,

preferably 0.08-0.53 mmol to 1g. 35 In case the Mg-tyégated porous carrier is
obtaine B URSIAY WS ieAPdi %asithaag’d Kid porous carrier is previously
treateg byothie sutyndsyiRARIecaRS o RaRS e falitn Khire28g/mi;

nonmetallocene ligand to the Mg-treated porous carrier could be 0.05-0.50 to
1, préferaly of tbeongonetallfugnhdrgahe ratiocmpraviagaofitievehéficaimol to 1 g;
fiechting agent (based on the Group IVB metal) to the nonmetallocene ligand

could pe }%ﬁ‘%e%'ﬂor W DRIGPRRE 189 0Pk CR Snﬁ‘%@'éfl%ﬁ[ﬁ»%g R thioro

Gfdigr ds obtained by introducing the precipitating agent into the slurry (i.e.,
in case said porous carrier is previously treated by the slurry-precipitating
process), the ratio by molar of the nonmetallocene ligand to the

Example I-1-5
Substantially the same as the Example I-1, except for the following changes:

Silica produced by pyrohydrolysis of SiCl4 was used as the porous carrier, and the

thermal activation was conducted at 6000] under a dry N, gas atmosphere for 8 hours.

The chemical treating agent was changed to tetramethyl titanium, the ratio of
tetramethyl titanium to the porous carrier was 15.1 mmol to 1 g, and the solvent in this

step was changed to ethyl benzene.
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magnesium compound (based on Mg) could be 1 to 1-10, preferably 1 to
1.5-4. Further, 45 the ratio by molar of the chemical treating agent (based on
the Group IVB metal) to the magnesium compound (based on Mg) could be
0.05 to 0.50, preferably 0.10 to 0.30. -30 Then, at the end of the reaction, the

conducted for 1 to 8 times, preferably 2 to 6 times, mostpreferably 2 to 4
timesThé eahyitigl beald heconductddiped toonventional way, for exaangle,
drying under an inert gas atmosphere, vacuum drying, or vacuum drying
underttreest] yerafemadiys vbcug thedryinge @érvenally spdakin g htive airyinghyl benzene.
duration could be 2 to 24 hours, however in practice, one could determine the
end of the 10 drying by sampling the mixture being dried and analyzing the
weight loss of the sample by a thermal weight-loss method. Specifically, in

case ﬁi@'ﬂ&ﬂ?p%ﬂa%re at which the modified porous carrier is dried is 5 to

45C helow the li)oiling point of the solvent used in the reaction, a weight-loss

of les8 tRUASH ¥ S0 HRGREIRETRY thd SAEC8E IRE BRI i e 488 gCs:
compaylvely,lou paling, Rains solvent s used, acomnaratively short doind, cq o
15 duration'is preferred, while’8 comparaatlvefy% gﬁ It])nomng point sofvent is

498d, updsetiMnBeorparaicey b Ad Ming duration is preferred. The

drying temperature is generally 5 to 45C below the hoiling point of the .
solve%lhﬁsc TG SIEAMIEASAE A (BRSAE 18 (RE U A R P b gt i
tbimpemire Gk ddage AOMm8BE to 105C, while in case dichloro methane

is used, the drying temperature could range from 0"C to 20 37C. ther, in

an embodiment according to this invention, the mixture m@sﬂd@

separation of the pre-treated porous carrier thergfrop Q htaihed invtite

aforesaid pre-treating step could be used, instéad of thg_porous carrier, in

the treating step, to react with the nonmetallocene lig&nd or the chemical

treating agent. In this case, since the 25 mixture masstentains an amount of
solvertigtignrsialinectts rdenndevsy shitfiaeddUse of solvent in the treatinjtd

step. Then, according to this invention, the contacting step is conducted b

contalH R RBL i pRSUIBE i OREIHISHSHE LEATEr v RREGtr SelABexane.

two: the nonmetallocene

Example 1-1-7
Substantially the same as the Example I-1, except for the following changes:

The MCM-41 molecular sieve was used as the porous carrier, and the thermal

activation was conducted at 4500] under a N, gas atmosphere for 8§ hours.

The chemical treating agent was changed to tetramethoxy titanium, and the solvent

in this step was changed to methyl cyclohexane.

The nonmetallocene ligand was changed to PhoP ; and
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ligand and the chemical treating agent, so as to obtain the supported
nonmetallocene 30 catalyst according to this invention. In other words, in
case the chemical treating agent is used in the treating step, only the
nonmetallocene ligand is used in this subsequent contacting step; in case the
nonmgialleens ligandiisdised innthe beating teR anlydhehertsatdealingethyl
a Cel%g aHsed in this subsequent contacting step. 35 According to this
Invention, %’y contacting said nonmetallocene ligand (or said chemical
treating agent) with said modified porous carrier, reaction occurs between
said nonmetallocene ligand (or said chemical treating agent) with the
chemical treating agent (or the nonmetallocene ligand) supported on said
modified porous carrier, so as to in-situ form a nonmetallocene complex
(herefrifrepleefdrr®d as the in-situ supporting reaction), 40 whereby obtaining
the supported nonmetallocene catalyst according to this invention. There is
no limitdiéH Balks HewAtBecHnaa dHBRIBAtACEIRF REED! BS [OHG Bl e amesttu
supporting reaction could occur. Specifically, in case the nonmetallocene
ligand RTS8 " Eoh Y E SAREIRARIMG SHEpcal e rdeedE TRty and
g dheomid ctitig aitep vesseropdifictdd 9 tRé S amel proeessmAe(foh@axample, the
same reaction conditions and the same amount of the agent to be used) as
aforedaiel For st tieAHBaREcHE NG sYess byoLsthis Hahmsriigeene ligand,
except -31 that the porous carrier (referring to the poro arrier as such, the
thermally-activated porous carrier, the Mg-treated por@rrier, the
thermally-activated and then Mg-treated porous carrier urther, the
pre-treated version thereof) is necessarily replaced by the mb&dified porous
carrier. 5 For the same reason, in case the chemicalfreating agent is used to
conduct said contacting step, as the process for ccting said contacting
step, exemplified is the same process (for exany i e reaction
conditiaps aiddR e came pmunk ot iigsapent to be used) as aforesaid for
conducting the treating step by using a chemical treating agent, except that
the porous carrier (referring to the porous carrier as such, the 10
thermally-activated porous carrier, the Mg-treated porous carrier, the
thermidllyngdtiviate?l and then Mg-treated porous carrier, or further, the
pre-treated version thereof) is necessarily replaced by the modified porous
carriebubtipiellinthgvomsf ah ehintaerilsn He tveert fiee throiflew iperdum ges:

carrier with the
Kieselguhr having a hydroxy group on its surface was used as the porous carrier,

ple

and the thermal activation was conducted at 8007 under a N, gas atmosphere for 12

hours.

The chemical treating agent was changed to tetramethoxy zirconium.

O
H
S
e
The nonmetallocene ligand was changed to .

Example 1-2

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which
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chemical treating agent or the nonmetallocene ligand used in the contacting
step, the 15 mixture mass obtained with the contacting step is usually aged
for 0.5 to 24 hours under a sealed condition and at the room temperature, so
as to enhance the bonding strength therebetween. It is well known that the

AlAreLeRNHANGM PrRERSSEP ABIGIERS @ea,reatpdde ber savieduasender
a substantial anhydrous condition in absence of oxygen. By substantial 20

anhydroug Gondiin isabgraceacl xygan, theeras thatinatereand, exXyged ihich
[oR SYELEMHeORRENEH LR CONtaRAHSY contiRlieie ARiIesS R AR al treating

Further, the support nonmetallocene catalyst according to this invention,

A2 prepared, is usually stored in a sealed container with a nitrogen seal

under, ightly positive pressure before use. In one embodiment, this . .
venton Rt LA e ALl Brk ALy DA e e lagirum in
hfsragais AT PR drifdEinier ik B dingriB s AkivoratHesappded for 1
hommétaliocBitd4 datatist decoiding ¢attings apeantions, irqomdzirakiod withegp over a
periatalysh mﬂﬁtﬁut@ﬁdattﬁalfaiyﬁbﬁ}(fdﬁﬁﬁme_ﬂ (ﬁlﬁ‘fmhoqrs at 60°C under stirring. The
hameReyIeHzAIQRACORClMGLZAHGR NS, CONARSHAD: {16 8HRRYTEShd dried at

Eg)x(lj"r}eta I%cene catalyst ccording ta this 30 invention is used as the main
0{ ours, SO as to tatlncflm dified porous carrier.. .
Catalyst, one or more selected from the group consisting of an aluminoxane,

an alkylalJuminum, a halo Iky] aluminum, a fluorohorane
oo e b T B R AR o gy gona e
SR OFIFLBYAR/ZREPHTR GIEHRNSHS S8TATeY i dRRYJ8Iy rBerization. There

is no limitation as to how to conduct said olefin homopolymerization/
copolymerization, any conventional process that is familiar to a per lled

in the art can be used, for example, a slurry process,\an gm { Sion progess, a
solution process, a bulk process or a gas phase pro @ olefinsto be

used is selected from the group consisting of a C2 to C10 ono-olefin.
diolefin, a cyclic olefin or other ethylenic unsaturated compoads. For 40
example negmaigliogens Cligantbnetoléfin, eixeetipkfied is ethylene, propene,  was
dibulene il -hexmiaeal-tepiene nd inetliydolpeptarendnocianecdrel@paned), then the
hHAAREENE. ds AQHRTENS adacuCiRReNENR: MHRTRAMBRE JAHRRINARIRPS AN for 4

tyreng, as sajd diolefin, exemplified | 14-buta(1' e.2,5-pentadiene, . ;
R TR T S Yo bR S e PR i o 25

ISR BIRASHRQICIAYP SRS SRS M ANTAS lates. In this 45

specification, it is required to point out that, by homopollymerization, it refers
to theIn this step, the concentration by mass of the nonmetalfocene ligand was 0.045g/ml,

and the ratio of the nonmetallocene ligand to the porous carrier was 0.193 mmol to 1 g.

The catalyst obtained was named as CAT-I-2, in which the content by mass of Ti

was 3.29%, and the content by mass of the nonmetallocene ligand was 0.96%.

Example 1-2-1
Substantially the same as the Example I-2, except for the following changes:

A solution of methyl aluminoxane in toluene was dropwise added over a period of
15 minutes, and the reaction continued for 4 hours. Then, TiCl4 was dropwise added over
a period of 30 minutes, and the reaction continued for 0.5 hour at 105°C under stirring.

The resultant was filtered and washed by toluene.

In this step, the ratio of TiCl4 to the porous carrier was 20 mmol to 1 g, and the
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-32 polymerization of a single olefin, by copolymerization, it refers to the
polymerization of two or more olefins. As aforesaid, the co-catalyst is

selected from the group consisting of an aluminoxane, an alkylaluminum, a
halogenated alkyl aluminum, a fluoroborane, an 5 alkylboron and an
alkylberarRmmeniuek saltiPieferablys the AU iRexeReRNIdthe;.

alkylaluminum. As the aluminoxane and the alkylaluminum, exemplified is

that as aforesaid as the assistant chemical treating agent, preferably methyl
aluminoxane (MAO) and triethyl aluminum. 10 The process for producing the
suppaditachpierinzetallocene catalyst according to this invention is simple and
feasible, and it is easy to adjust the load of the nonmetallocene ligand on the
porousubarrigralin ththewetore thdEpasyilslé-20 sigepficanthe idreasethisigad.
Further, by using different amounts of the chemical treating agent, it is
possiBleebitipacty arjihst tHepolymari Pantnabwyitrafwie eBtihedesdpparesdot 15
nonimeatadiot erteredbicatatysiras déaded, Hoam Towntoribgh whe ebyvadaptiagl over a
samg for sifferantcolefia tﬂ@lygﬁgﬁ@aﬁgﬂtfﬁ%rﬁiﬁ@%ﬂﬁ%%ﬂ@%&&?%tlrrlng The

of this inventi n, t etallocene ligand and the porous carrier
esu(fafnrm ?Srgj)tgse ?o S?gnl |cant%y ? B?ease the influence of any un-bonded

"ga”GhP'Eh Q%t@ﬁ'%ﬁéef!&ﬁ}'% P%FQWB‘QH&%@J&R‘%EH@&O&FSQ 5509{91%53%0‘1‘6@ ind the

catalyst, . 20 whéreby rendering the performan said catalyst more stable
Kt r?j ﬂbﬁg‘y\lf\ﬂl}éﬂlg“({’é{&y@? B%?&%Cgré%rngﬂfu]te?d%?ﬂﬁ\é the catalyst

according to this invention in combination with a co-catalyst (for example,
methyl aluminoxane or triethyl aluminum), only a comparatively small
amou&e%%hglc? §atalyst is needed to achieve a comparatively high
polymerization activity. Further, the polymer product (for example, 25

polyeiensi affained erevitnRQATIR desikablRBIMMErHRA Q@Q}ﬂg’&d a

high bulk density. Example The present invention is further illustrated
using Ahe fellewndueXampifmm buhihe &Qaaeeaa@td%\pam@adaaa%\c&mlpm of 15

%%Hb‘% gﬁdf’%hé( %%“?'t}{ QI)IEP%L;’%'W}ef IHmeagyred ageording w.4g GhNese was
GB 1636-79 (unit

dropw1se added over a perlod of 30 mmutes and the reaction continued for 1 hour at
110°C under stirring. The resultant was filtered and washed by decane.

In this step, the ratio of ZrCl4 to the porous carrier was 16 mmol to 1 g, and the

ratio of triethyl aluminum to the porous carrier was 4 mmol to 1 g.

Example 1-2-4
Substantially the same as the Example I-2, except for the following changes:

A solution of triethyl aluminum in pentane was dropwise added over a period of 15
minutes, and the reaction continued for 1 hour. Then, a solution of ZrBr4 in pentane was
dropwise added over a period of 30 minutes, and the reaction continued for 8 hours at
30°C under stirring. The resultant was filtered and washed by xylene.

In this step, the ratio of ZrBr4 to the porous carrier was 6 mmol to 1 g, and the ratio

of triethyl aluminum to the porous carrier was 3.1 mmol to 1 g.
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The content of the Group IVB metal in the supported nonmetallocene catalyst

is determined by the ICP-AES method, while the content of the

nonmetallocene ligand in 35 the supported nonmetallocene catalyst is

determined by the element analysis method. The polymerization activity of

the catalyspiis calgulated as follows. At the end of the polymerization, the

polymer product in the reactor is filtered, dried and weighed for its weight (by

mass}ubb@n:iing pRlwAssiZaiRnBCtiviy ofthe eptalysths RxReEsCehYgas:

value obtained by dividing the weight of the polymer product 40 by the

amounii{lybmaiss)wiihercatadystapsadeiradidedpolygmerizatiah ¢airis. kgnpodymerd the

Pé%lrctlgncé”é)ltllﬁf%@féfnp'ﬁdul /’rﬁQ{FaIQ@ME\%@ZrJ %éhfdﬁéﬁoév%@ RAMOd of 30

WaS CSSe ﬁe réa %Lrllscca rler (iNflE)II'CQ ours a I@ allgtacnva]?ﬁe resﬁpan% was
er d atmosp ere for AP ours before use. g ofethe thern

Q&‘?\P&‘ié’d‘%ﬂééh@@l%%}\)@el?@ﬂféae and 50ml of hexane as the solvent in this

step was added thereto. Then, TiC14 (as the chemical treating agent) was

dropwise added thereto over a period of 30 minutes under stirring, and was

react%d for 4 PQUés at 6011 under stirring. The resultant was then filtered,

washed ypll1exane for 3 times (25 ml per time), and dried at 60C for 2 hours,

S0 asdapiaifA MU Qso{ﬁéjﬁy?a%ﬂ?é 1- % Ql%_?isféﬁ‘ﬁl?e IBR IR of fiGdd to

the porous carriér was 9.4 mmolto 1 g. P A nonmetallocene ligand of

the StWFéH{&WEA%u%%%%Y%HW dRsane (ﬁl%léheo%}V@“;SJHB&j'%%qg'ﬂﬁlﬁﬁ?es and the

nonmegRaned9and)-fash L TORLRE RS S Er Btded thereto, 39
the réaction continued tnder §t|rr|ng for 4 /g\ffle rated, wished

B}}‘H’é‘/’(%\ne for 2 times (25 ml per time), and drled at 25C for 6 15 hours, a

supported nonmetallocene catalyst was obtained. In this step, the

concentration by mass of the nonmetallocene ligand was 0.045g/ml, and the

ratio of the noPTe}tallocene ligand to the porous carrier was 0.193 mmol to 1

g. The cgjtgllyst obtained was named as CAT-I-1. 20 Example I-1-1

Substgniially Hf, SAMG A &Q?h%@@ﬁﬁé 1Ly SXGERE f0F ¥IE§ fHSWing Shanges:

A1203 was useglas t e porous carrie e t ermal activation'was
Condl{%@ﬁt?f aluminoxane was dropwise added over a period of 15 minutes, and the
reaction continued for 1 hour. Then, TiCl4 was dropwise added over a period of 30

minutes.

Example 1-2-8
Substantially the same as the Example I-2, except for the following change:

| \NQ

PPh;
OH

The nonmetallocene ligand was changed to

Example 1-2-9

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

4] -



8000under a N2 gas atmosphere for 12 hours. The ratio of titanium
tetrachloride to the porous carrier was 14 mmol to 1 g, and the 25 solvent in
this step was changed to decane. -v/\ /" ern OIll ~Ph The nonmetallocene
ligand was changed to the concentration by mass of the nonmetallocene
ligand was 0.12g/ml; the ratio of the nonmetallo liganeto,the porous
carrier was 0.386 mmol to 1 g; -34 and the solv r digs ng the
nonmetallocene ligand was changed to decane. Example 1-1-2 5
Substantially the same as the Example I-1, except far the following changes:
Polystyrene having a carboxy group on its surface was uged as the porous
carrier, and the thermal activation was conducted 0011 under a N2 gas
atmosphere for 2 hours. The chemical treating~agentxfas ehanged to ZrC14,
wh|cmwgg(qimgyggéﬂetg%aewgegg%wothe atio of ZrC14 to the porous
carrier was 18.7 mmol to 1 g, and the solvent 10 in this step was changed to
toluene. The nonmetallocene ligand was changed to the concentration by
mass of the nonmetallocene ligand was 0.16g/ml; the ratio of the
nonmetalgdeneligand to the porous carrier was 0.508 mmol to 1 g; and 15
the solvent for dissolving the nonmetallocene ligand was changed to toluene.
ExampléstantlBubstsatialty the Saamplad thee Eocatrioletha fadkoeipigfondng::
following changes: Montmorillonite having a hydroxy gn its surface

\

was used as the porous 20 carrier, and the thermal actjvatipn was conducted
at 30011 under a N2 gas atmosphere for 6 hours. The ghetnical treating
agent was changed to TiBr4, the ratio of TiBr4 to the gdrousjtarrier was 5.2
mmol to 1 g, and the solvent in this step was changed to perttane. The
nonmetallocene ligand was changed to

The nonmetallocene ligand was changed to

Reference Example I-2-1
Substantially the same as the Example I-2, except for the following changes:
The ratio of the nonmetallocene ligand to the porous carrier was 0.386 mmol to 1 g.

In the obtained supported nonmetallocene catalyst, the content by mass of Ti was

2.87%, and the content by mass of the nonmetallocene ligand was 1.81%.
The catalyst obtained was named as CAT-I-A.

As can be seen from this Reference Example, the same process was used while the
content of Ti in the resultant catalyst was reduced, which was achieved by increasing the
load of the supported nonmetallocene catalyst on the porous carrier as a result of an
increased amount of the nonmetallocene ligand used during the preparation process. 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 porous carrier, from low to
high.

Reference Example 1-2-2
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25 the concentration by mass of the nonmetallocene ligand was 0.02g/ml; the
ratio of the nonmetallocene ligand to the porous carrier was 0.841 mmol to 1
g; -35 and the solvent for dissolving the nonmetallocene ligand was changed
to pentane. Example 1-1-4 5 Substantially the same as the Example I-1,

excepifNihe ey qud @Q&@@BQ%SEXPWWQQY'&(&%{'@MM@{QHQ&Q& SHHRON

its surface was used as the porous carrier, and the thermal activation was

condugtedaab 20084 noes A 12 gas almaaspheis fonchawswine chemiaal to 1 g.
treating agent was changed to ZrBr4, the ratio of ZrBr4 to the porous carrier

was 4h mhenobteided,sappoihel sodvertinl dhés stepalyas changedtotdiahteroof Ti was

MEaNgd IhE Hodidn@%y R ihernRomeialegrnedio wasachanged to the
concentration by mass of the nonmetallocene ligand was 0.28g/ml; the ratio

of thetmenynetaliosear dgand tariha poras-carier was 0.02 mmolto 1 g; and
the solvent for dissolving the nonmetallocene ligand was changed to dichloro

15 methacen Exarwple bib ShibsReatiathyctheEsam@as theexanipde drount of the

ﬁ&ﬁﬁﬁtiﬁ&@&foﬂgé(w&‘gtSh%QQ%%ec‘ﬁ"'9&%p edl Avipyrobydiglysis Qfles'gl%orted
was U%f&l as the é?I’OUS cabrler and t 0 th ermal ctlvat on Wfi-l%,c nducted

B e T e A A AR R Rt i

éﬁjé?ﬁtWa@%aﬁd@&l&)@&rafﬂ%@tﬁMaﬁ%%% Eﬁé%tﬂé‘b?“?é’f?aﬁﬁéfh%fﬁ%‘?u?ﬂ freely
taljtie poedurstdartiern weh I8 danniol tollgeanditheastuentfrlthissstepvsagported

abanged teathyhhepzene:36n@rhd e fanivetaliagenadigand was.shangest used
1R.8R4 dhe §9ﬂ)\5§m59r dissolving the nonmetallocene ligand was changed to
ethyl'benzene.

Example 1-3

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which
had been thermally activated at 600°C under a N, atmosphere for 4 hours before use.

==y
PPh,

OH

A nonmetallocene ligand of the structure was dissolved in
50 ml hexane (as the solvent for dissolving the nonmetallocene ligand), then 5 g of the
thermally activated silica gel was added thereto. The reaction continued for 4 hours at
25°C under stirring. The resultant was then filtered, washed by hexane for 2 times (25 ml
per time), and dried under vacuum at 25°C for 2 hours, so as to obtain a modified porous

carrier.

50 ml hexane was added thereto, then TiCl4 (as the chemical treating agent) was
dropwise added thereto over a period of 30 minutes under stirring, and the reaction
continued for 4 hours at 60°C under stirring. The resultant was then filtered, washed by
hexane for 3 times (25 ml per time), and dried under vacuum at 25°C for 6 hours, a

supported nonmetallocene catalyst was obtained.

In this example, the ratio of TiCl4 to the porous carrier was 9.4 mmol to 1 g, the

concentration by mass of the nonmetallocene ligand was 0.045g/ml, and the ratio of the
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Example 1-1-6 5 Substantially the same as the Example I-1, except for the
following changes: TiO2 was used as the porous carrier, and the thermal
activation was conducted at 40011 under a dry N2 gas atmosphere for 4
hours. The chemical treating agent was changed to tetraethyl titanium, and

theselyantie thissiep wapshangedite cxslonesang:o?Xo 1Q; The
nonmetallocene ligand was changed to and the solvent for dissolving the

nonmekallecee: ligandsyasachangaddeyciphexane. Example 1-1-7
Substantially the same as the Example I-1, except for the following changes:
15 The MCM-41 molecular sieve was used as the porous carrier, and the
thermal activation was conducted at 45011 under a N2 gas atmosphere for 8
hoursEXdnepdhémhical treating agent was changed to tetramethoxy titanium,
and the solvent in this step was changed to methyl cyclohexane. 02Y N The

5 nonmethlivedad Vgt nasschargedmcand e8xphdosdheciol oy digsbiiaesthe
nonmetallocene ligand was changed to methyl cyclohexane. 5 Example
1-1-85gPktaritiamye thes dAmeesRUhe EEiganTpib 119 Uesieetad e NGiwisrjrducted at
8h@ngesteKadiingaavimg sphydréoy1@rbeypon its surface was used as the
porous carrier, and the thermal activation was conducted at 25011 under
vacuurhefap@HIuFsCirhe chemical trezitig wgentvas dhanhed aodieheapabipri used
gircahiapedsd ¥edan@H 10 The nonmetallocene ligand was changed to
Example 1-1-9 Substantially the same as the Example I-1, except for the

following changes: Kieselguhr having a hydroxy group on its sy e was
used as the porous carrier, =N
/Ph
OH N\Ph
10 The nonmetallocene ligand was changed to ;

the concentration by mass of the nonmetallocene ligand was 0.12g/ml;

the ratio of the nonmetallocene ligand to the porous carrier was 0.386 mmol to 1 g;

and

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

15
Example 1-3-2
Substantially the same as the Example I-3, except for the following changes:
Polystyrene having a carboxy group on its surface was used as the porous carrier,
and the thermal activation was conducted at 2000] under a N, gas atmosphere for 2 hours.
20 The chemical treating agent was changed to a solution of ZrCl4 in toluene, the ratio

of ZrCl4 to the porous carrier was 18.7 mmol to 1 g, and the solvent in this step was

changed to toluene.
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15 and the thermal activation was conducted at 80011 under a N2 gas
atmosphere for 12 hours. The chemical treating agent was changed to
tetramethoxy zirconium. nl\ N Oll\ ~ The nonmetallocene ligand was
changed to 20 Example 1-2 A silica gel (ES757, from the Ineos company)
was used as the porous carrier, which -38 had been thermall f atyjvated at

trlethyg alumlnum in hexane was dropW|se added ovef\a perlod of 15

minutL8 ZRATRE HeserDH F B kB e 18T Fdur. Then, TiC14 (as the chemical
treatlnlgl; agent Wa%s dro Wlsea ed theret over |$ ofOSP6 fjtes and
the reagtloﬁlcgon fhae mﬁsﬁours a%%’&? un EFSNTAG. THE “red I{Iént was

then filtered, washed by hexane for. 3 ti 30ml p ertlmel) da
25 b4 oot s S L S L I RO M 1 &

PMflo of TiC14 to the porous carrier was 9.4 mmol to 1 g, and the ratio of

e B e e B T Bt it ene.
nonmefaliocs ng fife 'StrO RS ets “BisdaVed i HERBRE (35 the
solvent for dlssolvmg the nonmetallocene ligand), then the 15 modlfled
porous carrier was added thereto, and the reaction continued under stirring
for 4 @Qg[ﬁ: Aftey filtrated, washed by hexane for 2 times (25 ml per time),

and dried at 25C for 2 hours, a supported nonmetallocene catalyst was

obtaingihinifA SIeP < A& GRNEE AR Iy3Mass RitheHoRMAIRIO R s s:
ligand was 0.045g/ml,

Montmorillonite having a hydroxy group on its surface was used as the porous
carrier, and the thermal activation was conducted at 30007 under a N, gas atmosphere for

6 hours.

The chemical treating agent was changed to TiBr4, the ratio of TiBr4 to the porous

carrier was 5.2 mmol to 1 g, and the solvent in this step was changed to pentane.

The nonmetallocene ligand was changed to ;
the concentration by mass of the nonmetallocene ligand was 0.02g/ml;

the ratio of the nonmetallocene ligand to the porous carrier was 0.841 mmol to 1 g;

and

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

Example I-3-4

Substantially the same as the Example I-3, except for the following changes:
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and the ratio of the nonmetallocene ligand to the porous carrier was 0.193

mmol to 1 g. 20 The catalyst obtained was named as CAT-I-2, in which the
content by mass of Ti was 3.29%, and the content by mass of the

nonmetallocene ligand was 0.96%. Example 1-2-1 Substantially the same as

the El"%mmgp}ﬂgn@lﬁﬁeﬁfgﬁarh%c@y%ﬂg 6h3RAESE2S DaSAUUUOR RMRINs carrier,
gﬁ%”‘%@%ﬁgrrﬁ?a_\nag 1|\l7|a 90% Vv\(/ag cdgo "Xl%ﬁ' gf\%ﬁ%ovg ‘raao ﬁriOdsOJtn:{'OSS rﬂier}léltpos’Z hours
and the reaction continued for 4 hours en, 1ETa Wa%sgaropwsg added '

over %%ﬁ%%f%&?%@d&%tﬁgemga@%% chiap sogtinyed 191 Osp 2aMUAL 102 Gorous
under Stlrl’lfr\]‘?. ThT reju an \/\&as f:J:ere ar]g washed b)étoluane. I.nt'ﬂwls step,

RS IS SIS W pBPE UL CHNEP WAL D FRRBF I g S ah P (i 119 afitane:
of methyl aluminoxane to the porous carrier was 0.6 mmo g. Example
1-2-2 Substantially the same as the Example 1-2, except

35 mmol to 1 g, and the 10 ratio of triethyl aluminum t§-the porous carrier
5 was 1BANBPERIQ RS gt 1o Shanigsdithtially the same as the Examiple
1-2, except for the following changes: A solution of triethyl algminum in

decateWaRHPSRN LAY SUEIASBASH DY SB e EMhIRS) aRd the

reaction contin for 1 hour. Then, a solutign of ZrC14 in decan S )

o= Sl e e B AR R e b o el g ! &

Abtr at 110C under stirring. The resultant was filtered and washed by

decane. In this step, the ratio of ZrC14 to the porous carrier was 16 mmol tQ

1 g, ahd 2 VFatid Ur HERDI BRI THE PERsuS E4lifiel Basd Mol todtchioro
10 gepmmample 1-2-4 Substantially the same as the Example 1-2, except for

the following changes: A solution of triethyl aluminum in pentane was

dropwise added over a period of 15

Example I-3-5
Substantially the same as the Example I-3, except for the following changes:

Silica produced by pyrohydrolysis of SiCl4 was used as the porous carrier, and the

15 thermal activation was conducted at 60007 under a dry N, gas atmosphere for 8 hours.

The chemical treating agent was changed to tetramethyl titanium, the ratio of
tetramethyl titanium to the porous carrier was 15.1 mmol to 1 g, and the solvent in this

step was changed to ethyl benzene.

—N

OH

The nonmetallocene ligand was changed to ; and

20 the solvent for dissolving the nonmetallocene ligand was changed to ethyl benzene.
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minutes, and the reaction continued for 1 hour. Then, a solution of ZrBr4 in
pentane was 25 dropwise added over a period of 30 minutes, and the

reaction continued for 8 hours at 30C under stirring. The resultant was

filtered and washed by xylene. In this step, the ratio of ZrBr4 to the porous
carriegyyasf msgl to 1 g, and the ratio of triethyl aluminum to the porous

carrier was 3.1 mmol to 1 g. -40 Example 1-2-5 Substantially the same as the
Exampleslagii gxgert {amhes follomdng mbanyeSicepie hylolow LN S
dropwise added over a period of 15 minutes, and the reaction continued for

1 houti®hemsTicdH ayalscdsopwiseaadeledal eicat patiad oft3tHominuiesymindted at

e regeiion ceptinued RR8Haurs &% e ader stirring. The resultant was
filtered and washed by ethyl benzene. Example 1-2-6 Substantially the same

5 as thekxaneple:d- Zeanaeplotart thefehaning changesiyl QithdRIROXY @M WWNBNt in
Yﬁ?ssngSR)’XLS& %dt(pg%lglg%igg .of 15 minutes, and the reaction continued

for 1 hour. Then, TiC14 was dropwise added over a period of 30 minutes.
Example 1-2-7 15 Substantially the same as the Example 1-2, excepy for the
following changes: Isobutyl aluminoxane was dfopwise asded ob eLs period
of 15 minutes, and the reaction continued for 1 i hen, TiC14 was
dropwise added over a period of 30 minutes. 20 ! d+-2-8 Substantially
the same as the Example 1-2, except for the following thange: rrn, OH The

nonmetallacene igandas shangeddo. &ample 1-249\25 Substantially fhe
same as the Example 1-2, except for the following change: -41 N CIS \ OH

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

10 Example I-3-7
Substantially the same as the Example I-3, except for the following changes:

The MCM-41 molecular sieve was used as the porous carrier, and the thermal

activation was conducted at 45077 under a N, gas atmosphere for 8 hours.

The chemical treating agent was changed to tetramethoxy titanium, and the solvent

15 in this step was changed to methyl cyclohexane.

The nonmetallocene ligand was changed to PP s and

the solvent for dissolving the nonmetallocene ligand was changed to methyl

cyclohexane.

20 Example 1-3-8
Substantially the same as the Example I-3, except for the following changes:

Kaolin having a hydroxy group on its surface was used as the porous carrier, and

the thermal activation was conducted at 2500] under vacuum for 6 hours.
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15

The nonmetallocene ligand was changed to Example 1-2-10 Substantially the
same as the Example 1-2, except for the following change: P S PPh, oil 5
The nonmetallocene ligand was changed to Reference Example 1-2-1
Substantially the same as the Example 1-2, except for the following changes:
The ratie efdhecrrnmataliocanaidandiia the RAFRMSIEH aL YRS 386 mmol
to 1 g. 10 In the obtained supported nonmetallocene catalyst, the content by
etallocene

-I-A. As can be

increasing the 15 load of the supported nonmetall ¢atalyst on the
porous carrier as a result of an increased am nopmetallocene
ligand used during the preparation process. The[xesult inflicates that by
using the HIBESLIgeeRs: MRy b YATSTHASSHAR, it is possible to freely adjust
the load of the nonmetallocene ligand on the porous carrier, from low to high.
20 Reference Example 1-2-2 -42 Substantially the same as the Example 1-2,
excepﬁxf%q glf_%ljgwing changes: The ratio of the nonmetallocene ligand to
the porous carrier was 0.064 mmol to 1 g. In the obtained supported

nonmealingenn Catalshehe ORI P MaSsel i e e FAAXi AN RS s:

content by mass of the nonmetallocene ligand was 0.45%. 5 The catalyst
obtaingd.wagHames 83 GAikokB-ofsupashe %%%Jé%im%'aeétﬁﬁﬁg%rous carrier,
EXemRIenatihe :ﬁ:%r\r/}ﬁig‘rr%n%%gtc%fnt u%t%%ﬁ‘% loceng igapd to.be Lsed  Meror 12
ﬁf%’?/@menzatlon activity of the supporte nonmetallocene cat yst can be

ased by increasing the content of Ti therein, which indicates that by
usingltgg rocess according to this iﬂventhon, it is pos sible to fre.elgfl

emical treating agent was changed to tetra oXYy zirconiu
O
H
S
R
The nonmetallocene ligand was changed to .
Example 1-4

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which
had been thermally activated at 600°C under a N, atmosphere for 4 hours before use.

To 5 g of the thermally activated silica gel, a solution of triethyl aluminum in
hexane was dropwise added over a period of 15 minutes under stirring, and the reaction
continued for 1 hour. The resultant was filtered and washed by hexane for 2 times (25 ml

per time), to obtain a pre-treated porous carrier.

Then, a solution of the nonmetallocene ligand of the structure
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25

10 adjust (preferably, to a high degree) the polymerization activity of the
resultant supported nonmetallocene catalyst by altering the amount of the
chemical treating agent to be used during the preparation. Example 1-3 15 A
silica gel (ES757, from the Ineos company) was used as the porous carrier,
ermally activated at 600C under a N2 atmosphere for 4
hours before u Ph, OIl A nonmetallocene ligand of the structure was
dissolved y=b0 ml\hexane (as the solvent for dissolving the nonmetallocene
), then 5 g of the thermally activated silica gel was added thereto. The
reactisax¢ontihued for 4 hours at 20 25C under stirring. The resultant was
then filteked, washed by hexane for 2 times (25 ml per time), and dried under
vacuum at 25C for 2 hoursgsmasvesobtiieda tmotidiguepoecoted pares. 60mekr. The

hexaoR WasiRddee terRiors RN T G HAn@STtine Sberinak e alingrAGeRT) Washed by
fropyise 29dad hesstg pyer & period of 30 minutes-undes stifrind, 204 Hebiain a

reaction 25 continued for 4 hours at 60C under stirring. The resultant was

AR AR R OW B by hexane for 3 times (25 ml per time), and dried under
vacuym at 25C for 6 hou supported etallocene catalyst was

cnta TS IO B o HEA A G AT AP AL et was
HiRRYES PedafehersieemiatibBiohadsHF tRHEAHBESN ORI Sigand Hgsreaction
Ood4iBggah if carvdl tbver s ati 0 K then det3s nommg e titlio cenédt digamastcheefpereds washed by

GakHRs WiS:0:k9 MImahiopd:Gimkhye ratalyist Atainad R RRRREL RS (6AT hkrs, a
Rig ﬁa%}%ewr?aﬁ&‘é%?}é‘%ﬁgdWa?%m%ﬁéd.the Example 1-3, except for the

ollowing changes: A1203 wds used as the porous carrier, and the thermal
activationwagsendugiedab 3eGEundeana Nears atmespiesrfalld iours, and

e Jalo o L4410 1he porows catrier was 14 mimol 0 1 g ppd the solvent
US(E,‘Cil was cha e ogecane. "PIBPI

The concentration by mass of the nonmetallocene ligand was 0.045g/ml, and the

ratio of the nonmetallocene ligand to the porous carrier was 0.193 mmol to 1 g.

The catalyst obtained was named as CAT-I1-4.

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

A solution of methyl aluminoxane in toluene was dropwise added over a period of
15 minutes, and the reaction continued for 4 hours. Then, TiCl4 was dropwise added over
a period of 30 minutes, and the reaction continued for 0.5 hour at 105°C under stirring.

The resultant was filtered and washed by toluene.

In this step, the ratio of TiCl4 to the porous carrier was 20 mmol to 1 g, and the

ratio of methyl aluminoxane to the porous carrier was 0.6 mmol to 1 g.

Example 1-4-2
Substantially the same as the Example 1-4, except for the following changes:

A solution of triethyl aluminum in heptane was dropwise added over a period of 15
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30

~ OH ~~Ph 10 The nonmetallocene ligand was changed to the concentration
by mass of the nonmetallocene ligand was 0.12g/ml; the ratio of the
nonmetallocene ligand to the porous carrier was 0.386 mmol to 1 g; and the
solvent for dissolving the nonmetallocene ligand was changed to decane. 15

%ﬁmleaﬂd?ﬂ% RURsIaNtishy e IME PRole ﬁ?@lmpﬂﬁrl %a@&?@ﬂ“% 108ed over a
fo”Po g shaANAGR:s, %%'&'?F%r‘?e“ae V'”&m %I‘dbPX%%SH 2 9Pé§é”rf%89stl &ng. The

sed as the porous carrier, an e thermal activation was COﬂdUC ted at

A0 vk LA LS <18 gtﬁfﬁdg%i?é”(ﬁ?agﬁﬁérg%?lfhours 20 The chemical treating

agen s changed to a so|ution of ZrC14 in toluene, the r o of ZrCl4 to

o bl TeT a2 5.5 T 15 475, S CHR et B Bt and the
EHiheedieshydaBiainum tpHBemMstalBEsnEidahwasteHagged to the
concentration by mass of the nonmetallocene ligand was 0.16g/ml; the ratio

of the nonmetallocene ligand to the porous carrier was 0.508 mmol to 1 g;

and 5 the %ﬁﬁrﬁgre{or dissolving the nonmetallocene ligand was changed to

tolue 1-3-3 Substantially the same as the Example 1-3, except

for th%fgllowm%c anges: algﬂalnt@fér}%}grrﬁe 4h%¥|n%1taf({ﬁglrog<o¥ ‘r’%lrjlgtmnlts

surface was USG% as the porous 1er an ermal activ

condyeted, a1, %0&1&1&"?19?51%:‘3{%19%%%&%8h%? 58 Eé"dﬁ%eyb%ihe?%ﬁ%h of 15

treatln agent was ch ange to T|Br4, the ratig of Ti orous  carrier

W’é&l?fsz Ah AR P Y A EPEHEEE B S 3%%%1%&0&%%%85%6(8%%%0”6 was
T visameédadoereiediganadneis Ehangedstoars the sorsconteaivmisd heisd dpur at
the® Konndetallocene Tigarduiast v Gilmlethendatasbt dhey nienmetallocene

ligand to the porous carrier was 0.841 mmol to 1 g; and the solvent for
dissolingitheeaponimetailocé g iy nd thapovangedito pentdhenmol to 1 g, and the

ratio of triethyl aluminum to the porous carrier was 4 mmol to 1 g.

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

A solution of triethyl aluminum in pentane was dropwise added over a period of 15
minutes, and the reaction continued for 1 hour. Then, a solution of ZrBr4 in pentane was
dropwise added over a period of 30 minutes, and the reaction continued for 8 hours at
30°C under stirring. The resultant was filtered and washed by xylene.

In this step, the ratio of ZrBr4 to the porous carrier was 6 mmol to 1 g, and the ratio

of triethyl aluminum to the porous carrier was 3.1 mmol to 1 g.

Example 1-4-5
Substantially the same as the Example -4, except for the following changes:

Triisobutyl aluminum was dropwise added over a period of 15 minutes, and the
reaction continued for 1 hour. Then, TiCl4 was dropwise added over a period of 30
minutes, and the reaction continued for 8 hours at 30°C under stirring. The resultant was

filtered and washed by ethyl benzene.
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20 Example 1-3-4 Substantially the same as the Example 1-3, except for the
following changes: -45 Polypropylene having a hydroxy group on its surface

was used as the porous carrier, and the thermal activation was conducted at
20011 under a N2 gas atmosphere for 2 hours. The chemical treating agent

was changed to ZrBr4, the ratio of ZrBr4 to the porous carrier was 47 mmol

to 1 g, and the solvent in this step was changed to dichloro methane. r/r 5

The nexynglaliogene ligand was changed to the concentration by mass of the
nonmetallocene ligand was 0.28g/ml; the ratio of the nonmetallocene ligand

to theSpbrousichyriae wasehOthefrahtpld Ig4, arctthésaheeri fow digshhhnesthe
nonmetallocene ligand was changed to dichloro 10 methane. Example 1-3-5
Substhntidibx Yhelsamenasvthe Eramipte 4i@;exceptagrthed folfolwingiohtasgesd the
silicaoRredheeckayrpYy romudioly$isno G Anasi HseE RS M@ OIS LIRS of 30
apdthe 15 thermal activation was conducted at 60011 under a dry N2 gas
atmosphere for 8 hours. The chemical treating agent was changed to

tetramethyl titanium, the ratio of tetramethyl titanium to the porous carrier

was 15.1 mmol to 1 g, and the solvent in this step was changed to ethyl
benzenampre 1QH The nonmetallocene ligand was changed to and 20 the
solvent for dissolving the nonmetallocene ligand was changed to ethyl
benzewdstadtdiyanyenie IsGisubsiapialyihe epmeas drel mxanpit abgs:
except for the following changes: TiO2 was used as the porous carrier, and

the thisumalyhctivatiooxwas wenductedsat ad@8il dwendeperch & dasninutes, and the

atneasphessfarcd herrs. i dhersbemicel sreatingragent wan changed teeriod of 30
}g}ﬂg@@yl titanium, and the solvent in

Example 1-4-8

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

| PPh,
OH

The nonmetallocene ligand was changed to

Example 1-4-9

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

The nonmetallocene ligand was changed to
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this step was changed to cyclohexane. OH The nonmetallocene ligand was
changed to and the solvent for dissolving the nonmetallocene ligand was
changed to cyclohexane. 10 Example 1-3-7 Substantially the same as the
Example 1-3, except for the following changes: The MCM-41 molecular sieve
was used as the porous carrier, and the thermal activation was conducted at
45011 under a N2 gas atmosphere for 8 hours. The chemical treating agent
was ghanged tatetramethoxy titanium, and the solvent 15 in this step was
changed to methyl cyclohexane. o N The nonmetallocene ligand was
changed daaidl thih s sdvend folidiSsohyirg theerarpmitatlactn igan dhags: :
changed to methyl cyclohexane. 20 Example 1-3-8 Subgstaptially the same
as the Example 1-3, except for the following changes: K having a
hydroxy group on its surface was used as the porous caprieq, and the thermal
activation was conducted at 25011 under vacuum for8*hourg=-47 The
chemical treating agent was changed to tetramethyl zircogjum. NH rri" off
The nonmetallocene ligand was changed to Exampgle 1¥3-9 5 Substantially
the same as the Example 1-3, except for the fe G gehanges: Kieselguhr
having a h¥droxt¥ﬂg)rgeu ) ?lnait surfa%enwa used |as the pgrous carrier, and

h t .
the thermal activation was conducted at 80011 under a N2 gas atmosphere

for 12 hours. The chemical treating agent was changed to tetramethoxy
zirconium. N OH /\ 10 The nonmetallocene ligand was changed to

Example I-5 (application)

The catalysts CAT-I-1, CAT-I-2, CAT-I-3, and CAT-I-4 produced according to the
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.
Reactor: 2 L autoclave for polymerization;
Polymerization method: slurry polymerization;

Conditions: 1L hexane as the solvent, the total polymerization pressure of 0.8 MPa,
the polymerization temperature of 8577, the partial pressure of hydrogen gas of 0.2 MPa,

and the polymerization time of 2 hours.

1L hexane was added to the autoclave, and the stirring means was started. A
mixture of the supported nonmetallocene catalyst and a co-catalyst was added thereto,
then hydrogen gas was supplied thereto up to 0.2 MPa, and finally ethylene was supplied
continuously thereto to keep the total polymerization pressure at 0.8 MPa. After the
polymerization, the inside of the autoclave was vented to the atmosphere, and the thus
produced polymer product was discharged and weighed for its weight (by mass) after
drying. The results of the polymerization were listed in the following Table I-1.

Table I-1.
N Catalyst c | Ratio by molar Poly activity Bulk density
0. o-catalyst
No. Y of Al to Ti ( kgPE/gCat ) (g/em’)
1 CAT-I-1 triethyl aluminum 140 1.04 0.20
2 CAT-I-1 methyl 100 1.62 0.27
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Example 1-4 A silica gel (ES757, from the Ineos company) was used as the

porous carrier, which had been thermally activated at 600C under a N2

atmosphere for 4 hours before use. 15 To 5 g of the thermally activated silica
el, a solution of triethyl aluminum in hexane was dropwise added over a

period|of 15 minu

es yndgrstrang,

and the reactid

n continued for 1 hour.

ne resultant vgas
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U oulainra

filtered and wash
L Liethyl aluminum

ed by

D Aoy

Than
carrrct. 1T1TI1ICTl,

exane for 2 times (2571

| T £ 4
a-soldtion-of-the

Nl per
P 0.25

P AN
He);

nometafiddeh li

JircTuatcatcu pul UILJl

naneihot shengirct

ire -A9®PIn

H in héRane wi

as added to

the pre

-treated pa
stirfing.

THe rEdul

rous carer. The
ant was then.filte

reaction contin|
red, wakhed by

ued for 2 hours
hexah&'for 2 t

under

imes (28m|

per time), and drie
cargier. 5A0rmb he

reating_aqgent) w
v 9 7

2d at 25C Tor 2 ho

xane W4l dded
s_drypiEsERdde

urs, So as to ob
theretasghen Ti

tain a modified
C14 (agthe ch

porous
emicaly 31

thereto over a pprind of 30 minutes

inder stierd1gl-ang

the theagtiemuaorn

tinuedifor 4 ho

urs at 60 unde

21 stirrings

Theg resultant;was

eI YHAS

hed by,fexang

> for 3tipes (24

> Ml pgy7s

an& drl?_gl al

N N S e

e JOP repe A

ature for 4 hou

S, a u&]portec

[\ £ oy i s

o

tanocene ¢

PO CAMT

Oorous carr

alollyDL wasS volall
er wa89!mmol
er wasibdaxmol to

ed—10-1this
to1g,gpnd the
1 g. The conce

)\alllplc LIIC Icl.l
ratio gftriethyl
entration by ma

e V28,
U Ul 1114
aIumiBlslrin
ss of the

nopmetaflageng i

ml, angythe ratio of thgnonmsg

tallocgne

llgandto the poro

s carrier was 0.1
\T-1-4. %l%xamp

93 mmolto1g
e 1-4-loSubst

Vag nirrtemasﬁﬁ

qa r‘hnnnne A

The catalyst

btained
ntiallystbe sam} as thess

olution-of methvl

M*?ﬂﬁ\mnr

a'Um'&l@@ﬂﬁg@s&%{?ﬁnﬂ%%&%ﬂ&ﬁ?&ﬁ@%@ﬁ %b@ﬁﬂ@ﬂ @fthléml Bhent Nos
ion continue ours. Then, Ti s dro
over é?O(r aag:erlc?dg&f %(g}l mlﬁrtlheﬁ And TR e, dmay 1gzon'un fed for %ghto 5 Lpsed was

M@%ﬁﬁdelr%mmfg rafife RysURAHYWaS ﬁllﬂé‘ﬂéﬂ“&hdtv\/a%‘ﬁéal@y fﬁﬁﬁeﬁ@reased the

polymerization activity of the supported nonmetallocene catalyst and the bulk density of
the polymer product did not change to a substantial degree. This fact indicates that, if the
supported nonmetallocene catalyst according to this invention is used for olefin
polymerization, high polymerization activity can be achieved at a comparatively less
amount of the co-catalyst. Further, the polymer product (for example polyethylene) thus
obtained is characterized by desirable polymer morphology and high polymer bulk
density.

Further, as can be seen from a comparison of the results obtained with the
experiment Nos. 9 and 1 (or 11 and 3) in the Table I-1, by using the process according to
this invention, a supported nonmetallocene catalyst having comparatively higher
polymerization activity can be obtained when the nonmetallocene ligand is added prior to

the chemical treating agent.

Still further, as can be seen from a comparison of the results obtained with the
experiment Nos. 1 and 2 (or 3 and 5, or 9 and 10, or 11 and 12) in the Table I-1, use of
methyl aluminoxane as the co-catalyst is favorable for obtaining a polymer product

having a comparatively high bulk density.

Example II-1
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In this step, the ratio of TiC14 to the porous carrier was 20 mmol to 1 g, and
the ratio of methyl aluminoxane to the porous carrier was 0.6 mmol to 1 g. 25
Example 1-4-2 Substantially the same as the Example 1-4, except for the
following changes: A solution of triethyl aluminum in heptane was dropwise

added\%‘(ﬁé@g@?@@@ﬁ 1§on4%@‘iﬁé{§§3%oﬂ{bqﬂ?ﬁ\£§@ﬁg&ﬂa§§ﬁg%%Eoéagrfér which

plg "k eene&le}-rln%'lﬂ Wals drOHWISg ded ever perIOd f30 Htﬁohrsngegg)re use.
reaction continued ror OLH’S at 65C unofer stlf‘rlng Qf‘%e resultant was

ﬁ@%(&ﬁd%&%ﬁé%ﬁlﬂ%ﬁﬁn%awmt@ﬁ tHevail B‘Bf"?’iﬁ?ﬁ“ﬂ)dtr‘?éhﬁfi%l‘i’sas used
satherlyalkoB5indiialtd way, wsnd dhehSafatioiofl tiethipkalgeninum to the porous
carrier was 1.5 mmol to 1 g. Example 1-4-3 Substantially the same as the
Examplg 2f4hexadpefertHaaranimgheidies aa ssighsidofrdegijahydrofuran and
atbiyinurm ktldeochneewasdiftapwiseaddEokover@mpenas dtddd 10 ndihltes, form a

aaﬂ&@gn%%@gtma%tm@g for 3 beure Tﬁ@ﬁ)a@lﬁgwmegfsm&léehn\%%&d to the

ded ver. g\per of 30 m tes an .[eac |on co tlnugg
Sf warm er Stirte 1en th t ained
or 1 our at un er stlrrln e resu ant was tere Was

GEEHRE YASAILOStED, thaFatid B éﬂ?ﬂrfo Tﬁ&‘b&P&u@‘é&?FFe%éri%drﬁh?& under
Yaguamd thes tatibeftrictiagl dlaMatmaiodirepusousrearrier was 4 mmol to 1

g. 15 Example 1-4-4 Substantially the same as the Example 1-4, except for

the folleWingchaaestcd gerativs Bfigietsy| Highiadnind peAYakRxaigsas the solvent
dropiwisepasdedddee nize peoiothoh 1’ biCMnutedcamd theat eaetion egaiinwed fovpwise
&d’&@&' rthERes o%?oel%ié?[b@fc%fﬁf Mﬁﬂ@pmﬁmﬁg q{ﬂpWh%er@&@&ﬂf%Y@I Bours at
88 E %81@1@5? tﬁearggu & r%va%tlt?ln Cgﬂtlnlée was dri)OLlf[ln atnegg)r f;] {hmes (25 ml

stlrrln e restltant was iitere Wash this step
P&ﬁé"&i‘%@‘h%%étpgé’rgug%é‘rh‘é‘i%ég %Sﬁﬂr%’l%lf &‘%H%B‘Pé’ffé Cﬁfrﬂﬁéthyl
aluminum to the porous carrier was 3.1 mmol to 1 g. 25 Exapaple 1-4-5
Substantially the same as the Example 1-4, except for the ing changes:
Triisobutyl aluminum was dropwise added over a perio inutes, and
the reaction continued for 1 hour. Then, TiC1
period of 30

A nonmetallocene ligand of the structure was dissolved in
hexane (as the solvent for dissolving the nonmetallocene ligand), then the modified
porous carrier was added thereto, and the reaction continued under stirring for 4 hours.
After filtrated, washed by hexane for 2 times (25 ml per time), and dried at 25°C for 4

hours, a supported nonmetallocene catalyst was obtained.

In this example, the ratio by molar of magnesium chloride to tetrahydrofuran was
1:14, the ratio by molar of magnesium chloride to ethanol was 1:3.5, the ratio by mass of
magnesium chloride to the porous carrier was 1:2, the ratio by molar of TiCl4 to the
nonmetallocene ligand was 1:0.5, the concentration by mass of the nonmetallocene ligand
was 0.05g/ml, and the ratio by mass of the nonmetallocene ligand to the Mg-treated

porous carrier was 0.15:1.

The catalyst obtained was named as CAT-II-1, in which the content by mass of Ti

was 2.94%, and the content by mass of the nonmetallocene ligand was 0.87%.

Example 11-1-1
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minutes, and the reaction continued for 8 hours at 30C under stirring. The
resultant was 30 filtered and washed by ethyl benzene. -50 Example 1-4-6
Substantially the same as the Example 1-4, except for the following changes:
Triethoxy aluminum was dropwise added over a period of 15 minutes, and

the SgaaclinneortiouadLas hbeuadhien-TiCl4wasdippwisaasddeshayer a

period of 30 minutes. Example 1-4-7 Substantially the same as the Example

1-4, except faristheolowog shanges:id ds0hnéyirrivminQxaRE Mas Aropydis@ed at
‘?‘g@BQn‘?ﬂ\é%‘NE’%Q?%&%%@%@@%G% the reaction continued for 1 hour.

Th [ [

en, TiC14 was dropwise added over a period of 30 minutes. Example
1-4-8fp %‘&gﬁ%ﬁ%ﬁ!'!éﬁ@&ﬁ%%% Uiﬁr%%%%'ﬁl -Aes@as%epmﬁ&aetf{a"%e%gl was
change:. rri, ox The ngnmetallocene ligand was changed to ple 1-4-
Ry e e B R e

ially e Exam except for the following change:

N CIS \OH 20 The nonmetallocene ligand was changed to -51 E amyle
[-4-10 Substantially the same as the Example 1-4, except for the+6 ng
change: gPPh_ _ 11 \ Oll The nonmetallocene li changed te. 5
N\
O Ph

H

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 magnesium bromide to tetrahydrofuran was
1:20, the ratio by molar of magnesium bromide to butanol was 1:2, the ratio by mass of
magnesium bromide to the porous carrier was 1:1, the ratio by molar of TiBr4 to the
nonmetallocene ligand was 1:0.3, the concentration by mass of the nonmetallocene ligand
was 0.11g/ml, and the ratio by mass of the nonmetallocene ligand to the Mg-treated

porous carrier was 0.22:1.

Example 1I-1-2
Substantially the same as the Example II-1, except for the following changes:

The molecular sieve was used as the porous carrier, and the thermal activation was

conducted at 4507 Tunder an Ar gas atmosphere for 4 hours.

The magnesium compound was changed to ethoxy magnesium chloride

(MgCI(OC;,Hs5)), the alcohol was changed to phenyl ethanol, and the chemical treating

O

O,

agent was changed to ZrCly.

OH

The nonmetallocene ligand was changed to , and the

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

In this example, the ratio by molar of the magnesium compound to tetrahydrofuran
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Example I-5 (application) The catalysts CAT-I-1, CAT-I-2, CAT-I-3, and

CAT-I-4 produced according to the 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 10 conditions. Reactor: 2 L

autociay etﬁ@rrﬂ%\’w(%ﬂéﬁ‘i'%1th€91|1)é'§1%@ﬁﬁﬁQBrHi%mQﬁtosﬂh'érM&Qleﬁﬁzﬁtlofhe ratio

Eyondmon 1L hexane as the solv?ent tE)he total ¥rmer|zat|?r1 greﬂslsu

16T, Was a%o by’ molar

a, tshe po )llmé%'lzeglﬁlgrll erature o? é)gﬂu he partial pressure o
AU ARE GERTISE] dF 0 31 BeE & AR tRBTRSRHAETEtiEH e bl D o e cppeentration

hexamesweds thd dethtocthBosatoclagandandithe. stigring rehrtkewasistastediags of the
Ayt 106 dbee Supparie theametallecpom catalysirang 8.60-catalyst was

added thereto, then hydrogen gas was supplied thereto up to 0.2 MPa, and
finally ethylene was supplied continuously thereto to keep the total
polymerization pressure at 0.8 MPa. After the 20 polymerization, the inside of

the aditvolade Wds3vented to the atmosphere, and the thus produced polymer
product was discharged and weighed for its weight (by mass) after drying.

The réshigawiahe phelyrmerprathsEnarelisted. ipxase féMoRnipiawiag charggsie

I-1. Catalyst Ratio by molar Poly activity Bulk density No. Co-catalyst) No.

of Al %‘Q&R’@P’E?@@éﬁ) t&j’/d’rﬂ@‘is AL Apfb el BRIMM BRI AeeR. 94 Doopdycted at

CATHudenethpir kS dtri62spIRTe t622%ahvmimoxane 3 CAT-I-2 triethyl aluminum
140 1.51 0.25 4 CAT-I-2 trieth 1 aluminum 500 1.58 0.25 methyl 5 CAT-I-2
100 11%¢ o3gnesiuminoxanend GATChangeettyeds e prapgium (Mg(OC2HS)2), the

alcohol was changed to ethyl cyclo hexanol, and the chemical treating agent was changed

to tetramethyl titanium.

e
The nonmetallocene ligand was changed to , 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 1:16, the ratio by molar of the magnesium compound to the alcohol was 1:3, the ratio
by mass of the magnesium compound to the porous carrier was 1:0.5, the ratio by molar
of the chemical treating agent to the nonmetallocene ligand was 1:0.4, the concentration
by mass of the nonmetallocene ligand was 0.02g/ml, and the ratio by mass of the

nonmetallocene ligand to the Mg-treated porous carrier was 0.48:1.

Example 11-1-4
Substantially the same as the Example II-1, except for the following changes:

Montmorillonite was used as the porous carrier, and the thermal activation was

conducted at 400 Junder a N, gas atmosphere for 8 hours.

The magnesium compound was changed to ethyl magnesium chloride

(Mg(C2H5)CI), the alcohol was changed to trichloro methanol, and the chemical treating
-56 -



10

15

20

aluminoxane 7 CAT-I-A triethyl aluminum 140 1.25 0.25 8 CAT-I-B triethyl
aluminum 140 2.34 0.25 9 CAT-I-3 trieth 1 aluminum 140 2.67 0.28 10
CAT-I-3 methyl 100 3.41 0.31 aluminoxane 11 CAT-I-4 trieth | aluminum 140
3.94 0.31 12 CAT-I-4 methyl 100 5.22 0.33 aluminoxane As can be seen

from: 30 eALSP QL themresuts btgined with the experiment Nos. 3 and 4
(or 5 and 6) 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 titanphmyas
increased, the polymerization activity of the supported nolqcene
catalyst and the bulk density of 5 the polymer product didshot ¢ han e Jo a
substantial degree. This fact indicates that, if the, supported non ocene
catalyst according to this invention is used for olgfi el
polymerization activity can be achieved at a comparatively-tess amo nt of
the co-catalyst. Further, the polymer product (for example polyethylene) thus

obtaingd iz SAAUAHSIZED; BXn%%‘z!?Q'@aRé’é)W@r morphdlogy and high polymgr,

bulk 10d sity. Further, as can be seen from a c parlson f the results

SAEL ﬁséi?ém&E%ﬁﬁ{Eﬂ?tﬁib%“@e RIS £HRES) h HEPable 1-1, by
us'ng th processiaCaarding ie, IS nueniion, 2 supperied RONMEIANACENS. o uran
catal avmg 8 paraﬂve ﬁlg er polymenf fion activity can be obtamed
\Wlﬁ%g {re tHBﬁﬁW@tQHdB%Hé f ﬁ‘r‘?d‘}%gé&ﬂ'é‘@rfﬁ&}“rﬂ?ﬁ%t?rféecWéﬁﬂﬁh}”ﬁ%étﬂﬂdhe ratio
hyans Sofl thathmegnasi cancbe saen frothasonwansoer of ithd :fesults abt@irkydnolar

viitthéhehcaxperimanhhaged: anehe (Phmaadceens and Hsard.3 ane dedcthtration
&é‘&'%ﬂhé‘sﬁoﬁfn%mé’&?&“ INOXaNG a9 3RE/ G0 CARIYRL IFJAYBIOIEQ of the

AL PR ATV e R HEGL Su ) s used as

the porous carrier, which

Example II-1-5
Substantially the same as the Example II-1, except for the following changes:

A Si0;-Al,03 composite oxide (containing 60% by mass of SiO;) was used as the
porous carrier, and the thermal activation was conducted at 600Junder a N, gas

atmosphere for 12 hours.

The magnesium compound was changed to isobutoxy magnesium (Mg(i-OC4H9)2),
the alcohol was changed to ethylene glycol ethyl ether, and the chemical treating agent

was changed to tetramethoxy zirconium.

—N

OH

The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to xylene.

In this example, the concentration by mass of the nonmetallocene ligand was
0.05g/ml, and the ratio by mass of the nonmetallocene ligand to the Mg-treated porous

carrier was 0.10:1.
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had been thermally activated at 60011 under a N2 atmosphere for 4 hours

before use. Anhydrous magnesium chloride was used as the magnesium
compound, ethanol was used as the alcohol, and TiC14 was used as the
chemical treating agent. 5 5 g of the anhydrous magnesium chloride was
weighted, and tetrahydrofuran and anhydrous ethanol were added thereto.

The mixture was heated to 60C to form a homogeneous solution. Then, 10 g

of theBhatprally-activated silica gel was added to the thus obtained solution
when it was still warm. After stirred sufficiently, the thus obtained mixture

was alowed dalbtahe fand 2shbeimSx anhen, [The micddpréovas: dolkewah §0ta nger

10 vacuum, so as to obtain 19.6g of a Mg-treated porous carrier. 5g of the
Mg-tréatdd parbubtemribbyvas vbeidioigss aric BUAPhaexant aghhe soventrirr, and
thistetepavasipdeed Meresadddien ad #5504 (as e ciemicahitephinig agenhours.
was dropwise added thereto over a period of 30 minutes under stirring, and

was reacteddossduhouss pdubd hdauokiersstirting hyhe sestshiant (Wasdbes )2).
filtered, washed by hexane for 3 times (25 ml 15 per time), and dried at 90C

for 4 hours, so as to obtain a modified porous carrier. PPIn OH 4
nonmetallocene ligand of the structure was dissolved | <
solvent for dissolving the nonmetallocene ligand), #
carrier was added thereto, and the reaction continued s
hours. After filtrated, washed by hexane for 2 times (25

dried af 25010l fh1R0AQU R 3 SUPROURS, ROAMptallocene :
obtained. In. thl? exa gle, the ratio %v EES? acr1 of m?nea m chlf)rlde to

PO APPSR VWAS T A PR FAREBY hearsh B hrlghesim e RIghgE s
ethanol was 1:3.5, the ratio by mass of magnesium chloride to the porous
carrier was 1:2, the ratio by molar of TiC14 to the nonmetallocene ligand was
1:0.5; neentration by mass of the nonmetallocene ligand 25 was
0.05¢g/ml, and the ratio by mass of the nonmetallocene ligand to the

Mg-tregireh RAIRUMCUTIRY Was-Geantp1d e CAAlYSE RRAIDSH WAMBAMERAS
CAT-II-1, innwhigﬁﬁtlhe content by m%a%ps of Ti Wasl§2.94%, and the gontent by

massgiiitie nopoIpiaHeseRealigaRd Wame.§6iou30Exampia ihk-Ihdhal activation
wHPR ARG e, 5aME: a8 DR AMRIS i [EHER g i fellowing changes:

atalyst was

The magnesium compound was changed to isobutyl magnesium (Mg(i-C4H9)2).

O,N,

N\

N

OH
PhoP , and the

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

The nonmetallocene ligand was changed to

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

The ratio by mass of the nonmetallocene ligand to the Mg-treated porous carrier
was 0.20:1.

In the obtained supported nonmetallocene catalyst, the content by mass of Ti was

2.77%, and the content by mass of the nonmetallocene ligand was 1.52%.
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A1203 was used as the porous carrier, and the thermal activation was
conducted at 7000under a N2 gas atmosphere for 6 hours. The magnesium
compound was changed to magnesium bromide, the alcohol was 5 changed
to butanol, and the chemical treating agent was changed to TiBr4. -v/\ OH

Ph The,penmetaliseanedigandanra ¢hangediia , and the solvent for
dissolving the nonmetallocene ligand was changed to decane. In this

exampleciheeatieby:5ro@aroR slagnesiexahpamide (antetpabyekoiransa@s hile the
oA RdB 711 R Rl A BRARSSI RIATRIAS (9 RHIAACL MRS kPl g the
? mais of 10 mﬁggesmm tbr?rylde tCo tlﬁfgoroufslfcarrlerswgs 1.1t e_ratlotb%/f an
i aP b FEH RS TS RSAMEEURSSARETEARY WALPE: P Mo WEHER A AiSF 1Y

Hesa SRR ABHmbtAfl vevee i lasansvig o digaed, dhiththdeatisngyasrisgiorthe The
nonimebdilccenehhganydiucitpeid piveatedicpordiug carties wasid2, it 15 possible to
Exapplg il isxbstantially the came s tbedaxamale pblo@XCaREforhg 1ow to

LEII wing changes: The molecular sieve was used as the porous carrier, and
the thermal activation was conducted at 4500under an Ar gas atmosphere
for 4 hours. The magnesium compound was changed to ethoxy magnesium
chloride 20 (MgCI(OC2H3)), the alcohol was changed to phenyl ethanol, and
the chemical tregtingagentavas changed to ZrC14. The nonmetallocene
ligand was changed to , and the solvent for dissolving the nonmetallocene

ligandswas.ahangest taglicalone meihae 11N tRic exampie: BadatiozRymetar

of the magnesium compound to tetrahydrofuran -55 was 1:12, the ratio by
molarToiethatio dgnasisno fcdra pound tdltwe ml dohwlidvastie lVikiereatiad pyronassirrier
Qf.the ggagnesium compound to the porous carrier was 1:1.7, the ratio by

molar of the chemical treating agent to the nonmetallocene ligand was 1:0.8,

the conagBptEiaRedY PASsal oamanmeiaiocans igamnd was it b3gimbsastdri was
DEoAIRYIRAFACLIS RI0BMALAIRGEAG AN [0.1g Ma-leaigd porous

carrier was 0.30:1. Example 11-1-3 Substantially the same as the Example
-1, exgephiayihealiauing ChANEess CAT-II-B.

As can be seen from this Reference Example, at the same amount of the
nonmetallocene ligand to be used, the polymerization activity of the supported
nonmetallocene catalyst can be increased by increasing the content of Ti therein, which
indicates that by using the process according to this invention, it is possible to freely
adjust (preferably, to a high degree) the polymerization activity of the resultant supported
nonmetallocene catalyst by altering the amount of the chemical treating agent to be used

during the preparation.

Example 11-2
Substantially the same as the Example II-1, except for the following changes:

In the following examples, a composite chemical treating agent was used, which
referred to the combination of a chemical treating agent and an assistant chemical treating

agent.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

treating agent) and triethyl aluminum (as the assistant chemical treating agent) .
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TiO2 was used as the porous carrier, and the thermal activation was
conducted at 10 5500under an Ar gas atmosphere for 2 hours. The
magnesium compound was changed to ethoxy magnesium (Mg(OC2H5)2),
the alcohol was changed to ethyl cyclo hexanol, and the chemical treating

agentM@@lﬂﬂ@xﬂ%@dri@ﬂ?i@!ﬁl%ﬁth{itﬁnMﬁe%?ﬁﬁdﬁ%@%@ﬂ@@%er@%%r 1.5
p’&%s‘? (989,194,379, 15 splvent far d&%%ﬁé‘ﬂ’\%f@%@?ﬂ&?%"?&eﬁ‘eﬁ Then,
Igand was c ang.edV{o cy(ﬁohexane. i this example, the ratio %y molar of the )
Sohe¥timisomiptuid ke ainarsiiffan &S 18, ik FAfYBY bttt traction
peagmesiufrcoinposnd 6 themleokioinngs The, e ltatiowby thesdibfthé washed by
maghe s eampasndltpeihenporoud aavderwas ludder the iatiofby Mmolars, @b as to
HB‘?a?PQ'HJ&@i'ﬂEﬁEBH?Qu@%H%P the nonmetallocene ligand was 1:0.4, the

concentration 20 by mass of the nonmetallocene ligand was 0.02g/ml, and

the ratio by mass of the nonmetallocene ligand to the Mg-tggated porous

carrier was 0.48:1. Example 11-1-4 Substantially the samee Example

[I-1, except for the following changes: 25 Monimorilloniteswas ysed as the

porous carrier, and the thermal activation wagTcafidutted at 4000under a N2

gas atmosphere for 8 hours. The magnesium compgdnd¥vas changed to

ethyl magnesium chloride (Mg(C2H5)CI), the alcohglawas changed to

trichlokonmmentle ahlok; card ithva Eloé thicatiire@ting  -56 agent was changeaktdissolved in

iRiameethonditaniam. fof fidNolvéhe Fink Qbnmthgibanvaiaineen@dioand wasgified

g@ﬁﬂge%}ﬁer%’s tl}&de%ol}{g{%tt&?%{?gisﬁ?ﬁ"@@&%f&% QSH@%EGA'E{F?S&GS'HQP}H W33 hours.
to toluene. In this exn%n}grezt,e ratio_by molar of the magnesium

ange o
él}f'ﬁf)g&‘l%ﬁetg’ tgﬁWdng&%ﬁ times (25 ml per time), and dried at 25°C for 4

hours, a supported nonmetallocene catalyst was obtained.

In this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.5, the ratio of the assistant chemical treating agent to the
Mg-treated porous carrier was 1 mmol to 1g, the concentration by mass of the
nonmetallocene ligand was 0.05g/ml, and the ratio by mass of the nonmetallocene ligand

to the Mg-treated porous carrier was 0.15 to 1.

The catalyst obtained was named as CAT-II-2, in which the content by mass of Ti
was 3.08%.

Example 11-2-1
Substantially the same as the Example II-2, except for the following changes:

The Mg-treated porous carrier was prepared according to the Example II-1-1.

_N/Q
/Ph

N
OH ~ Ph

The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to cyclohexane.

The composite chemical treating agent was a combination of TiCl4 (as the chemical
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5 was 1:12, the ratio by molar of the magnesium compound to the alcohol
was 1:1, the ratio by mass of the magnesium compound to the porous carrier
was 1:3.4, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.5, the concentration by mass of the

HQQJR%@#&Q‘}’%&i%ﬂ%%&%@r@&&l{ﬁ@'(@ﬂﬁé@%fﬁﬂ@t Rydpass atifgg agent) .
nonmetallocene ligand to the Mg-treated porous carrier was 0.05:1. 10

Exampledinlicn Sabstantiallythesameiasdhe exampledhbisexcrptfas tbeet for 1.5

fRllpwing £hanges: A RG34 03O MRAR IS, 9N G LGeNRINNGR0% Y MA%Ss was
SlO%) v%gg %sed as the ‘Pgl@%s carrier, and the thermal activation was
o R\ a

f
gg??dﬂ YT LRE? glgémffgsatmosphere for 12 hours. The

magnlesi m compound was cﬁgnged to iSObL{[O )érggg[gcl-:‘si

(Mg(i-& ﬁgff)a t%g’afcghé?was %hglr?é%rd oet ylene ffgor}}g tﬁg_etﬁ%??tatr%a the
e RakiRcantrdsang WathiOwatherHariged theetsiietndignyitlofrane esalco the
Ulle- e adorpoetadlocanedigand Was ohangég tohearnditbantOisolvient forss of the
dissebing dbe:nonmetadooens ligandias ehrngeehi@oyfane nbhihésallocene ligand
eXam -Héﬁtgafg%%ﬁgaé&?ﬂé?ma@ﬁthe nonmetallocene ligand was

0.05¢g/ml, and the ratio by mass of the nonmetallocene ligand to the
Mg-treated porous carrier was 0.10:1. -57 Example 11-1-6 Substantially the
same as the Example II-1, except for the following changes: A silica gel
obtainsd kyipyrahydrolysis of SiC14 was used as the porous carrier, and 5
the thermal activation was conducted at 65011under an Ar gas atmosphere

for 6 Batssanildiey Meghaesiumntbo Bposid Was chapgéd thefblbmiagndsipes:
(Mg(C2H5)2). The nonmetallocene ligand was changed to , and the solvent

for diS3eiWhg tthetribponetaliecesrewigandpaas eherded: to dyclotenpled 1162
Example 11-1-7 Substantially the same as the Example II-1, exceptfor the
following changes: Spherical polystyrene was used as the poro @ rier,
and the thermal activation =~y

The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to toluene.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

treating agent) and isobutyl aluminoxane (as the assistant chemical treating agent) .

A solution of isobutyl aluminoxane in toluene was dropwise added to react for 1.5
hours. The resultant was filtered, and washed by toluene for 1 time. Then, TiCl4 was

dropwise added.

In this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.3, the ratio of the assistant chemical treating agent to the
Mg-treated porous carrier was 1.5 mmol:1g, the concentration by mass of the
nonmetallocene ligand was 0.28g/ml, and the ratio by mass of the nonmetallocene ligand

to the Mg-treated porous carrier was 0.05:1.

Example 11-2-3
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was conducted at 20011under a nitrogen gas atmosphere for 8 hours. The
magnesium compound was changed to isobutyl magnesium (Mg(i-C4H9)2).
\X-P 15 The nonmetallocene ligand was changed to ' 011 11112", and the
solvent for dissolving the nonmetallocene ligand was changed to methyl
cycloRgxang:Meferenss-Exampig dinpid Substantialythe $a0e A% Ufinges:
Example 11-1, except for the following changes: 20 The ratio by mass of the
nonnefalioeenealigapstia daerivig -reajeehRRIOUSERITIRN toMas BxddiplclMinss.
obtained supported nonmetallocene catalyst, the content by mass of Ti was
2.77%, and the content by mass of the nonmetallocene ligand w 2%.
-58 The catalyst obtained was named as CAT-II-A, m this
Reference Example, the same process was used content of Ti in
the resultant catalyst was reduced, which was achiev reasiygtye
load of the supported nonmetallocene catalyst on the pofous carrie ./

result—lq{eagoﬁlmgq@gggeamﬂgt \ggghgngﬁ)ég@e@llocene nd used during the he
r cess. The resultindicates tha he process
DERAaton pie vhena e B

vin non locen an
ACCON |ng 0 IS | en ion, s pOSSIB|egt ree P&l of the

5 ”O“mﬁﬁ)%”é)‘%%%‘ %ﬂgr%a‘lh&e%% %GRS gr&fﬁdﬁ}{"{‘%nh&%é&%r ﬁ@ﬁgmlcal

Exam stantiall vyt e ast xamp excep

fB?f’dWﬁ]@géﬁQr?d’élsmFH]é'lré }B’%Wééé %’Ftﬁ%‘ﬁ@ﬁhfé]ﬁﬂbcc?é 4 g%?jgf'dlE e

Mg- tr%ate(fl %01(1) caerr | V\{Slr%l(% 05: 1 IHethe obtaln d su ort&%ﬂ to react for 1.
nonmetaliocene cafall St) the content'd y mass 6¥a‘ﬁ ndthe

Behtent By Frsdsss fﬁés n%%?ﬁ%iaﬁ@éeﬁéshﬁﬁﬁwwééee%ﬁ% lm@%aTaw TiCl4 was
dbipmed sldsdnamed as CAT-1I-B. As can be seen from this Reference
Example, at the same amount of the nonmetallocene ligand to be used, the

10 polynierizkitionxaciplity dheheasigpbortathlamorh et odemeicdtdlpstioandgsnt to the
ingreash iy inepaasing dneocondentaiolotheseiss whichhthiogicaiesnihagbyt to the
N@gﬂgeﬁl@dprp&%%% a&&ﬁ@' NG 40 HisANKERIEN, It {RPQSHEIGHfEGE Yy AL of the
orneIIleeraﬁ(%:ene 9'&?8& épnellpon%ml?er I%aatllcgj yar(lzltall\s/!st%p Ihte %Jr%%lé tqﬂ)cene ligand

to the Mg-treated porous carrier was 0.10:1.

15
Example 11-2-4
Substantially the same as the Example 1I-2, except for the following changes:

The Mg-treated porous carrier was prepared according to the Example II-1-4.

The nonmetallocene ligand was changed to , and the

20 solvent for dissolving the nonmetallocene ligand was changed to chloro hexane.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

treating agent) and triisobutyl aluminum (as the assistant chemical treating agent) .

-62 -



10

15

20

nonmetallocene catalyst by altering the amount of the chemical treating agent
to be used during the preparation. 25 Example 11-2 Substantially the same
as the Example 1I-1, except for the following changes: In the following
examples, a composite chemical treating agent was used, which referred to

the combinaisn afasheimieal iisaiig AcRNABYAN aesisiaBtehemisaact for 1.5
reating. agent e site chemical treating agent was a combination..
e et S R S R i o
$asidranPitetines treating agent) . -59 A solution of triethyl aluminum in

hexane was dropwise added to react for 1.5 hours. The resultant was then

fiterelh, AR viASRUI by Ot PexEhe BT thhel T haRe i A AL Erdsilket® e
adeeatahersts dvand paridd & 3odhsuitiéo ahththesseittichcayatintied g geent to
Heursgatr&04d pdey stimikigydhe mesollidnt was then filtered, washed by 5

hexane for 3 times (25 ml per time), and dried at 90C under vacuum for 4

hours, so as to obtain a modified porous carrier. PPIn OH A nonmetallocene
ligand of the structure was dissolved in hexane (as the solvent for dissolving

the néHepAfidként ligand), then the modified porous carrier was added

thereto, and the reaction continued under stirring for 4 hours. 10 After
filtratedbifaRtiely 69%%?1 @fﬁ?iﬁﬁ%@?ék% Pheibfi rﬁ‘i’é)t,hérfallﬂw@&}ga?l?@@eﬁér

4 hours, a supported nonmetallocene catalyst was obtained. In this examg)le,

the ratid oy FribIAIORAE ChetHiEA A RRB AT T THE WotfbtagReds |-

ligand was 1:0.5, the ratio of the assistant chemical treating agen

catalyst obtained was named as CAT-II-2, in which/Qe ent'by mass of Ti
was 3.08%. 20 Example 11-2-1 Substantially the same as the Example 11-2,

excepﬁﬁ@%%ﬁrﬁ@“ﬁ%%@*‘ﬁ@ﬂﬁﬁwas changed to , and the

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

The composite chemical treating agent was a combination of ZrCl4 (as the chemical

treating agent) and methyl aluminoxane (as the assistant chemical treating agent) .

A solution of methyl aluminoxane in toluene was dropwise added to react for 1.5
hours. The resultant was filtered, and washed by methyl cyclohexane for 1 time. Then, a

solution of ZrCl4 in toluene was dropwise added.

In this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.6, and the ratio of the assistant chemical treating agent to

the Mg-treated porous carrier was 3 mmol:1g.
Example 1I-2-6

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

The Mg-treated porous carrier was prepared according to the Example II-1-6.

-63 -



10

15

20

The Mg-treated porous carrier was prepared according to the Example
11-1-1. -v/\ OH Ph The nonmetallocene ligand was changed to , and the
solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane. 25 The composite chemical treating agent was a combination
of TiC14 (as the chemical -60 treating agent) and methyl alane (as
the assistant chemical treating agent) . A solutipn of metjay pihoxane in
toluene was dropwise added to react for 1.5 hg € resulto nt

A ‘"

the chemical treating agent to the nonmetallocene ligand was 1:T75, the ratio

of the RSHRTEHaRTRAI BRMliNG - g¥Rets the Mg-treated porous carrier was

0.6 mmollg, ihe concentraion by mass of e RoNmelalocens JBANd W8 hemical
0.02g/ml, andPthe f& |onrl)y mass Ofthehonmetaltdtene Igan to't

WRjirsateanporBl & cahpibr WA OS2t tho EXAIMYIShEMED Seasnangany the
same as the Example 11-2, except for the following changes: The

Mg-tréatdH8ogs HifHer WHEpPEPa/B SR diry (R EXANHE fe1ircriar 15
howmetdifocendtiigandwaidtelsdnged tyashad the chbsdivemedofodidsiviag Then, a
theurnon meraiocen eoligardvwagropangeditiedoluene. The composite chemical
treating agent was a combination of TiC14 (as the chemical treating agent)

and isobutyl aluminoxane (as the assistant chemical treating agent) . A

solution of isobutyl aluminoxane in toluene was dropwise added to react for

1.5 hexrsipihBdultant was filtered, and washed by toluene for 1 time.

Then, TiC14 was 20 dropwise added. In this example, the ratio by molar of

the clefitatidathe BgentishthExpoalndialicesart fgaHs frdly vio Bchneestio

of the assistant chemical treating agent to the Mg-treated porous carrier was

1.5 mhhSIMe et SRRt v By YAS BEeBRFb ArfsHiiegdfdoe de g atfallvhs
0.28g/ml, and the ratio by mass of the nonmetaliocene ligand 25 to the

Mg-treated porous carrier was 0.05:1. N
N

The nonmetallocene ligand was changed to O e

The composite chemical treating agent was a combination of tetraethyl titanium (as
the chemical treating agent) and triethyl aluminum (as the assistant chemical treating

agent) .

A solution of triethyl aluminum in hexane was dropwise added to react for 1.5
hours. The resultant was filtered, and washed by cyclohexane for 1 time. Then, a solution

of tetraethyl titanium in cyclohexane was dropwise added.

Example 11-3

The Mg-treated porous carrier was prepared according to the Example II-1.
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Example 11-2-3 -61 Substantially the same as the Example 11-2, except for

the following changes: The Mg-treated porous carrier was prepared

according to the Example 1I-1-3. N \O The nonmetallocene ligand was

changed to , and the solvent for dissolving the nonmetallocene ligand was
changed to xylene. 5 The composite chemical treating ags a

combination of TiC14 (as the chemical treating agent) and yI aluminum

(as the assistant chemical treating agent) . A $olution iethyl aluminum in
hexane was dropwise added to react for 1.5 e resultant was

filtered, and washed by xylene for 1 time. Then, 4 Wds dropwise added.

10 In this example, the ratio by molar of the chemicaltreating agent to the
nonméatatiocendlhgeamdligasdlod hetheuate of the assistant chemicaldsehitisigved in
3gamt Rihg Mo-liealad ROy icanIahYas hefnBiebdgntNeaaNLantaloR of the
mr%aﬁe%m pmsﬁt%‘% AR 43R0. 0350 BR9UT SRS R YA e for

e nonmetallocen treate rous ca was
EQ&H&I@ - -4@36 &ty “fﬁ%t’ggrl}gé Sihe rﬂﬁlssl é%‘éblﬂé%r t?‘fé dried
o Ilovfingndpatigastniae Myitreated porous carrier was prepared according to

the Example II-1-4. pp F N/P O F OH The nonmetallocene ligand was
chandd§to Al hssasd Eahasdderbigissonng TheAdameenbemiraligaadng agent)
was dhangeddaddethdrodiexare aTwiocdmpasiteichemicaldreatinggagedtwaasected

esabisaton 6b TiGddefas thechemicali tigating dagmtliénrd, WigMREYy hexane for 3
ﬁkﬂ@glr(lﬁlgnn@%ép?1%%&'8?}95“&&%%'@?5tﬁe%ﬂﬁgra\gi%ﬁgm 't%? 6 hours, so as to obtain a

supported nonmetallocene catalyst.

In this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.5, the concentration by mass of the nonmetallocene ligand
was 0.05g/ml, and the ratio by mass of the nonmetallocene ligand to the Mg-treated

porous carrier was 0.15:1.

The catalyst obtained was named as CAT-II-3, in which the content by mass of Ti
was 3.27%.

Example 1I-3-1
Substantially the same as the Example II-3, except for the following changes:

The Mg-treated porous carrier was prepared according to the Example II-1-1.

_N/Q
/Ph

N
OH >~ Ph

The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to decane.
The chemical treating agent was changed to TiBr4.

In this example, the ratio by molar of the chemical treating agent to the

nonmetallocene ligand was 1:0.3, the concentration by mass of the nonmetallocene ligand

-65 -



A solution of triisobutyl aluminum in hexane was dropwise added to react for

1.5 hours. The resultant was filtered, and washed by chloro hexane for 1

time. Then, TiC14 was dropwise added. In this example, the ratio by molar of

the chemical treating agent to the 5 nonmetallocene ligand was 1:0.9, and

o ratiq Q‘ﬁﬂheaﬁésiﬁ@%tﬁh%%'ﬁ?dsg‘%ﬁ“ﬂﬁ E}Qﬁ%éﬁllﬁl‘%d\églgﬁﬂi% RREONR: -treated

C%{Q&{ was 2 &]na@ g, Example 11-2-5 Substantially the same as the

xample SN 2, except]for the following changes: 10 The Mg-treated porous

carrier was prepared according to the Example 11-1-5. N X_C OH The

nonmetallocene ligand was changed to , and the solvent for dissolving the

nonmetaligaene digand was changed to methyl cyclohexane. The composite

chemical treating agent was a combination of ZrC14 (as the chemical treating
5 agen§anchmeinyaluminoxame Baittgagsisankphainical (tRatng: agents:

15 A solution of methyl aluminoxane in toluene was dropwise added to react

for 1.Fhboudpsirdhied estiiantanas filtarpetpared washéid Hy metRyxhaydiolekane

for 1 time. Then, a solution of ZrC14 in toluene was dropwise added. In this
example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.6, and the ratio of the assis cal

treating agent to 20 the Mg-treated porous carrier,
11-2-6 Substantially the same as the Example 11-2, e
changes: The Mg-treated porous carrier was prepared agcordin

ol 'ha‘lﬁwﬁ%@fﬁ’T%Et?%he%%m‘?%%‘?nﬁnwﬁﬁ e (e e, * ond the
L fsther A o o TSR e D et S e kg

treati L Asol t|on oft eth . alumi [ xane,was dro
adaedts Stted FHRAS (R AU EANGHITR R rsonvea

10 HhFBFBﬂE?X%%W%ﬂﬁ@“*F‘HEHg 429618tibAbPY 24 in toluene was dropwise
adde(frl Example 11-2-7

this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.8, the concentration by mass of the nonmetallocene ligand
was 0.15g/ml, and the ratio by mass of the nonmetallocene ligand to the Mg-treated

porous carrier was 0.30:1.
15
Example 1I-3-3
Substantially the same as the Example II-3, except for the following changes:

The Mg-treated porous carrier was prepared according to the Example II-1-3.

e
The nonmetallocene ligand was changed to , and the

20 solvent for dissolving the nonmetallocene ligand was changed to cyclohexane.
The chemical treating agent was changed to tetramethyl titanium.

In this example, the ratio by molar of the chemical treating agent to the
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Substantially the same as the Example 11-2, except for the following

changes: 10 The Mg-treated porous carrier was prepared according to the

Example 1l-1-7. 02Y N The nonmetallocene ligand was changed to The

composite chemical treating agent was a combination of tetraethyl titanium

(%%rﬁ@ﬁl%l L‘%Jﬁ%%é&ﬁ%&%tg 1@@?2&@?%@&%‘@{&&%@%@1 @%ﬁ@%&ﬁﬁéﬁ%&ene ligand

chemi reatin ent).. solution,of trie uminum in hexane was
O T T R G S TR 4 eacea

RASHE QMY EyEISHEXEre for 1 time. Then, a solution of tetraethy! titanium in

cyclohexane was dropwise added. Example 11-3 20 The Mg-treated porous

carrier was prepared according to the Example 1I-1. -64 / PPh2 "~ Oll A

non )t(%llo eng éi_gland of the structure was dissolved in 50 ml hexane (as

the solventfor dissolving the nonmetallocene ligand), then 5 g of the

Mg-treaiedh RRIAYSCALIGE WamARdeH Sherpto 3Rd, NG BRASN SRIFIRKG . s:

under stirring for 4 hours at 25C. After filtrated, washed by hexané€ for 2
times{Ro Nl RRLIINGHreMd dHET wad ?éﬁrk’c‘i‘ derora der 2hRiyis- rihen,
50 ml hexane was added thereto, and TiC14 (as the chemical treating agent)
was dropwise added thereto over a period of 30 minutes u stirring, and
was reacted for 4 hours at 6011 under stirring. The resulta@ks then
filtered, washed by hexane for 3 times (25 ml per time), ahd

nonmetallocene ligand was 0.05g/ml, and the ratio by mass of the

”O“mﬁﬁ%l'ﬁ&fﬁ%@@&%‘%&%&\"x%g%%ta%%ﬁ%ous_ carrienwas 0.15:1. 15 The j
catalyst obtained was nanied as CAT-I|-3, in which the content by mass of Ti
solvent for dissolving the nonmetallocene ligand was changed to toluene.

10 The chemical treating agent was changed to tetramethoxy titanium.

In this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.5, the concentration by mass of the nonmetallocene ligand
was 0.28g/ml, and the ratio by mass of the nonmetallocene ligand to the Mg-treated

porous carrier was 0.05:1.
15
Example II-3-5
Substantially the same as the Example II-3, except for the following changes:

The Mg-treated porous carrier was prepared according to the Example II-1-5.

—N
OH
The nonmetallocene ligand was changed to , and the
20 solvent for dissolving the nonmetallocene ligand was changed to xylene.

The chemical treating agent was changed to tetramethoxy zirconium.
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was 3.27%. Example 11-3-1 Substantially the same as the Example 11-3,
except for the following changes: 20 The Mg-treated porous carrier was
prepared according to the Example 11-1-1. -v/\ OH Ph The nonmetallocene
ligand was changed to , and the solvent for dissolving the nonmetallocene
|iganQﬁNﬁ’ﬁsCQ@Q&%@Etotﬁl@%lﬂ@eﬂihﬁﬁﬂemi%h&%e%ﬁ%@%ﬂ%ﬁl&&@i@gﬁgaﬁ% was
Di5din s exemple e ratio pymelar,of fhe chemicalireating GO8RL 10418 rous
ocene |ga?40fn was & Concentration y mass o P
ﬁi‘fﬁﬁfe%?o%éﬂel figand -65 was O. IIg/mI and the ratio by mass of the
nonmetallocene ligand to the Mg-treated porous carrier was 0.22:1. Example
11-3-2 5 Substantially the same as the Example 11-3, except for the following

5 chan rjf\/%g 6treated porous carrier was prepared according to the
Examp’ferﬂ- -2. The nonmetallocene ligand was changed to , and the solvent
for disglying: i nRnmERIosRNE igand 1as shanged indshiai malians:
The chemical tréating agent was changed to ZrC14, which was préviously
dBSOF}’ﬁQl\/ﬂQt&@J@WEB&%&&@P%Q &QBE@H&'QQ&%&Y&%% 1% bypRSS- iﬂs
this example, the ratio by molar of the chemical treating agent to the
nonmetallocene ligand was 1:0.8, the concentration by mass of t @
nonmetallocene ligand was 0.15g/ml, and the ratiq by mass<af the
nonmetallocene ligand to the Mg-treated porous cairig s 0.3071. 15
Example 11-3-3 Substantially the same as the Examp =3oexceEptHfar the
following changes: The Mg-treated porous carrier was prepared a i ging to
the BRI hdioter IR RANEIRIOEENS ioand weychanged ', and),
solvent for dissolving the nonmetallocene ligand was changed to cyclohexane.

10

Example 11-3-7
Substantially the same as the Example II-3, except for the following changes:
The Mg-treated porous carrier was prepared according to the Example II-1-7.
oo
o PhoP , and the

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

O,N,

The nonmetallocene ligand was changed to

Example 11-4
The Mg-treated porous carrier was prepared according to the Example II-1.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

20 treating agent) and triethyl aluminum (as the assistant chemical treating agent) .

A solution of triethyl aluminum in hexane was dropwise added to the Mg-treated
porous carrier over a period of 15 minutes to react for 1 hour. The resultant was filtered,

and washed by hexane for 2 time (25 ml per time). Then, a solution of the
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20 solvent for dissolving the nonmetallocene ligand was changed to
cyclohexane. The chemical treating agent was changed to tetramethyl
titanium. In this example, the ratio by molar of the chemical treating agent to
the -66 nonmetallocene ligand was 1:0.4, the concentration by mass of the
nonmetallocene ligand was 0.02g/ml, and the ratio mass of the
nonmetallocene ligand to the Mg-treated porous cas 0.48:1.5
Example 11-3-4 Substantially the same as the ple 11-3, except for the
following changes: The Mg-treated p rier was Pﬁhl‘epared according to
the Example II-1-4. FF VH OH The no alldcene ligand was changed

to, and the solvent for dissolving the nonmejallocene ligand was changed to
tolumael bOcTihdi ghaimiCah¢raatirigragent was changed to tetrahegtinexys the solvent

fisanilga ¥ thisexampie the fatinbyanelar afdhe rbemical drerting @gentdatinued

haeron ﬁ%@&?ﬂ%d??ﬂﬁé@’?ﬁt?&%@ \Ul%q%‘a%‘}?ﬂéﬁ%%r%&yﬂ??% b NG1 per time),
nonmetallocene lig was 0.28g/ml, and the ratio by mass of the
ﬁ%ﬂ}éetgl% EE fﬁ%ﬁ%rsthe Mg-treated porous carrier was 0.05:1. 15

Exampie, |3 paegiantaly %‘&3%{?&%%5 ha '?%@ﬂ“%v'ssldlra3’wel’s‘§%83£8rgﬁ?e 0 over
following changes: *the Wg-f‘_reate porous carrier was prepared according tt_o ‘
thEeERdMbRY IIMNBteN A T fiotih etatiseaiieditpartinas dhafgedngsr stirring.
dhd thell @Qtsehsahtfioli kkssdlvaghthiebydremetaliocdnaniga A0 whpechangedrid dried
thﬁ@%&h&&ﬂ%ﬁiﬁﬁlk reRling gy Was shanoeduishiatkamenexy reeapitil yst.
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In this example, the ratio of the assistant chemical treating agent to the Mg-treated
porous carrier was 1 mmol:1g, the concentration by mass of the nonmetallocene ligand
was 0.05g/ml, the ratio by mass of the nonmetallocene ligand to the Mg-treated porous
carrier was 0.15:1, and the ratio by molar of the chemical treating agent to the

nonmetallocene ligand was 1:0.5.

The catalyst obtained was named as CAT-II-4, in which the content by mass of Ti
was 3.23%.

Example 11-4-1
Substantially the same as the Example 11-4, except for the following changes:
The Mg-treated porous carrier was prepared according to the Example II-1-1.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

treating agent) and methyl aluminoxane (as the assistant chemical treating agent) .

A solution of methyl aluminoxane in toluene was dropwise added, then the resultant

was filtered, washed by toluene, and dried. Then, the nonmetallocene ligand was added.
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In this example, the concentration by mass of the nonmetallocene ligand was
0.05¢g/ml, and the ratio by mass of the nonmetallocene ligand to the
Mg-treated porous carrier was 0.10:1. 5 Example 11-3-6 Substantially the
same as the Example 11-3, except for the following changes: The
Mg-treated porous carrier was prepared according to the Example /
nonmetallocene ligand was changed to , and the seglvent for gissolving the
nonmetallocene ligand was changed to cyclohexan. ample 11-3=7
Substantially the same as the Example 11-3, except fo
changes: The Mg-treated porous carrier was prepared actording to the

Examplg lkdafre@ilozdnd @Mﬁxﬂﬁ’@’@ﬁi@é’&%‘? ligand was changed to Olj,q (e
i] 9 dﬂn 15 soI ent for dlslfolvmglthe onmeﬁallocgzne ? dwa
Vel’l 1SSO onmeta ne { a*% cxanc.
ange 0 me hI}%:ycelo exane. xaméf‘e e Mg-tre porous

cartier i RIERAEd 650G IR e Cuamile ks THeGOMBoR/e SERYEearca

treating agent was a com ination o & chemical treatin

RGN SHE ity Pal il & (dhcusensss §T&ﬁP&¥eWé%Pﬁé%%uH&“&&éﬁ'ﬁPC%e ligand
saiufidi ofimtieths/Irationkin upasn ¢lesteneowastalopiviedi gaivk ) tthend Migeaidt@drous
paiioss cakrierdsver aeening eftld plinuiestoofeald fordnticalr.itddaeingsufiant to the
wasfltsisd. nand washad ky fiexane for 2 time (25 ml per time). Then, a

solution of the -68 PPIn DH nonmetallocene ligand of the structure in

hexane (as the solvent for dissolving the nonmetallocene ligand) was added
thereto, and the reaction continued under stirring for 2 hours. After filtrated,
washed hypheKane for 2 times (25 ml per time), and dried at 25C for 2 hours.

5 Then, 50 ml hexane was added thereto, and TiC14 was dropwise added
therettubventalpe ried ahd@smiruie snplddi-dtimagp @iod tva folacied doanges:

hours at 6011 under stirring.
The Mg-treated porous carrier was prepared according to the Example II-1-2.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

treating agent) and isobutyl aluminoxane (as the assistant chemical treating agent) .

A solution of isobutyl aluminoxane in toluene was dropwise added first.

O

O,
OH

The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to toluene.

In this example, the ratio of the assistant chemical treating agent to the Mg-treated
porous carrier was 1.2 mmol:1g, the concentration by mass of the nonmetallocene ligand
was 0.28g/ml, the ratio by mass of the nonmetallocene ligand to the Mg-treated porous
carrier was 0.05:1, and the ratio by molar of the chemical treating agent to the

nonmetallocene ligand was 1:0.3.

Example 11-4-3
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The resultant was then filtered, washed by hexane for 3 times (25 ml per
time), and dried at the room temperature for 4 hours, so as to obtain a
supported nonmetallocene catalyst. In this example, the ratio of the assistant
chemical treating agent to the Mg-treated 10 porous carrier was 1 mmol:lg,
the canegpiatian b nassLfitkerenmetaloceneiganthnsa Qdpgiminthe:
ratio by mass of the nonmetallocene ligand to the Mg-treated porous carrier
was Orhs:Msganentbe paticn bympiataf frepahenmicatipatiog RIE Q- 1-3.
nonmetallocene ligand was 1:0.5. The catalyst obtained was named as
CAT- I, somghicitetbieeaotié ntbynpagsnofwhis 4 bonasid230of Exampie thk-dhgmical
sehstantially hie sameydaithe frRmRlhd isdisexeent fac ine dawingnt) .
changes: The Mg-treated porous carrier was prepared according to the

5 Exampleolitidnlof2@ctha aampasitachemitahicatigvagentdans dt.
combination of TiC14 (as the chemical treating agent) and methyl
aluminoxane (as the assistant chemical treating agent) . A solution of methyl
aluminoxane in toluene was dropwise added, then the resultant was filtered,
washed by toluene, and dried. Then, the nonmetallocene ligand ydded.
-69 N Ph OH N\Ph The nonmetallocene ligand was changed to , ape'the
solvent for dissolving the nonmetallocene ligand yr&s Nged to |
cyclohexane. In this example, the ratio of the assistantseshémi€al tregting
agent to the Mg-treated porous carrier was 0.5 mmol:lg,\the concer on by

massafdhe nremeselincana iganss 2ias-a-qeg/mi, the'ratio by massS of thed the
gometRlogens "'ﬁgfc}:%t&ﬁ‘r%?'t\éﬂét@?et‘i AR 8@59%&’%%‘%#-&8&1’ and the

ratio by molar of t emical treating agent to the nonmetalilocene ligand
was 1048 Exampleatd i 10 Substaniaimihieisame A e Exavale fsdreated
except for the followin clh nges: The M -Ireagednporou carrier wa .

%V {m%ﬁe %’(a he “ignl‘f?f-tﬁguﬂne ass o[t: the nonm tfl locene ligand

10 orous carrier Was
repared according to ompaosite cnemical treatin

Agertt Wasndl chnbitiatibn BRTSCLAhGastABCRBARE tesatng dfeMpdrfated porous
isoboty bvalunindxanen(hshiberagsistantchi@amidalieatiegnagenteating agent to the

nonmetallocene ligand was 1:0.7.

15 Example 11-4-4
Substantially the same as the Example II-4, except for the following changes:
The Mg-treated porous carrier was prepared according to the Example II-1-4.

The composite chemical treating agent was a combination of TiCl4 (as the chemical

treating agent) and triisobutyl aluminum (as the assistant chemical treating agent) .

20 A solution of triisobutyl aluminum in hexane was dropwise added first.
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A solution of isobutyl aluminoxane in toluene was dropwise added first. 15
The nonmetallocene ligand was changed to , and the solvent for dissolving
the nonmetallocene ligand was changed to toluene. In this example, the ratio
of the assistant chemical treating agent to the Mg-treated porous carrier was
1.2 mmol:lg, the concentration by mass of the nonmetallocgfiejligand 20 was
0.28g/ml, the ratio by mass of the nonmetallocene IigandMg-treated

porous carrier was 0.05:1, and the ratio by molar of the ckémital treating

changes: The Mg-treated porous carrier was prepared 2
Example 11-1-3. The composite chemical treating agent\was a combination of

TiC14rgas the chel ical tlreatiggx]age g)nan(g triethyl alwmninum (as the
; . . . . . d th
assistant 88%%?&%?%%3 |n1§%1ngent3 5Cﬁ sgfutlto()n of triethyl aluminum in hexane the

ehseardpiviss dybed i tonesieAee A Mgt iSee Igrag fHuerelsigRd to

and the solvent for dissolving the nonmetallocene ligand was changed to
xylene. In this example, the ratio of the assistant chemical treating agent to
the ng)—(’gar%aﬁgq _glpsporous carrier was 2 mmol:lg, the concentration by mass
of the nonr?letaﬁlocene ligand was 0.05g/ml, the ratio by mass of the

s nonmetallocena igand fo. the Ma:Uaaled RAroUs GRFHEHYas A fid 5\9%%@?

ratio by molar of'the chemical treating agent to the nonmetallocene liga

was 11"111e71vt%5t§§?e@i‘B&&%‘éﬁﬁi&@%&%ﬁ?%%é&@%@%%% Exampterii-9,
e

except for following changes: The Mg-treated porous carrier was
preparge asapedingle thier xmple dkdriwiie cantmesih@rerrial (reaiinchemical
ﬁ%&ﬁ%g"?%%ﬁ)"%ﬁ%ﬁ%ﬂ’hﬁ%h‘%}é‘n@&mﬁe%‘im&ﬁ'(_:Hé%ﬂ‘}é"elgt?e%% ando)

triisobutyl aluminum (@s the assistant chemical treating agent) . 20"A'solution
of trii%@QHIM{i@WB}iMW RRXRREWAS Hrenise %QQQJHv%se'Z&dgd to react for 1.5

10  hours, then the resultant was filtered, and washed by methyl cyclohexane for 1 time.

—N
"~
OH
The nonmetallocene ligand was changed to , and the

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

Example 1I-4-6
15 Substantially the same as the Example 11-4, except for the following changes:
The Mg-treated porous carrier was prepared according to the Example II-1-6.

The composite chemical treating agent was a combination of ZrCl4 (as the chemical

treating agent) and triethyl aluminum (as the assistant chemical treating agent) .

A solution of triethyl aluminum in hexane was dropwise added to react for 1.5
20 hours, then the resultant was filtered, washed by chloro hexane for 1 time, and dried

under vacuum for 2 hours.
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F OIl F The nonmetallocene ligand was changed to , and the solvent for
dissolving the nonmetallocene ligand was changed to chloro hexane.
Example 11-4-5 5 Substantially the same as the Example 11-4, except for the
following changes: The Mg-treated porous carrier was prepared according to

the Example 11-1-5. The composite chemical treating agent was@
f

X_C on The nonmetallocene ligand was chan%)egd to , and\the solventtor

dissoliAig THBHIAEEAfolsARTig4d ARSEAa cand the

ed to methyl cyclohexarr
Esienp lordisgobvire Sbreamidiil aprne digrn dsvthec Exaathle ahlogo drsent-for
the following changes: The Mg-treated porous carrier was prepared
according to the Example 1I-1-6. The composite chemical treating agent was
a combination of ZrC14 (as the chemical treating agent) and triethyl
alumiRGAPRIs thé dssistant chemical treating agent) . A solution of triethyl
alumigu tinthgl)fa e was dro wiﬁe adc]e(hgg react fO{ 1.% %Onhours, en the
resultaht WAS filtered “WASAR A by CAIRS hexaR& 8! 1°iths, ' qna"dhe "tk
vacuym fg 2 hots. 72, he nonmetaliosens igand,was chanded (. fndthe
solvent for disso vmg the nonmetalfo ngalrlgan was ghange to chioro -
hexang FamBlRdndfi SHBsiARtalN (he AT AR R AR MBI drdianium (as
xcept far the followin cisa&%ﬁ:. e l\?/IL}%-tr.eated orEus carrier \;vlﬁﬁs)g‘ :
e SR AL 8RS (S e L S i d B e b ST B g reetine
A&l was a combination of tetraethyl titanium (as the chemical treating

agent) and triethyl aluminum (as the assistant chemical treating agent) .
A solution of triethyl aluminum in hexane was dropwise added to react for 1.5

hours, then the resultant was filtered, washed by cyclohexane for 1 time, and dried under
vacuum for 2 hours. Then, a solution of tetraethyl titanium in cyclohexane was dropwise
added.

O,N,

The nonmetallocene ligand was changed to

Example II-5 (application)

The catalysts CAT-11-1, CAT-II-2, CAT-II-3, and CAT-II-4 produced according to
the Examples and the catalysts CAT-II-A and CAT-II-B produced according to the
Reference Examples were each used for ethylene homopolymerization under the

following conditions.
Reactor: 2 L autoclave for polymerization;
Polymerization method: slurry polymerization;

Conditions: 1L hexane as the solvent, the total polymerization pressure of 0.8 MPa,
the polymerization temperature of 8577, the partial pressure of hydrogen gas of 0.2 MPa,

and the polymerization time of 2 hours.
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10 A solution of triethyl aluminum in hexane was dropwise added to react for
1.5 hours, then the resultant was filtered, washed by cyclohexane for 1 time,
and dried under vacuum for 2 hours. Then, a solution of tetraethyl titanium in
cyclohexane was dropwise added. 02Y The nonmetallocene ligand was

Changtid fexkaExANRIEI M5 (ARRlicREN e rataSSife AL -thdae Alall-darted. A
nd CAT-Il-4 produc% accordl gi9 th Exam Ite

?&i‘l l’Stsd QT s o produce A A ing {0 the afﬁae?e%%%added thereto,

BieaiplEesiRreadn tERliforBersiRMe HofhopoRinmEkZEnalvHaglchTe™ spsupplicd
foliswirg denditicts.tRéaetoth? Lotalitpolave forpolymresizationt; 0.8 MPa. After the

5 Pelyimernzaiian meincde sharmepalisorizationyéeeditions dimbexaie, andh@e thus
?Péﬁﬁ@édt'ﬂ%ﬁﬁ}@kp;ﬁl}’dﬂ@[f '&%E%&L%%géﬁea% Qa/%MPé‘ féP%tPleé il ﬁ&'%ass) after
ipmperaie.ol Bo1d e parial pressure.of BYdibgen s of

nd Slym%risza or? f ﬁﬁé 0 oursYe ]ﬂ_ ne was'a
autockgye, and G SN MGANS AR Slared ethgn'fj%urewﬁ’&the %UPPO%%HS .
nonmetallocene catalyst a co-catal yst was a thereto, then hy
ARWAESUp Pl CHETERN U 0. W%ﬁa ﬁﬁ%waéﬁh%n@mg%bﬂwg&mamn
10 ewrrindoutly thBeetongs-keep the total polymerization pressure at 0.8 MPa.
After the 5 polymerization, the inside of the autoclave was vented to the
atmogpiterethatrpertesn proulicdd olyriak sfodisce s istharpscPamgred all at
weighed fbe if®lyeight {hiynngss nafterindryingp the pesddtsrafitied amount, i.e., 1g of
Q@%ﬁﬂ%ﬁ@?@é@"i‘r%g%lﬁ@lérbﬁlﬁﬁ(fﬁg@\ﬂﬂ?ﬂnzﬁh@c%é cWeh?ﬁ conducting
copolymerization of ethylene with other olefins (i.e., comonomer), the
capditipns were the same as aforesaid for the homopolymenzaﬂon 10 except
for-the-follg vvillg: After ulylcllc hasbeen aupplicd for 5-minutes;the
: s ] B densi

Ne. grqystq\p (S)é"’cﬁa% pqua}IIt?pte once, m()tr% the pBiyrterization Bybevretering®: eflsﬁy
pump at a predetermined amount iLe., Ig of the commeoner pef EhgCafithe (g/cm”)
supported nonmgtalloceng catalyst! Table II-1.

1 CAT-II-1 140 6.44 0.33

aluminum zation
triethyl homopolymeri

2 | CAT-I-1 500 6.53 0.33

aluminum zation
triethyl copolymerizati

3 CAT-II-1 butylene-1 140 7.73 0.35

aluminum on
triethyl copolymerizati

4 CAT-II-1 Hexylene-1 140 7.51 0.36

aluminum on
methyl homopolymeri

5 CAT-1I-1 100 7.27 0.35

aluminoxane zation
methyl homopolymeri

6 CAT-1I-1 250 7.42 0.35

aluminoxane zation
triethyl homopolymeri

7 CAT-1I-2 140 6.84 0.33

aluminum zation
triethyl copolymerizati

8 CAT-1I-2 butylene-1 140 8.12 0.35

aluminum on
methyl homopolymeri

9 CAT-II-2 100 7.95 0.35

aluminoxane zation
triethyl homopolymeri

10 CAT-1I-3 140 7.11 0.34

aluminum zation

11 CAT-1I-3 triethyl copolymerizati butylene-1 140 8.67 0.37

_74 -




Ratio by molar Poly activity Bulk density No. Catalyst No. Co-catalyst Poly
type Comonomer 3 of Al to Ti (kgFB/gcat) (g/cm ) triethyl homopolymeri 1
CAT-II-1 140 6.44 0.33 aluminum zation triethyl homopolymeri 2 CAT-II-1
500 6.53 0.33 aluminum zation triethyl copolymerizati 3 CAT-II-1 butylene-1

140 7.73 0,35, ,gluminum on {riethyl copolymerizati 4 CAT-II-1 Hexylene-1
uminum n
140 7.51 0,36 aluminum on methyl homopolymer 5 CAT-I1:1 100 7.27 0.35
1> |aluminoxane z&68H methyIHSMEPalymeri 6 CAT-11-1, @50 7.42 0.35;5 0.37
aluminoxaneativreteiethyl hormopalymeri 7 CAT-11-2 140 6.84 0.33
aluminum zationetkiethyl copptymerizati 8 CAT-1]-2 butylene-1 140 8.12 0.35
13 lalbiitiin on methyl, homopglymeri|9 CAT-1I-2 100 7'85 0.35 alurhitoxane  °3°
zation triethyl homopolymeri 10 CATT-11-3 140 711 0.34
triethyl copolymerizati
14 | CAT-II-4 butylene-1 140 9.27 0.39
aluminum on
methyl homopolymeri
15 | CAT-II-4 100 8.88 0.40
aluminoxane zation
triethyl homopolymeri
16 CAT-1I-A 140 6.01 0.33
aluminum zation
triethyl copolymerizati
17 | CAT-II-A butylene-1 140 7.04 0.35
aluminum on
triethyl homopolymeri
18 | CAT-II-B 140 6.74 0.33
aluminum zation
triethyl copolymerizati
19 | CAT-II-B butylene-1 140 7.26 0.34
aluminum on

As can be seen from a comparison of the results obtained with the experiment Nos.
1 and 2 (or 5 and 6) in the Table II-1, when the amount of the co-catalyst (for example,
triethyl aluminum or methyl aluminoxane) to be used was increased, i.e., the ratio by
molar of aluminum to titanium was increased, the polymerization activity of the

5 supported nonmetallocene catalyst and the bulk density of the polymer product did not
change to a substantial degree. This fact indicates that, if the supported nonmetallocene
catalyst according to this invention is used for olefin polymerization, high polymerization
activity can be achieved at a comparatively less amount of the co-catalyst. Further, the
polymer product (for example polyethylene) thus obtained is characterized by desirable

10 polymer morphology and high polymer bulk density.

Further, as can be seen from a comparison of the results obtained with the
experiment Nos. 3,4 and 1 (or 8 and 7, or 11 and 10, or 17 and 16, or 19 and 18) in the
Table II-1, the supported nonmetallocene catalyst according to this invention boasts a
high copolymerization effect. That is to say, under the same polymerization conditions,

15 the copolymerization activity of the catalyst is higher than its homopolymerization
activity, and under the same polymerization conditions, the bulk density of the resultant
copolymer is higher than that of the homopolymer.

Still further, as can be seen from a comparison of the results obtained with the
experiment Nos. 16, 17 with 1, 3, or 18, 19 and 1, 3 with CAT-II-A and CAT-II-1, and

20 CAT-II-B and CAT-II-1, the homopolymerization activity of the CAT-II-A is lower than
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aluminum zation 11 CAT-II-3 triethyl co of merizati but lene-1 140 8.67 0.37
-74 aluminum on methyl homopolymeri 12 CAT-II-3 100 7.85 0.37
aluminoxane zation triethyl homopolymeri 13 CAT-II-4 140 8.31 0.36
aluminum zation triethyl copolymerizati 14 CAT-1I-4 butylene-1 140 9.27 0.39

a{smyﬁuf@ t@f})ﬂTﬁﬁlﬁ'm@m@qum@#ﬁ&ﬁI b (i)lﬁ{;’e%&%&aﬁe@f&kﬁmlﬂtgmn%an the
|on e meri m 0
meﬁ% ol O A S 1R S T P M SE e of ne
i KT EBBATR B CPRE 8“?%163313’%3{?&%{%}?2’5{ 6%&@&1%““ The
&;poMn@t@ath&@twothtbuW@wehEmbpi'azs 0 B4impaminuthopofspagietion
seencframile eaxnpakisemiafiibe ravis ekigined wilithe expersnashNes thd active
AL (0AS ARG g Tablf i, whngJhe amount of the corcatalyst (for

example, triethyl aluminum or methyl aluminoxane) to be used was
increased, i.e., the ratio by molar of aluminum to titanium was increased, the
polymerization activity of the

Example III-1

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which

had been thermally activated at 600[] under a N, atmosphere for 4 hours before use.

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, the
thermally activated silica gel was added to the thus obtained solution. After stirred at
60°C for 2 hours to form a transparent system, hexane (as the precipitating agent) was
added thereto to precipitate the solid. The resultant was filtered, washed for 1 time by 50

ml hexane, and dried by suction so as to obtain a Mg-treated porous carrier.

50ml of hexane as the solvent in this step was added to the Mg-treated porous
carrier. 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 60 under stirring.
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 modified porous carrier.

==\
PPh;

OH

A nonmetallocene ligand of the structure was dissolved in
hexane (as the solvent for dissolving the nonmetallocene ligand), then the modified
porous carrier was added thereto, and the reaction continued under stirring for 4 hours.
After filtrated, washed by hexane for 2 times (25 ml per time), and dried at 25°C for 2

hours, a supported nonmetallocene catalyst was obtained.

In this example, the ratio by molar of the magnesium compound to tetrahydrofuran
was 1:12, the ratio by molar of the magnesium compound to the alcohol was 1:4, the ratio

by volume of the precipitating agent to tetrahydrofuran was 1:1.25, the ratio by mass of
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5 supported nonmetallocene catalyst and the bulk density of the polymer
product did not change to a substantial degree. This fact indicates that, if the
supported nonmetallocene catalyst according to this invention is used for
olefin polymerization, high polymerization activity can be achieved at a

M@ﬁ@yﬁlﬁﬁ|%%%1E8ﬁ%”&9ftlﬁ|8eﬁ%?oﬁ@@%ﬁef%i@ef  thenPalyrpep fﬁ’l@'}%ﬁt of the

gh rn%)((:ampeat % thuas I?btalned 1S Cha Cten&%d t%X der?clé% atlon b mass
Tymer morp Iﬁ 50 mer Bu?ﬁpgensny sFurther 83'Can be &

o eapeam‘ﬁaﬁgmaﬂ%?e%eﬁtg i éﬁiea%fhetﬁ%tl%ﬁzpsé?m?érﬂfm%%nsn%?ﬂéoceﬂe

li gordBtatie Tagnediemd dioportivasd 86, or 19 and 18) in the Table II-1, the

supported nonmetallocene catalyst according to this invention boasts a high

copolyhtetiatiohrasedmmat iotrday hvddi e same polymerization

conditions, 15 the copolymerization activity of the catalyst is higher than its

homopolymerization activity, and under the same polymerization conditions,

the buylk de SI of the resultant copolymer is higher than that of the

homo ’&Wﬁ% ﬁtﬁ[gfurther as can be seen from a comparison of the results

?;t,:'al:- _%svt\g}ahl@g_llﬁ)(paerrrllrenen N%S%\ %1%?11"’5%%&?%5‘?{)}% Jfgl o%n]g' C an}gre]:s
homo?l%y Hll%ﬂ?e% {Rﬁ' ggﬁl\gpﬁﬁ)& %gsccﬁgnge@‘ {3 I&a%q{etshﬁ‘lg BZénmﬁt %éhﬁcohol was

CAT-II-1, however, Increment in th € Ccop ol ymerizatuon effect |s higher than t

fﬁﬁ&rge‘i‘hté’nPfﬂB%Bh&ﬁSlQh?eHE%%ﬁaé}é‘ﬁv@e&r‘tﬁVé‘scﬂ‘ﬁa‘}E%i@‘h é‘P‘EhaTPen the
wherhat gheaspArforie hewvesieg, dpereeriensifiteé. copolymerization effect is

lower than the latter. The fact indicates that the nonmetallocene liga Ad plays

a main part in the copolymerization 5 effect, while the polymenzat @: tivity
depends mainly on the content of the active metal | *
nonmetallocene catalyst. Example IlI-1 A silica ge
company) was used as the porous carrier, which 10 hadi¥jeen thermalfy
activated at 60011 under a N2 atmosphere for 4 hours befgre use. 5 g of
anhydretiaraesieldnesnentisiiae @astd#nagthdsium compo nd) was - and the
weightedr dsoximixad solventibddetiraliydrofunariandethandhéas.the

alcohol) was added thereto. The mixture was heated to 60C under stirring for

1.5 hdurgiodormpée stiatiano Phiene lireofies malip ctivatethpilical gelteiedydrofuran
added4to tie taus ebtaiord solionaAfterustircesh ik GOChEoLIRIMURSHD 1:5.7, the

FRHB‘ B USRS Th e iR %’% dasdepinaipiaing daenh was aldeimass of

ereto to reC| itate the solid € resultant was fllteir;zd washed Lor 1t|{n
5161agne um compoun to the porous carrier was olar of the

'the ratio
chemical treating agent to the magnesium compound was 0.45, the concentration by mass
of the nonmetallocene ligand was 0.05g/ml, and the ratio by molar of the nonmetallocene

ligand to the magnesium compound was 1:2.7.

Example I11-1-2
Substantially the same as the Example III-1, except for the following changes:

The magnesium compound was changed to diethoxy magnesium, 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.
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ml hexane, and dried by suction so as to obtain a Mg-treated porous carrier.
50ml of hexane as the solvent in this step was added to the Mg-treated
porous carrier. Then, TiC14 (as the chemical treating agent) was dropwise
added thereto over a 20 period of 30 minutes under stirring, and was reacted
for 4 hours at 6011 under stirring. The resultant was then filter@hed by

hexane for 3 times (25 ml per time), and dried at Q0C for 2 hqu as to
obtain a modified porous carrier. rrh, OH A nonmetallg€etie ligand of the

thereto, and the reactlon continued under stlrrlng for 4 ha(yrs. After filfrated,

washdlBby HREREIGFS tiHsa8d 28 4 PePEfieioand dried at 25C for 2 houtad the
sobuanh detedi nohimet difb temadtakipstolzs wbain clangatio dreliplemgibargio

by molar of the magnesium compound to tetrahydrofuran was 1:12, the ratio

by mdlahét eremRigABS PRSI toctHe HietHs) m&pf%dth%tkﬁtwrsewmer
velumé, ofi¢hetjardgipitatingfatye m dgrietnah ydrofunan was tab@bptheanatiesbly 20, the
m%a)?fmtﬁ@rt&etﬁ@e}gmumlp@mwm to ﬁh@mwmrni@r Wasakid theolume of

[RlQ bég LTINS, Geryeal Heatr % 804 19 the me %“%e?‘%ﬁ%l%om PO emical
was gncgentratlon E) ?Inass the nonmetal ocen

was
6“(?6‘@‘%gﬁ?fdt?n@?a‘ﬂ&%’s‘/‘Wa?‘&??ﬁé%?fﬁfe?a%c@ﬁec%cﬁﬁg‘%%é’y mass of the
neagrrssilare cohgradndaw s 128nb Mkthataystbobraedivhs marmethHgcene ligand
ATe Ihrlondskampden fbund. asbs@atially the same as the Example I11-1,

except for the following changes: The magnesium compound was changed to
magnesium bromide, the alcohol was 10 changed to propanol, and the
precipitating agent was changed to decane. Then, the washing was
perfolreaply Usimcpdecane for 3 times. /\ APL N OIl ~Ph The

nonmetallocene ligand was changed to , and the solvent for dissolving the
nonm%lfhﬁt?@élﬁ&ngﬁnﬂi%é\ﬂhsr%@aﬂtéetélhénéxcept for the following changes:

The magnesium compound was changed to diethyl magnesium, the alcohol was
changed to hexanol, and the precipitating agent was changed to cyclohexane. Then, the

washing was performed by using cyclohexane.

The chemical treating agent was changed to TiBr4.

e
The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to cyclohexane.

In this example, the ratio by mass of the magnesium compound to the porous carrier
was 1:3, 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 1:3.5, 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 was 0.15, the concentration by mass of the
nonmetallocene ligand was 0.02g/ml, and the ratio by molar of the nonmetallocene ligand

to the magnesium compound was 1:6.
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In this example, the ratio by molar of the magnesium compound to
tetrahydrofuran 15 was 1:40, the ratio by molar of the magnesium compound
to the alcohol was 1:5.7, the ratio by volume of the precipitating agent to
tetrahydrofuran was 1:2, the ratio by mass of the magnesium compound to
the porous carrier was 1:2, the ratio by molar of the chemical treating agent
to the magnesium compound was 0.45, the concentration by mass of the
nonmgiakgaensg ligand was 0.05g/ml, and the ratio by molar of the
nonmetallocene 20 ligand to the magnesium compound was 1:2.7. Example
111-1satSubstdhtielysthiecsante & dhg EXANIplexddi-forekedpll fovithyechanges:
following changes: The magnesium compound was changed to diethoxy
magnékiumaghesalookompasn®Sveharigedetb touthhaly lanmd ghes pracigitatiinghol was
aganiewas pangada.iel prA AR Jherathe; Nashing vamparfermady using
pentane for 3 times. The chemical treating agent was changed to ZrC14,
which was previously dissolved in toluene. -77 The nonm ene ligand
was changed to , and the solvent for dissolving the nonme ene ligand

2\ (o b; volume of
the precipitating agent to tetrahydrofuran was 1:4, the rgtio by molar of the

chemigal {EaatingIRIeH l?%&lﬂﬁ NAIBRS gaqgmpoun (s 0.26, the , and the
soneer @tﬁosso;o A A

ratio molar o nonme a ocene li gneS|u ompound

was 11'1;13 tgi SJEQ( tg%tﬁﬁ’;[ Hgs ﬁﬁﬁ“&%&'ﬂﬁ(ﬁ@%&v‘%mus carrier

111- except 0W|n anges agneS|um com
&?ﬁdg%a% &Bi‘n Yrﬁ’ﬁ GHedidh, %&%B%?%%%O‘Eﬁaw ALY HD LRt Wi - the

préeipitanivlgragene \magnﬁﬁ&hgéem@@y&dﬁéhaﬁétdhhbwaﬁhbﬁglmgm Ry Viedgme of
perfereagdinyngsingmyel ohexanéofinachemical, treatingcaggnhwlas changehemical
EPeItiﬁg‘laéent to the magnesium compound was 0.22, the concentration by mass of the
nonmetallocene ligand was 0.28g/ml, and the ratio by molar of the nonmetallocene ligand

to the magnesium compound was 1:1.

Example 11I-1-5
Substantially the same as the Example III-1, except for the following changes:

The magnesium compound was changed to methoxy magnesium, and the alcohol

was changed to cyclohexanol.

—N

OH

The nonmetallocene ligand was changed to , and the

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

dissolving the nonmetallocene ligand was changed to cyclohexane. In this
example, the ratio by mass of the magnesium compound to the porous

carrier 20 was 1:3, the ratio by molar of the magnesium compound to
tetrarygmf#@ﬁmag 1:14, the ratio by molar of the magnesium compound to

the alcohol was 1:3.5, the ratio by volume of the precipitating agent to
tetrahygofiiianyas ndhe meiginpelanaf the ghaoioal fraiing:agentdo

the magnesium compound was 0.15, the concentration by mass of the

nonmékall acemne sigandovas th02g il cend ¢hetoation by mala¢svirihehloride, and the

QRBHJ)@‘?@HQ%Q%EGQG%h@%ﬁ%m%maQnes'um compound was 1:6. -78
Example 111-1-4 Substantlally the same as the Example 111-1, except for

magnesium, the aIcohoI was 5 changed to hep
treating agent was changed to ZrBr4. pp F V E/Ok \
ligand was changed to , and the solvent for dissolvisgthe tfonmetallocene
ligand was changed to ethyl benzene. In this example, \the ratio by mass of

the magnesHe cRoRANNdIthaParaus gasrier was-1:8, the ratio by molar
of the magnesium compound to tetrahydrofuran was 1:10, the 10 ratio by

molar of the magnesium compound to the alcohol was 1:4, the ratio by

volume of the precipitating agent to tetrahydrofuran was 1:1, the ratio by
molatiathplehBnidal treating agent to the magnesium compound was 0.22,

the concentration by mass of the nonmetallocene ligand was 0.28g/ml, and

the ratiebbipntielhr b threnaonriistiiieoune ligdndxtophiniby Fakumm gchapeend
was 1:1. 15 Example 111-1-5 Substantially the same as the Example 111-1,
excep‘}lf%@%hﬂé%ﬂé%r@g @W@gg carrier, which had been thermally activated at 800

under a N, atmosphere for 12 hours.

The alcohol was changed to cyclohexanol.

O,N,

The nonmetallocene ligand was changed to

Example III-1-8
Substantially the same as the Example III-1, except for the following changes:

Polystyrene having a carboxy group on its surface was used as the porous carrier,

and the thermal activation was conducted at 20001 under a N, gas atmosphere for 2 hours.

The alcohol was changed to methyl cyclohexanol.

NH PPh,

The nonmetallocene ligand was changed to
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The magnesium compound was changed to methoxy magnesium, and the
alcohol was changed to cyclohexanol. -N X-C OH 20 The nonmetallocene
ligand was changed to , and the solvent for dissolving the nonmetallocene
ligand was changed to xylene. -79 Example 111-1-6 Substantially the same
as the Example 111-1, except for the following changes: The magnesium
compound was changed to ethyl magnesium chloride, and the alcohol was
changadigprhenyldutanol. ox 5 The nonmetallocene ligand was changed to
Example 111-1-7 Substantially the same as the Example 111-1, except for
the folobgingtchpnge sarie 20 svBsaugee Ab thexpepotis casrienowlighchadses:
been thermally activated at 80011 10 under a N2 atmosphere for 12 hours.
The aMoholeva chiarigedo cyoldieyapoiup2y Nis Thefmonmetallsdene the porous

bgand was ehangaddobxampievktledn8ul Substantiaiydhe Same asmtbehere for
Example 111-1, except for the following changes: Polystyrene having a
carboxy group on its surface was used as the porous carrier, and the thermal

activafign Was cAnAUELad8h a0 AL ungesa N2 &%ﬁ&@?‘%@ﬁ@%ﬁlmr #l1QHESalcohol
~ou The

'IV'Vgtse Ce:-}llcohcg %/(\)/a%crpeln ed to methyl cyclohexanol. x '[l,
nonmetatiocene ﬁggn was changed to -80 Example 111-1-9 Substantially
the same as the Example 111-1, except for the following cha/@

N
H
S
e
The nonmetallocene ligand was changed to .

Example 11I-1-10
Substantially the same as the Example III-1, except for the following changes:

Silica produced by pyrohydrolysis of SiCl4 was used as the porous carrier, and the

thermal activation was conducted at 6000] under a dry N, gas atmosphere for 8 hours.

The magnesium compound was changed to butoxy magnesium, and the alcohol was
changed to heptanol.

PPh;
OH

The nonmetallocene ligand was changed to

Example III-1-11
Substantially the same as the Example III-1, except for the following changes:

TiO2 was used as the porous carrier, and the thermal activation was conducted at

40001 under a dry Ar gas atmosphere for 4 hours.
-81-
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Montmorillonite having a hydroxy group on its surface was used as the

porous 5 carrier, and the thermal activation was conducted at 30011 under a
N2 gas atmosphere for 6 hours. The magnesium compound was changed to
propoxy magnesium, and the alcohol was changed to phenyl ethanol. N OH

I\ Tr@@%%@”%e%ﬂw was changedto AuE Mgl lukilthioride, and the
SL bﬁ(t)zfmtla the sép{ne ast e Exam]ole 111-1, except for the following

ange\évaS ilica pro&})ceél‘ BB)P p}ProIhydrolySB of SiC14 was used as the
porous carrier, and the thermal activation was coridycted. 260011 under a
dry N2 gas atmosphere for 8 hours. 15 The ma mund was
changed to butoxy magnesium, and the alcohol was cliangéd to heptanol. off
The nonmetallocene ligand was changed to Exampe IH-1-11 20 Substantially
the same as the Example 111-1, except for the following ghanges: TiO2 was
used as the porous carrier, and the thermal activatjonWas conducted at
40011 under a dry Ar gas atmosphere for 4 h L[S 1 [
compe i GIABYRA {0 RENI B
changed to phenyl propanol. NO \ O The nonmetallocene ligand was
changed to 5 Example 111-1-12 Substantially the same as the Example
111-1, except for the following changes: The MCM-41 molecular sieve was
used Bsdiagiperpusigarrier, and the thermal activation was conducted at
45011 under a N2 gas atmosphere for 8 hours. The magnesium compound
was chengediidl ethylsamagnedivBxehipieddBE]-dAndxidwt for the following changes:

The MCM-41 molecular sieve was used as the porous carrier, and the thermal

activation was conducted at 4500 under a N, gas atmosphere for 8§ hours.

The magnesium compound was changed to ethyl magnesium chloride, and the

alcohol was changed to phenyl butanol.

The nonmetallocene ligand was changed to

Example I1I-1-13
Substantially the same as the Example III-1, except for the following changes:

The magnesium compound was changed to propyl magnesium chloride, and the

alcohol was changed to phenyl pentanol.
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10 alcohol was changed to phenyl butanol. P N PPhi ON The
nonmetallocene ligand was changed to Example 111-1-13 Substantially the
same as the Example 111-1, except for the following changes: 15 The
magnesium compound was changed to propyl magnesium chloride, and the
alcohol was changed to phenyl pentanol. -82 V en tallocene
ligand was changed to Example 111-1-14 Subst . e as the
Example 111-1, except for the following changes: |5 The magnesium
compound was changed to butyl magnesium chloride. P x,c 0 \ox The
nonmetallocene ligand was changed to Example 1112 Aocsilica gel (ES757,

(|

&

from the Ineos company) was used as the porous er, which 10 had been
thermally activated at 600C under a N2 atmospkere~Nsr 2tours before use. 5
g of afinydrous mihgreesiliguohleadehfagdieonagnesium dompound) was
weighted, and a mixed solvent of tetrahydrofuran and ethanol (as the
alcohol) was added thereto. The mixture was heated to 60C under stirring for
1.5 hours to form a solution. Then, the thermally activated silica gel was
added xneethils! obtained solution. After stirred at 15 60C for 2 hours to
form a transparent system, hexane (as the precipitating agent) was added
theretR5BREGIY4he tARSAtdherhrararlgi bl was st dht i it c hangfs:
by 50 Lnl hexane, and dried hy suction so as to obtain a Mg-treated porous
carriel " HHEBIBIIFYEBAINPIEES 8 aBRSIISiRY B MR GA ﬁg%m was
used, which referred to the combination of a chemical@ng agent and an

assistant chemical treating 20 agent.

NH PPh,
/ J
H,C o

OH

The nonmetallocene ligand was changed to

Example I11-2

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which
had been thermally activated at 600°C under a N, atmosphere for 4 hours before use.

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, the
thermally activated silica gel was added to the thus obtained solution. After stirred at
60°C for 2 hours to form a transparent system, hexane (as the precipitating agent) was
added thereto to precipitate the solid. The resultant was filtered, washed for 1 time by 50

ml hexane, and dried by suction so as to obtain a Mg-treated porous carrier.

In the following examples, a composite chemical treating agent was used, which
referred to the combination of a chemical treating agent and an assistant chemical treating

agent.

To the Mg-treated porous carrier, a solution of triethyl aluminum (as the assistant

chemical treating agent) in hexane was dropwise added under stirring over a period of 15
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To the Mg-treated porous carrier, a solution of triethyl aluminum (as the

assistant chemical treating agent) in hexane was dropwise added under
stirring over a period of 15 -83 minutes, and the reaction continued for 1
hour. Then, TiC14 (as the chemical treating agent) was dropwise added

mﬁﬁﬁ& Oy§d %9%9@[1% 3Q inke SsorNd 1Be: reﬁ@fpnrl@ﬂltk% e Uhnheur %@Etm g
nder S |rr|n hexa

ant was then filtere e

S e e R R PR o S SRR Raction
ﬁ?&&i‘i‘i‘&ﬂl BF&E%HFr?ér 6B | Angsi KR BKmERLIEERHaN dﬁ??d%‘f‘ﬂfé@fﬁ&‘ctﬁ?éhed by
hﬁa@@s@l\ﬁedWSh@%ﬁé (as thessohmeshtférddigsdivindahé honraetallatépebtain a
hgand}dtpernithemnedified porous carrier was added thereto, and the reaction
continued under stirring for 4 hours. After filtrated, washed by hexane for 2
times (25 ml per time), and dried at 25C for 2 10 hours, a
nonmetallocene catalyst was obtained. In this example, the xatje
the magnesium compound to the porous carrier was X’ I
of the magnesium compound to tetrahydrofuré '12ﬁ the ratlo by molar
of the magnesium compound to the alcohol was 1 &the ratio by volume of
the precipitating agent to tetrahydrofuran was 1:1.254the ratio by molar of the
chemft eI eiadare &g tothdigiseERim compound was 0.2, thiasratigadred in
tra assistanbecheiviodal fireatinglagentthe thenMeptheated paous, carsientheamadified

pyneiilgatherconcantatian Ryonass 1of teecnonstiahacens dgasnstMastor 4 hours.
QQ20iM.and %ﬂ@&'%%&%@ﬂ‘?‘?ﬁ%ﬁ‘%%f’ﬁ@ﬁﬁd&awé‘amﬂ at 25°C for 2

magnesium compound'was 1:3. The catalyst obtained was named as
CRTEA- ?Rﬂc\ﬁﬁﬂcﬂ%e&lﬁ%ﬂi%ﬁﬁfﬁlﬁgwsﬁ 5As 2. 86% and the content

by mass,of the nopemtﬁtallcgce e I| v&as 0.9%. Exam - _Ehe

Substantaly HarsEme ad t LS or?he OfidNipgorous carrier
BHfarigbstha %1athjfn"éﬂlﬁ‘ié’cﬁ??eamfi‘ﬁﬁﬁ’é%{ﬁé‘?ﬁlﬂﬂﬁ@hg’\ﬁdéahye}b%}génaﬂél%é 18, the

reactbiombl@5h o saapnesin i Cdd wasdiropwisk addedhsThé, tbaction by volume of
aenprued deme. 5§éﬁﬂf@£elﬁ5§<h‘éﬂ%ﬁ SHAEING; . demmearﬁsugtaﬁ&wasffidﬁ@reﬁemlcal
aesunasherdqy E‘?h ene s §8‘r§0[3‘r?6%'1?d AR BIe”}%%S%S AoLEhemitdhemical

treating agent to -treate us.carrier was 2 mmol
treatlng agent to the Mg reated porous carrier was 1 mmol/1g, the concentratlon by mass

of the nonmetallocene ligand was 0.05g/ml, and the ratio by molar of the nonmetallocene

ligand to the magnesium compound was 1:3.

The catalyst obtained was named as CAT-III-2, in which the content by mass of Ti

was 2.86%, and the content by mass of the nonmetallocene ligand was 0.9%.

Example III-2-1
Substantially the same as the Example III-2, except for the following changes:

A solution of methyl aluminoxane in toluene was dropwise added to react for 4
hours. Then, TiCl4 was dropwise added. The reaction continued for 0.5 hour at 105°C

under stirring, then the resultant was filtered, and washed by toluene.

In this example, the ratio of the assistant chemical treating agent to the Mg-treated

porous carrier was 2 mmol/lg.
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-84 N ~Ph ~ OH ~~Ph The nonmetallocene ligand was changed to Example
111-2-2 Substantially the same as the Example 111-2, except for the
following changes: 5 A solution of triethyl aluminum in heptane was dropwise
added to react for 0.5 hour. Then, TiBr4 was dropwise added. The reaction

continued for 6 hours at 65C under stirring, then the resultant ltered,

and washed by heptane. In this example, the ratio of the hemical
treating agent to the Mg-treated porous carrier r~o0n 10
The nonmetallocene ligand was changed to Exam -3 Sub&atantlally

the same as the Example 111-2, except for the following changes: A solution
of triefiiyl AlYminUBJLIecaNEe Wgsscggggr §§ added. n, a solution of 15
ZrC14 in decane was dropwise added. The reaction continued for 1 hour at |
IO'C under stirring, then the resultant was filtered, and washed by decane. In
this example, the ratio of the assistant chemical treating agent to the
Mg-treatesblparpaszcarrier was 0.25 mmol/lg. nH 1" The nonmetallocene
ligand was changed to -85 Example 111-2-4 Substantially the same as the
Exampléstiitid] e xeeptrierathe édilomnpt: dhabgesepr sotutiofiobibtrietfiyhanges:
aluminum in pentane was dropwise added. Then, a solution of 5 ZrBr4 in

5 xylené welstgropivisethfdddniingréabtioncontindeebfors 8 dislarstar@Cfanbeérhour.
St grilBen he mopkast wasiltaned rendivwasbednyxylene. Hotirs at 65°C under

stirring, then the resultant was filtered, and washed by heptane.

In this example, the ratio of the assistant chemical treating agent to the Mg-treated

O

O,

porous carrier was 4 mmol/lg.

OH

10 The nonmetallocene ligand was changed to

Example I11-2-3
Substantially the same as the Example III-2, except for the following changes:

A solution of triethyl aluminum in decane was dropwise added. Then, a solution of
15 ZrCl4 in decane was dropwise added. The reaction continued for 1 hour at 110°C under

stirring, then the resultant was filtered, and washed by decane.

In this example, the ratio of the assistant chemical treating agent to the Mg-treated

porous carrier was 0.25 mmol/1g.

o

The nonmetallocene ligand was changed to
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F Il1~F ~OIl p The nonmetallocene ligand was changed to Example

111-2-5 10 Substantially the same as the Example 111-2, except for the

following changes: Triisobutyl aluminum was dropwise added, and then

TiC14. The reaction continued for 8 hours at 30C under stirring, then the
resultant was filtered, and washed by ethyl benzene. OH The

nonmetallocene ligand was changed to 15 Example 111-2-6 Substantially the
samemathgdaxample 111-2, except for the following changes: Triethoxy
aluminum was dropwise added, and then TiC14. -86 i 1 The nonmetallocene
ligandwasaahiangeit toymxample Hddnpid 1Blbstantial i theeSamherasglbanges:
Example 111-2, except for the following changes: 5 Isobutyl aluminoxane

was dhophisemdied:;taylc themTic idpdtennorimdtativceneadliigdnthaasa solution of
ghengad 19184l WhlRoReleraneedExrampleclidl -2odtDubstait@lhy the S30& under

a8 10 EXAMRIE L dhi2n SHEERI QL AhgfPlowig £hagags: 10 The ratio by

molar of the nonmetallocene ligand to the magnésium compound was 1:1.5.
In the obtained supported nonmetallocene catalyst, the cogteyt by mass of Ti
was 2.27%, and the content by mass of the nonmetallocapd was
1.77%. The catalyst obtained was named as CAT-IlI-A. ¥5 A% canbe Seen
from this Reference Example, the same process was uséd white content
of Ti in the resultant catalyst was reduced, whic Chieved py-irAcréasing
F

the OH F

The nonmetallocene ligand was changed to

Example I11-2-5
Substantially the same as the Example III-2, except for the following changes:

Triisobutyl aluminum was dropwise added, and then TiCl4. The reaction continued
for 8 hours at 30°C under stirring, then the resultant was filtered, and washed by ethyl

benzene.

—N

OH

The nonmetallocene ligand was changed to

Example I11-2-6

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

Triethoxy aluminum was dropwise added, and then TiCl4.
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load of the supported nonmetallocene catalyst on the porous carrier as a
result of an increased amount of the nonmetallocene ligand used during the
preparation process. The result indicates that by using the process
according to this invention, it is possible to 20 freely adjust the load of the

the following changes: -87 The ratio by molar ghthe metallocene ligand
pported
nonmetallocene catalyst, the content by mass of Ti wa§ 2.93%, and the
conteqp, by dRase.Abenenmeplocsnedgand was 0.42%. 5 The catalyst
obtained was named as CAT-1lI-B. As can be seen from this Reference
Example, at the same amount of the nonmetallocene ligand to be used, the
polymerization activity of the supported nonmetallocene catalyst can be
increaseachple iNcreasing the content of Ti therein, which indicates that by
using the process according to this invention, it is possible to freely 10 adjust
(prefefabiynoadl hihgh degree Xihd polyellkatiorncaptivitytbé fod vesudtaminges:
supported nonmetallocene catalyst by altering the amount of the chemical
treatihgpbgiehetonbe used versrihgnvespreldadation texahplé. 111-3 15 A silica
gel (ES757, from the Ineos company) was useg,as the porous carrier, which
had been thermally activated at 600C under a Ner hours
before use. 5 g of anhydrous magnesium chlorid :@ he maggesium
compound) was weighted, and a mixed solvent of tetrakydrofyran and
ethanb! (AL IR BHBHANS Wl d S IBRSEL™ The mixture Wa(gheated to 60C
under stirring for 1.5 hours to form a solution. Then, the 20 thermally
activated silica gel was added to the thus obtained solution. After stirred at

60C far 2 haursto ;‘%;{Q gittansparent system, hexane (as the precipitating
agent) was addeg] thereto to precipitate the solid. The resultant was filtered,

washggddah drllMedy obhdmk Mfxanenpidified Ry sLEIRSHASIARRIRIAA s:
Mg-treated porous carrier. PPh, Oll

The ratio by molar of the nonmetallocene ligand to the magnesium compound was
1:1.5.

In the obtained supported nonmetallocene catalyst, the content by mass of Ti was

2.27%, and the content by mass of the nonmetallocene ligand was 1.77%.
The catalyst obtained was named as CAT-III-A.

As can be seen from this Reference Example, the same process was used while the
content of Ti in the resultant catalyst was reduced, which was achieved by increasing the
load of the supported nonmetallocene catalyst on the porous carrier as a result of an
increased amount of the nonmetallocene ligand used during the preparation process. 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 porous carrier, from low to
high.

Reference Example I11-2-2

Substantially the same as the Example III-2, except for the following changes:
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A nonmetallocene ligand of the structure was dissolved in 25 hexane (as the
solvent for dissolving the nonmetallocene ligand), then the Mg-treated
porous carrier was added thereto, and the reaction continued under stirring
for 2 hours. After filtrated, washed by hexane for 2 times (25 ml per time),

and digd ati3a fAbR: Bewks. taeR AR Bhhaxane wasadded dharete@pstind was

]’jg14 was dropwise added thereto over -88 a period of 30 minutes under
stirring, and was reacted for 4 hours at 6011 under stirring. The resultant

was tﬂ?%@“@&&%é’é@ﬁ%@@ﬁ@%@ﬁ& fﬁ’&%ﬁﬁnc%%a 92, %@%Bﬁk@lﬁ)bﬁ%@‘éfj Ti was
rooiin temperat Wre for 4 Ect)urs S0 as 10 0 btajn a ‘I%éﬁ%é%g
r?r% RS %Sﬁly&‘%s%hu B AI0TBhs Hha o 155 f
mag ompound to the poro I as 1:1, the ratio by molar of
the n?g%%g%tl% Stc%%rﬁaf)%%(ﬁg?o elina?:ya ul?an Wﬁ;s 1:12, the raltlo gy molar of

the magnegium. COMROHAg ta ihe ﬁ@%‘c‘é"aé&rﬂpf@e £?‘t't%4°ysé(8'é‘”él%9$n NSt the

preC|p|ta]t|n agent to tetrahydrofuran was 1:1.25, the ratio by mol zr of the

AR tur%bg%denﬁob[ﬁe%%‘gn&?u&"l:%ﬂ?b’&ﬁ%‘\mé%tﬁ’éyt the - supported
seneeHHetercHiAtHass eithe ipeisAtetllp depediian dhwae0WSGimii abridie Which

iatie hysmiodanef ik nonetadiosene digamnd td Ohie thedmagnesiinmposyitpoundreely

‘é‘éﬂ§si—( r&@@aﬁ%t%@ttﬁgﬁfﬂd@gfwy Q§e%ﬂ%%ﬁ§a@6&? aUll%tyE?fatHbollgs&ll;ngs&pported

SUbSt%rﬁlaléLi: & ts ?ns]te basaﬁpeerlg X rtc]paren un]f e:[ for tlhgefzﬁyﬁ)w gnt to be used

he mg nesium cgmpoun was c angeajfo mag eSiim

cIERAEBIT was changed to propanol, and the preC|p|tat|ng agent

was changed to decane. Then, the washing was performed by using decane

for 3 times. -v/\ rn ox N~ Ph The nonmetallocene ligand was changed to ,

and t SOIY ftﬁf?r dissolving the nonmetallocene ligand was changed to

toluené. 28 In this example, the ratio by molar of the magnesium compound

to tegﬁaflé}’ﬂéﬁ’ Iékf él”'/§§7 53 Eﬂ‘@l%‘i&? %}I’u iPRLS ) %{g@#;%%%@&%ﬁ%’%ﬁgp%mch
o s Gttt A og et or A RGBS SSG Yo
the p%rg aﬁrlggovl\llg %%g%ewuemr%hi)o%emasl%kg ];r;[ebgnesmm 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, the
thermally activated silica gel was added to the thus obtained solution. After stirred at
60°C for 2 hours to form a transparent system, hexane (as the precipitating agent) was
added thereto to precipitate the solid. The resultant was filtered, washed for 1 time by 50

ml hexane, and dried by suction so as to obtain a Mg-treated porous carrier.

S

PPh;

OH

A nonmetallocene ligand of the structure was dissolved in
hexane (as the solvent for dissolving the nonmetallocene ligand), then the Mg-treated
porous carrier was added thereto, and the reaction continued under stirring for 2 hours.
After filtrated, washed by hexane for 2 times (25 ml per time), and dried at 25°C for 2

hours.
Then, 50 ml hexane was added thereto, and TiCl4 was dropwise added thereto over
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chemical treating agent to the magnesium compound was 0.45, the
concentration by mass 25 of the nonmetallocene ligand was 0.05g/ml, and
the ratio by molar of the nonmetallocene ligand to the magnesium compound
was 1:2.7. Example 111-3-2 Substantially the same as the Example 111-3,
xReRId O the felawinghabanges: s -33dTHesMAFRLS IMUCRIIROANGbWagh der st1rr1ng
anasipdieingo mAGRESm, (s SiReholas 1 nobia AEnal 1ld area
the precipitating a Nt was éhanged 1 pe entane S
PG s %’Ee%ﬁ S9BFS3 AR L ?h@léﬁe?ﬂmrtFédtﬂ?@lﬁﬁ'é‘rﬁ‘F%scatalySt
changed to ZrC14, which Wa[snprewo dissolved 5 in toluene. -\I—#ﬁ
oA R A (ARG SCo e RE SIS IOP GBI g carie
Raphdtdiecere hyjanelawad Breamgeatetdralcioue ity il erantgre] 12, the
therayabyaneSthohthenmsagnesiupocoimpabadlitolihevporous terrieio Wasdidne of

the 5%&&%{%@%@&&&@terﬂf%m@aﬁwﬁpaﬁ%equnﬁott%trﬁmdm fo@!@rW)@ﬁﬁ’e%@emlcal

ﬁ?tlnﬁogté%tbﬁ/unpar ﬁQS magnesium dcomspgléndt to the alc o W.

C ent on S ass of the
ra me of recip itating agent to tetraﬁ o?ro(i‘uran was in §1
f’é’ﬂ?&‘BWﬁSFé&f’df&ﬁ&i ik e tB@é?H‘t&Yh‘@%@ﬁé%ﬁﬂﬁ%ﬁ?dBﬁﬁﬂe ligand
wab O n¢reugoneepratidn iy Indass of the nonmetallocene ligand was
0.15g/ml, and the ratio by molar of the nonmetallocene ligand to the
magnEBfUFRL TR PbEMEeH s B Bed BSEARBPIE 3L 11-3-3 Substantially the
same as the Example 111-3, except for the following changes: The
magnesium compound was changed to diethyl magnesium, the alcohol was
chan ed tog ﬂﬁg and the precipitating agent was changed to
n,

cyclo the 20 Washing was performed by using cyclohexane.
The chamical (iealing agent viaschangerhio 1B, NG Ihe nonmetaliacene
ligand was chan dto,and e SOl dlss |ng the nonmetallocens

"ga”drlﬁ"@%ﬁ@f'i‘é”@&rﬁ t&’oﬁ){a‘%l{?fl‘c?%ecﬂ'& Qéﬁ X AMRIR IR BHURYMBESPIMNG was

magnesium compound to the porous carrier
chagged to propagol and the [F))rempltatmg agent was changed to decane. Then, the

_N/Q
/Ph

N
OH >~ Ph

washing was performed by using decane for 3 times.

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 1:40, the ratio by molar of the magnesium compound to the alcohol was 1:5.7, the
ratio by volume of the precipitating agent to tetrahydrofuran was 1:2, the ratio by mass of
the magnesium compound to the porous carrier was 1:2, the ratio by molar of the
chemical treating agent to the magnesium compound was 0.45, the concentration by mass
of the nonmetallocene ligand was 0.05g/ml, and the ratio by molar of the nonmetallocene

ligand to the magnesium compound was 1:2.7.

Example I11-3-2

Substantially the same as the Example III-3, except for the following changes:
-89 -



25 was 1:3, the ratio by molar of the magnesium compound to
tetrahydrofuran was 1:14, the -90 ratio by molar of the magnesium
compound to the alcohol was 1:3.5, the ratio by volume of the precipitating
agent to tetrahydrofuran was 1:4, the ratio by molar of the chemical treating

agentiig.the, MagNasimhFOMRAd WaR04lR thesoncanizationhy mast Mol was

Eﬁ‘l%nng{ etallocene | aélqdew‘ﬁr‘éc?%%m_"aa&ﬂ the Jato %e&n JACOIIE Then, the
Ronmetalfocene ﬁgan 1o the n?agneélur% compounél as 1:6. %(ample

PPEDEE SHREESHRNT the 'SR @ Y AP %A PR 111-3, except for the

followjng changes: The magnesium compound was changed to dibutyl .

oL R B ALE 0 Eh SRR 10 2R kol D 48 RISy issolved
S treilitR&igent was changed to ZrBr4. F F V OH The nonmetallocene ligand

was changed to , and the solvent for dissolving the nonmetalloceneligand
was changed to ethyl benzene. In this example, the ratio by mas e

chemioal Heatieglagent t0iiapdmagnesiupecompound was 0.22, the : . and the
COREEDRUR Y MATR ob R RRDMRIAINGRNE Joand WasLrdaim and.e

ratio by molar of thé nonmetallocene ligand to the magnesium compound

was Il 130 ExaipRlarkldndsd prasiantialnifesame amipsukxamalepbidudcarrier
%’&%eﬁﬂf‘?ﬁé@%{g'ﬁowrh%%g) QH@%%%QQF{H%QE‘O?Q%%S%“P&% éjhdé’c?fﬁr%ha&‘ e&iﬁ, the
methoxXy magnesium, and the alcohol was changed to cyclghexanal. -

10 B30 by molar of the magnesium compound to the alcohol was 1:2, 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 was 0.26, the concentration by mass of the
nonmetallocene ligand was 0.15g/ml, and the ratio by molar of the nonmetallocene ligand

to the magnesium compound was 1:3.5.
15
Example I11-3-3
Substantially the same as the Example III-3, except for the following changes:

The magnesium compound was changed to diethyl magnesium, the alcohol was
changed to hexanol, and the precipitating agent was changed to cyclohexane. Then, the

20 washing was performed by using cyclohexane.

The chemical treating agent was changed to TiBr4.

e
The nonmetallocene ligand was changed to , and the

solvent for dissolving the nonmetallocene ligand was changed to cyclohexane.

In this example, the ratio by mass of the magnesium compound to the porous carrier

25 was 1:3, the ratio by molar of the magnesium compound to tetrahydrofuran was 1:14, the
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The nonmetallocene ligand was changed to , and the solvent for dissolving

the nonmetallocene ligand was changed to xylene. Example 111-3-6 5
Substantially the same as the Example 111-3, except for the following

changes: The magnesium compound was changed to ethyl magnesium
?ﬁh@rl‘gﬁn@m H}Qhélﬁﬁg%mﬁ Qbﬁx'ﬂgﬁﬁidt@oﬁh@@%&%tﬁ@% £n. STIﬁ?e ratio by volume

tall d to 10 E -3-7°S II
I L TR L

H§éH“§sat$Fé"pH’rdh‘§ E&ﬁwlk}%ﬁw%éﬁiﬁé%ai efé’t‘i\?&fléﬂ“é?‘s@@ﬂass of the
oner@lN2eatospderesfori22/hdurs d The ralcohplnvdsr siahgednmetallocene ligand
ey ehehexansluibcbhgp nonmetallacene ligand was changed to 011 PLIP

Example 111-3-8 Substantially the same as the Example 111-3, except for

the following changes: Polystyrene having a carboxy group on its surface

was used as the porous carrier, -92 and the thermal activation was

condueteddt 20032 under a N2 gas atmosphere for 2 hours. The alcohol

was changed to methyl cyclohexanol. Nx rri" oa The nonmetallocene ligand

was chirgedi s bt arisiasithe -Bongr]p i sy apief eathe fal AenE xhansrs:
111-3, except for the following changes: Montmorillonite having a hydroxy

group (B‘F'l |{%a§HFPéE’é‘\ﬁﬁ%lﬂ%‘é‘ﬂia@%ﬁélﬁ&%ﬁ&’st%é‘ﬁﬁéFﬂaﬁH‘%ﬁéStH%ﬂﬁﬁ? alcohol was
alctivatibre Weg aohductebeath800dd undersakhgassathaogphere/fBr46 hours.

10 The magnesium compound was changed to propoxy magnesium, and the
alcohol was changed to phenyl ethanol. N/\ The nonmet ne Ilgand

was changed to

The nonmetallocene ligand was changed to A\g and the

B

solvent for dissolving the nonmetallocene ligand was changed to ethyl benzene.

In this example, the ratio by mass of the magnesium compound to the porous carrier
was 1:3, the ratio by molar of the magnesium compound to tetrahydrofuran was 1:10, the
ratio by molar of the magnesium compound to the alcohol was 1:4, the ratio by volume of
the precipitating agent to tetrahydrofuran was 1:1, the ratio by molar of the chemical
treating agent to the magnesium compound was 0.22, the concentration by mass of the
nonmetallocene ligand was 0.28g/ml, and the ratio by molar of the nonmetallocene ligand

to the magnesium compound was 1:1.

Example 111-3-5
Substantially the same as the Example III-3, except for the following changes:

The magnesium compound was changed to methoxy magnesium, and the alcohol

was changed to cyclohexanol.
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Example 111-3-10 15 Substantially the same as the Example 111-3, except
for the following changes: Silica produced by pyrohydrolysis of SiC14 was
used as the porous carrier, and the thermal activation was conducted at
60011 under a dry N2 gas atmosphere for 8 hours. The magnesium
compound was changed to butoxy magnesium, and the alcohol
changed to heptanol. -93 HPPIi The nonmetallocene ligand wa edto
Example 111-3-11 Substantially the same as the Example AT1-3, éxcejt for
the following changes: 5 Ti02 was used as the porous and
thermal activation was conducted at 40011 under A\drjA!
for 4 hours. The magnesium compound was changed to methyl magnesium
chloridies amehthetalleehol Vigmdhavagechtaglienyl propanol/ N CI ON The and the
Q&Q@ﬁ@%ﬂ%@%@v‘ﬂﬁl@ﬂ@W&%ﬂ&m&%ﬂé%é&ﬁwQiﬁrﬂg’le@l‘%%@l&i&bﬁamim|y
the same as the Example 111-3, except for the following changes: The
MCM-41 molecular sieve was used as the porous carrier, and the thermal
activation was conducted at 45011 under a N2 gas atmosphere for 8 hours.
15 Thexamagledsitdvocompound was changed to ethyl magnesium chloride,
and the alcohol was changed to phenyl butanol. P N PPhi ON The

5 nonm@télooend Yiganswvasschartged e O4-Bxarnpie (o1 ha3{08 Bubgtertiaiy:

the same as the Example 111-3, except for the following changes:
The magnesium compound was changed to ethyl magnesium chloride, and the

A~

OH

alcohol was changed to phenyl butanol.

The nonmetallocene ligand was changed to

10 Example I11-3-7
Substantially the same as the Example III-3, except for the following changes:

Al203 was used as the porous carrier, which had been thermally activated at 800

under a N, atmosphere for 12 hours.

The alcohol was changed to cyclohexanol.

OsN

Saye

15 The nonmetallocene ligand was changed to O e
Example I11-3-8
Substantially the same as the Example III-3, except for the following changes:

Polystyrene having a carboxy group on its surface was used as the porous carrier,
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The magnesium compound was changed to propyl magnesium chloride, and
the 5 alcohol was changed to phenyl pentanol. V \ Oll The nonmetallocene
ligand was changed to Example 111-3-14 Substantially the same as the
Example 111-3, except for the following changes: 10 The magnesium
GRMACYRC WA CHANARAWAs R PRaNe St chlesdent NELURRbhbCeb 2 hours.
Ol I The nonmetallocene ligand was changed to Example 111-4 A silica gel
(ES7ThefrrpHble neas 6oPananyd was yseleasdbie porous carrier, which 15
had been thermally activated at 600C under a N2 atmosphere for 4 hours
before use. 5 g of anhydrous magnesium chloride (as tf agnesium
compound) was weighted, and a mixed solvent of tetralydfofuran and
ethanol (as the alcohol) was added thereto. The mixture was:heated to 60C
under stirring for 1.5 hours to form a solution. Then, the thermally activated
silica gel was added to the thus obtained solution. ¢ftey firred at 6011 20 for
2 hours to form a transparent system, hexane{as he ¢ ecjpitating agent)
was aﬂgeedo &hertg Ogo prfec[a%i(tiat% Stréﬁasolé .'(I)’he esultant was filtered, washed
for 1 tlmelby B6 hi* <85 neXane, and die by suction so as to obtain a
Mg-treated porous carrier. A solution of triethyl aluminum in hexane was
dropwise added to the Mg-treated porous carrier over a period of 15 minutes
to reagt far.1.pus. d he resultant was filtered, washed by hexane for 2 time
(25 ml per time). Then, a solution of the nonmetallocene ox 5 ligand of the
structgrgJdnhesnadaathe solvantfon dissol/ing dhernonnaialicerpnerHigand)
was added thereto, and the reaction continued under stirring for 2 hours.
After flisatedrinashe by fexangdioky iiap @b Ml pardineyaandddried @t porous

gg}ljetf,oﬁr% tﬂl?é’l{ﬁermal activation was conducted at 3000] under a N, gas atmosphere for

6 hours.

The magnesium compound was changed to propoxy magnesium, and the alcohol

was changed to phenyl ethanol.

O
H
S
e
The nonmetallocene ligand was changed to .

Example I11-3-10
Substantially the same as the Example III-3, except for the following changes:

Silica produced by pyrohydrolysis of SiCl4 was used as the porous carrier, and the

thermal activation was conducted at 6000] under a dry N, gas atmosphere for 8 hours.

The magnesium compound was changed to butoxy magnesium, and the alcohol was

changed to heptanol.
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Then, 50 ml hexane was added thereto, and TiC14 was dropwise added
thereto over 10 a period of 30 minutes under stirring, and was reacted for 4
hours at 6011 under stirring. The resultant was then filtered, washed by
hexane for 3 times (25 ml per time), and dried at the room temperature for 4
hours, so as to obtain a supported nonmetallocene catalyst. In t ample,
the ratio by mass of the magnesium compound to the poroys ca was 1:1,

the ratio by molar of the magnesium compound to tetrahyfrofdiran vas 1:12,

the ratio by volume of the precipitating agent tQ grofyran was 1: 1.25,
the ratio by molar of the chemical treating agen frignesium
compblindanasoioagns ﬂé&?é‘%f”‘t?fe%%%&ﬁ%?ﬂ chemical treating agent to the
Mg-treated porous carrier was 1 mmol:lg, the concentration by mass of the
nonmetallocene ligand was 0.05g/ml, and the ratio by molar of the

non talloqeqﬁ_g_q ligand to the magnesium compound was 1:3. The
catalys’fao%rt)a‘?ned was named as CAT-IlI-4, in which the content by mass of Ti
was 2.86%., and the content ass of t onmetallocene ligand was 0.9%.
oy e S e PR I SRR TR R

the foyeyang.changes’ MepUIHaD of Mty AMMRORNE I IAEDS Y8 nducted at
dc?d to react for 4 hou en, TiC14 was dropwise added. The

9@ WiSﬁ ad h {s. TE

resctishCoAtvEd G B RINCAT 1857 1°Urder stirring, then the resultant

was filtered, and .washed by tgluene. In this example, the ratio of t .

ooty S B T AR TS RO Merge, g e
AlrRBRIgY#pRhaderd BhP R HSAMERlIocene ligand was changed to Example
111-4-2 5 Substantially the same as the Exampl 1-4, exsept for the

following changes: A solution of triethyl aluminu ept as dropwise
added to react for 0.5 hour. Then, TiBr4 was dropfvisesadded. The reaction
continued for 6 hours at 6511 under stirring, then tQe r&sultant was filtered,

and washed by heptane. In this example, the ratio of|{the assistant chemical

treating agent to the Mg-treated 10 porous carrier or%mol:lg.

The nonmetallocene ligand was changed to

Example 111-3-12
Substantially the same as the Example III-3, except for the following changes:

The MCM-41 molecular sieve was used as the porous carrier, and the thermal

activation was conducted at 45077 under a N, gas atmosphere for 8 hours.

The magnesium compound was changed to ethyl magnesium chloride, and the

alcohol was changed to phenyl butanol.

The nonmetallocene ligand was changed to
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DN' on N The nonmetallocene ligand was changed to Example 111-4-3
Substantially the same as the Example 111-4, except for the following

changes: 15 A solution of triethyl aluminum in decane was dropwise added.
Then, a solution of ZrC14 in decane was dropwise added. The reaction
continued for 1 hour at 11011 under stirring, then the resultant was filtered,

and washed by decane. In this example, the ratio of the assistant chemical
treatimg agprtio-theMg-treated porous carrier was 0.25 mmol:lg. -97 'y Oll

The nonmetallocene ligand was changed to Example 111-4-4 Substantially

the sa@miesasdhiEkample 14 ihd Bexeapt fof-the faliavingleh@igesnp dhanges:
solution of triethyl aluminum in pentane was dropwise added. Then, a
solutidheoinZgBr um xybenm wals Wro pwiseat dedrdind eagtionuoorimedefor® the
hRYR P30 ddaHpsieto pheing pthemdne resultant was filtered, and washed by
xylene. r /r The nonmetallocene ligand was changed to 10 Example

111-4-5 Substantially the same as the Example @A for the
following changes: Triisobutyl aluminum was dropu#se adslee, and then
TiC14. The reaction continued for 8 hours at 3011 under stlrrlng then the
resultant was filtered, and washed by ethyl benzend - n ~ OR 15 The
nonmetallocene ligand was changed to Example 48198

The nonmetallocene ligand was changed to

Example 111-3-14
Substantially the same as the Example III-3, except for the following changes:

The magnesium compound was changed to butyl magnesium chloride.

The nonmetallocene ligand was changed to

Example 111-4

A silica gel (ES757, from the Ineos company) was used as the porous carrier, which

had been thermally activated at 600°C under a N, atmosphere for 4 hours before use.

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, the
thermally activated silica gel was added to the thus obtained solution. After stirred at 60
for 2 hours to form a transparent system, hexane (as the precipitating agent) was added

thereto to precipitate the solid. The resultant was filtered, washed for 1 time by 50 ml
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Substantially the same as the Example 111-4, except for the following

changes: Triethoxy aluminum was dropwise added, and then TiC14. ox The
nonmetallocene ligand was changed to 5 Example 111-4-7 Substantially the
same as the Example 111-4, except for the following changes: Isobutyl
alyaHpoxaNgwas frapwiseaddedoaath then Ticdda B3N chhtger.
nonmetallocene ligand was changed to 10 Example 111-5 (application) The
catalysts A bl | bl tr{eflAl dtdmEar - 3e ik GAT dibgvakeduRd a6GREAME-treated

g%{:glﬁs %éﬁmp@%pg%éhe%ri@éﬁgzﬁéﬁgg V!V% Qa@pgop lf;-lgomol?}’fg%qg%?glt was filtered,
SRR MO cnOF (i BHGHE T nd he: 18 HBAciiy 3 ronmetalocene

autoclave for polymerization; Polym jon method: slurry polymerization;
Conditions: 1L hexane as the solyeni; k¢ total polymerization pressure of 0.8

MPa, the polymerizatio efatlre of 8511, the partial pressure of
hydrogen gas of 0.2 MPa, the, polymerization time of 2 hours. 20 1L

hexane was added to the auto Iave and the stirring means was started. A
|xt ﬁf the su Borted nonpa€tallocene catalyst and c?h%astall)é/ F;ar dlsaolvmg

g hdne s

reto en hydrogen aas was suppllle Heretd

HiallgensiidnecRms stihiwe adtthihsisl- tﬁ’éﬁlé&?t{?j’?@éﬁlt?@f&%?d under stirring
polyhieuzatidfigprébsurel atvdsBel Pa.hakierettier polyreefiZatidmahenmsidedidried at
the autoriaygvas vented to the atmosphere, and the thus 25 produced

polymer product was discharged and weighed for its weight (by mass) after

-99 drytiag, IhenresuliscohthepadynedizatiandVE@ distas diofhei {ollodédg headike over

I 'plnmejﬂ ledin GREL QR MR RO AGHYItYBUlK dSPSIO INO o CRIAING NP stirring.

g;t?e%ggul¥ant was then filtered, washed by hexane for 3 times (25 ml per time), and dried

at the room temperature for 4 hours, so as to obtain a supported nonmetallocene catalyst.

In this example, the ratio by mass of the magnesium compound to the porous carrier
was 1:1, the ratio by molar of the magnesium compound to tetrahydrofuran was 1:12, the
ratio by molar of the magnesium compound to the alcohol was 1:4, the ratio by volume of
the precipitating agent to tetrahydrofuran was 1:1.25, the ratio by molar of the chemical
treating agent to the magnesium compound was 0.2, the ratio of the assistant chemical
treating agent to the Mg-treated porous carrier was 1 mmol:1g, the concentration by mass
of the nonmetallocene ligand was 0.05g/ml, and the ratio by molar of the nonmetallocene

ligand to the magnesium compound was 1:3.

The catalyst obtained was named as CAT-II1-4, in which the content by mass of Ti

was 2.86%, and the content by mass of the nonmetallocene ligand was 0.9%.

Example I11-4-1
Substantially the same as the Example III-4, except for the following changes:

A solution of methyl aluminoxane in toluene was dropwise added to react for 4
hours. Then, TiCl4 was dropwise added. The reaction continued for 0.5 hour at 1050

under stirring, then the resultant was filtered, and washed by toluene.

In this example, the ratio of the assistant chemical treating agent to the Mg-treated
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of Al to Ti (kgPE/gCat) (g/cm3 1 CAT-III-1 triethyl aluminum 140 9.02 0.34 2
CAT-IlI-1 meth 1 aluminoxane 100 10.34 0.34 3 CAT-IlI-2 triethyl aluminum
140 7.47 0.33 4 CAT-1lI-2 triethyl aluminum 500 7.50 0.33 5 CAT-III-2
methyl aluminoxane 100 8.29 0.34 6 CAT-IlI-2 methyl aluminoxane 250 8.31
Bo3dus AT WA trigthyl. uminum 140 5.56 0.33 8 CAT-111-B triethyl
aluminum 140 8.16 0.33 9 CAT-III-3 triethyl aluminum 140 6.22 0.32 10
CAT-III-3 meth 1 aluminoxane 100 8.71 0.33 11 CAT-IlI-4 triet uminum

140 6.64 0.32 12 CAT-llI-4 triethyl aluminum 5Q0 6.93 0,32¥AS be seen
from a comparison of the results obtained with jhe-¢ iment NQ@s-*»3 and 4
(or 5 and 6, or 11 and 12) in the Table IlI-1, when thegriount of the

co-catalyst 5 to be used was increased, i.e., the ratio jy molar of aluminum

to titanilem aringseaserihe Ralymerizatien activity ofithe supported
nonmetallocene catalyst and the bulk density of the polymer product did not

change to a substantial degree. This fact indicates that, if the supported
nonmetallocene catalyst according to this invention is used for olefin
polynierizagieriJlhigh polymerization activity can be achieved at a

comparatively less 10 amount of the co-catalyst. Further, the polymer product

(for examplatipdlyebiayiene psbs rmirledlis‘clvaraptdrirdee hyl ewinglsleanges:
polymer morphology and high polymer bulk density. It will be apparent to
those/SRNBHM ATt VaRIBUR bameRtioNS arpvisvaldaton wantser 0.5 hour.
Made NiBre preseindpwvisntickaitithet depariingdnomutite fopit bowcope 66f1 under
therinventiannd husi ks Wniender thah e Rreaet ipyamion cover the

modifications and variations of this invention provided they come within the
scopaptiheappprdest elainss and 1heitegehaleats redGf WertlainkiclMA treated
ngggssgaﬁq{epgggugig&gﬁépported nonmetallocene catalyst, which

comprises: a treating step of treating a porous carrier with one of the two: a

chemical treating /Q
\N

The nonmetallocene ligand was changed to

Example 111-4-3
Substantially the same as the Example I1I-4, except for the following changes:

A solution of triethyl aluminum in decane was dropwise added. Then, a solution of
ZrCl4 in decane was dropwise added. The reaction continued for 1 hour at 1100J under

stirring, then the resultant was filtered, and washed by decane.

In this example, the ratio of the assistant chemical treating agent to the Mg-treated

porous carrier was 0.25 mmol:1g.
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agent and a nonmetallocene ligand, to obtain a modified porous carrier,
wherein said 5 chemical treating agent is selected from the group consisting
of a Group IVB metal compound; and a contacting step of contacting said
modified porous carrier with the other of the two: said chemical treating
agent and said nonmetallocene ligand, so as to obtain said su ed
nonmetallocene catalyst. 10 2. The process acgording tg-€l

ously thermally

erein the trgatment
by said magnesium compound comprises: a step of dissolving @
magnesium comppeund in a mixed splvent consisting.of Tetrahydrofétan and
an aIT:Fo eoﬁl,OPomgﬁﬁaf%)nc %{]?né%ar%smar%cggﬁ%égﬁd solution, 15 a step of mixing
said porous carrier, optionally previously thermally activated, with said
magnesium compound solution, to obtain a slurry; and a step of drying said
slurryg%{@igqfltpa_r@ferred to a slurry-drying process), or adding a
precipitating agent to said slurry to precipitate same (hereinafter referred to a
slurryspraeintiatingHeroaassh 8 asdm pealsaidRepRys GRE RIWIth SRkhnges:
magnesium 20 compound. 3. The process according to claim 1 or 2,
charaatesizeidirthaicpriontomsaidniraapag astepa SaidyareusiCal I T€hds, a solution of
PraieAled Y20 ASHSIARL CnRMig e aingBARh SRIREGH: KABUREIRHP under

conrsli]stlt erolftt?enrgglfll T a|1r]1toxan<te. an 3”%'@'&”; ne%r(g) a)rild1 6}1 gombination thereof.
U The mil,c rized i that said porous

Was %ter?
process according to clai arac
carrier is one or more selected from the group consisting gfs

halide, an alkoxy magnesium halide, an alkoxy magngsium, an alkyl
magnesium, an alkyl magnesium halide and an alkyl afkoxy magnesium, and

-101 R naeBRGIIesHE BrandraassatatitBm the group consisting of an

aliphatic

Example I11-4-5
Substantially the same as the Example I1I-4, except for the following changes:

Triisobutyl aluminum was dropwise added, and then TiCl4. The reaction continued
for 8 hours at 300 under stirring, then the resultant was filtered, and washed by ethyl

benzene.

—N

OH

The nonmetallocene ligand was changed to

Example I11-4-6
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alcohol, an aromatic alcohol and an alicyclic alcohol, wherein said alcohol is
optionally substituted by a substituent selected from the group consisting of
an alkyl group, a halogen atom and an alkoxy group. 5 7. The process
according to claim 6, characterized in that said magnesium compound is
SemCtSiﬂaIE%ﬂz{h? goupreonsisting £f adnagnesiviphalide: S11the

according to claim 6, characterized in that said alcohol is selected from the
groupremsisyng whian aliphadic pleeball R dThel presesg according to claim 2,
characterized in that during said treatment by 10 said magnesium
compound, the ratio by molar of said magnesium compound (baged d§n Mg)
to tetrahydrofuran is 1 to 6-40, the ratio by molak of said Ataghesiyma
compound (based on Mg) to said alcohol is 1 8 d the ratio by mass of
said magnesium compound to said porous carrier ist/fo 005-4. 10. The
process according to claim 9, characterized in that the xatio by molar of 15
said rMagmnesitationpelizdidasediamddd)so tetrahydrofuran is 1 to 8-20, the
ratio by molar of said magnesium compound (based on Mg) to said alcohol
is 1 to 0.5-4, and the ratio by mass of said magnesium compound to said
porous carrier is 1 to 1-2. 11. The process according to claim 2, characterized
in thaEsaiepprébipitating agent is one or more selected from the group
consisting of an alkane, a cyclic alkane, a 20 halogenated alkane and a
ha|og§h%ﬂt@ata}l:¥éham%}ﬁé aizherﬁéamb‘@éékﬁmh@tdfaéﬂﬂmng changes:
characterized in that said precipitating agent is one or more selected from
the groOp CorrIEiRY S Perts iR ke ddrdptan dhdetirld- and cyclohexane.

13. The process according to claim 2, characteigkzed in that the ratio by

volume of 25 said precipitating agent to tetrahydr, 110 : -4. 14.
The process according to claim 13, characterized at th&€ rajo-by volume
of saigpresiniiaing agenkindsiiedraliyag is 1 10 0-5:2. 15, T he process

according to claim 1, char cterized in t at said Group IVB metal compound

is one or more selected from the group consisting of a Group VB metal

halide, 30 a Group IVB metal alkylate and a Group IVB metal alkyl halide.

16. T LrRcens-3qapplingitaclaim 15, characterized in that said Group IVB
metal compound is one or more selected from the group consisting of a
titaniurnehalids and a Tzitcaniamhalide. CAT-111-3, and CAT-111-4 produced according

to the Examples and the catalysts CAT-III-A and CAT-III-B produced according to the
Reference Examples were each used for ethylene homopolymerization under the

following conditions.
Reactor: 2 L autoclave for polymerization;
Polymerization method: slurry polymerization;

Conditions: 1L hexane as the solvent, the total polymerization pressure of 0.8 MPa,
the polymerization temperature of 8577, the partial pressure of hydrogen gas of 0.2 MPa,

and the polymerization time of 2 hours.

1L hexane was added to the autoclave, and the stirring means was started. A
mixture of the supported nonmetallocene catalyst and a co-catalyst was added thereto,
then hydrogen gas was supplied thereto up to 0.2 MPa, and finally ethylene was supplied
continuously thereto to keep the total polymerization pressure at 0.8 MPa. After the
polymerization, the inside of the autoclave was vented to the atmosphere, and the thus
produced polymer product was discharged and weighed for its weight (by mass) after
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17. The process according to claim 3, characterized in that said aluminoxane
is 35 selected from the group consisting of methyl aluminoxane and isobutyl
aluminoxane, and said alkylaluminum is selected from the group consisting
of triethyl aluminum and trimethyl aluminum. - 102 18. The process
asradingete- clain, Buhasasirrizad n ihat thedatiorf said Rasistapl ¢hemical
treating agent (based on Al) to said porous carrier is 0.25-4 mmol to | g. 19.
Tlag@mcess according to claim 18, characterized in that the ratio of said

dbblbr.cll IL bl 1em Ilb
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ligand t rous carrjer Is 0.05-0. t nd the rati molar jof sa
9anE 12,3311 POTOLS CATIET 15 Dane 10-20 19yf, and the ratip, by molar of sajd,,
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sad to |
. CAT _met ,91 alumingxane 4~ ., 100 . . | 9.

AncAo

ﬂllo nnnnnnnn N i Af Sai ,-l 0 33
bbUIulllg woianit 49, tharacterizeain tiatl, ncase

1. | ||c pIUbCDb
refjieihglypliveiaten by said!A¥agnesium cofbund 20 0.32

phloys eafriBHs ¢
-drying process, the ratisoby mags of saidasonmetallocens?

throughcsaidishurr
ligand to said porous carrier is 0.10-0.30 to 1, and the ratio by molar of said
é’hme experiment Nos.

chemfaF R BRRGEASM (aNBRAERLRR BrdSR e RS 18!
Acithétatioeand fgand isandd D 300l TiklssHIshidvperdhe emaiet jof the co-catalyst
pr el aistly virsaiieddayedaice magnesiol iy campoona uiniougheaidnium was increased,
akerﬁx1pﬁ¢&laaaang&[9ﬁ§$ﬁ tmesﬁ%elbaa m&&%&imgne% 'LQfEﬁ{Pl% b%§k density

d t(C)) Saledr ma lqcesc{'rl{ld no?n}P qo a su%s SQIM%) T faét 1 % ?es that, if
ratloebg)/ nX(I)Ifar 8]% SaIOt emica %rédtlng agen& aseg%n Sal I’OU Hl gl
HetanPReEAE/H ﬂ?&@ﬁé@?@ﬁ?nﬁoﬁﬁ&ﬁﬁda(’ﬁﬁéfgagoﬁol\ﬁ@)sls“i‘JV?L’E)‘WOl%OlS&ﬂdfor olefin
polymerization, high polymerization activity can be achieved at a comparatively less
amount of the co-catalyst. Further, the polymer product (for example polyethylene) thus
obtained is characterized by desirable polymer morphology and high polymer bulk
density.

It will be apparent to those skilled in the art that various modifications and
variation can be made in the present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present invention cover the modifications
and variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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in otherwise case, the ratio of said chemical treating agent (based on said
Group IVB metal) to said porous carrier is 5-40 mmol to Ig, and the ratio of
said 30 nonmetallocene ligand to said porous carrier is 0.08-0.53 mmol to
1g. 22. The process according to claim 1, characterized in that said
pemgtallocene ligand is selected from the group consisting of a compound
having the following structure, /Gd E\[D A/(R3)g B R17 2 -103 wherein:

gisOonl; AlisRRELs M RRAIRSIRNLTEAPD IR BHeHmEANSIRR h AR OXHEERN RAPtises:

a sulfur atom, a selenium \NR22 \PR27 5 atom, |, -NR23R24, -N(O)R

25R2] {;eaf? §Ei?8f tﬁ:@@@%o R?ﬁ% @Aé&@f%ﬁh%%Bf%hé't'@%x'éj%&'iﬁfélglql}eatlng

ASSQOZRc?’g non Sasiaried from, e groy a‘fons's%]ﬁn%f a,itrog %” ﬁce’”ta'ﬂ Min said
% or- con?alnlné group, or ERoINex cflrcP Sselécted

ﬂ‘éﬁ%??é @Wﬂﬁﬁl%&l@i’é‘tﬁg wrl%qteéxt@é\h %r&r%tﬂﬂtﬁﬁtwﬁ %f s?e@ﬁi’am IY® metal

atomoeenditregen-containing C1-C30 hydrocarbyl, a phosphor-containing

C1-C30 \NR22 \PRz7 hydrocarbyl, a sulfone group, a sulfoxide group, I,

-N(OyR@BRO1NE eP-P{OIRBL(ORSTY Wherepd NoBUS caaighs Phetdgrpther of the

tepreseatchcopidinatidngateet ke selactedfranl toengrogpndonsisiing @bain said

(U5 PERBAGRIMAINIG SrAUR. 1Y sPXygen-containing group, a sulfur-containing
group, a selenium-containing group or a 15 phosphor-containing group,

whereintihe GhrSec3§ #didi£AEH ERAMESENIHaRORKIBAANhAIRM PdfoaSlest8ek has
HQ%FOH}SV%?H? ﬁ?e!}ﬁ{% ?gdgtfl\aa%!il 999)8}1 %9&%{{3 M&l g ﬁﬂl%ﬁgg%%g c%h%§9nd wherein

an, |nert nctional group;
th e treatment y said magnesium compound comprises:

a step of dissolving said magnesium compound in a mixed solvent consisting of

tetrahydrofuran and an alcohol, to obtain a magnesium compound solution,

a step of mixing said porous carrier, optionally previously thermally activated, with

said magnesium compound solution, to obtain a slurry; and

a step of drying said slurry (hereinafter referred to a slurry-drying process), or
adding a precipitating agent to said slurry to precipitate same (hereinafter referred to a
slurry-precipitating process), so as to treat said porous carrier with said magnesium

compound.

3. The process according to claim 1 or 2, characterized in that prior to said treating
step, said porous carrier is pre-treated by an assistant chemical treating agent selected
from the group consisting of an aluminoxane, an alkylaluminum and a combination

thereof.

4. The process according to claim 1, characterized in that said porous carrier is one
or more selected from the group consisting of a styrene polymer, silica, alumina,

magnesium oxide, titanium dioxide, a molecular sieve and montmorillonite.

5. The process according to claim 4, characterized in that said porous carrier is

selected from the group consisting of silica.

6. The process according to claim 2, characterized in that said magnesium
compound is one or more selected from the group consisting of a magnesium halide, an
alkoxy magnesium halide, an alkoxy magnesium, an alkyl magnesium, an alkyl magnesium

halide and an alkyl alkoxy magnesium, and
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- represents a single bond or a double bond; 20 - represents a covalent bond

or an ionic bond; R1 to R3, R22 to R33 and R39 are each independently

selected from the group consisting of hydrogen, a C1-C30 hydrocarbyl, a

halogen atom, a substituted C1-C30 hydrocarbyl or an inert functional group,

Wher%k_[id*‘ﬁ@@hgloﬂ%&a@rbﬁld#@ ntiealita atodifigke %ﬁr(\!\ﬁi&h QAsh@tbess andaliphatic

Ay RdIacenL e, 0rmofe AIoWR <A1.GHM3.BeNd 0n &G, 2P JRURINEr Ehonatly
e process accortﬁng to claim 52a, cRaracterized in that said nonmetaliocene

YRS St ctedPOMUHYE GRATHSCEoHRYING of IREPISRAWIE StichirédioA) eroup. a
hnld¢B) atorpandrEalNekGdrar A\(R3)q B R1' A\(R3)q R1 F22 R (A) and

(B), wherein: F is selected from the group consisting of a nitrogen-containing
group’-ar hexpéRGeCoResivlitid Group 1 iBulfur SovitaiaTg Grouphat said magnesium
seteppumt containiayfgrouthop@ud phosphgrdontedpirgigroupidaherein N, O,

S, Se and P each represent a coordination atom; other groups are the same

as definétidpolaan 22¢@dinghe mlotess abemrdinitd chaihn28iidhdeabtdrizedlected

mdhahsaidbneoseialiocenen ligipnais selgeied from the group consisting of

the following structures A-1to A-4 and 10B-1toB-4,E GAE4N RCGdA
(R)al\?GThe process according to claim 2, characterized in that during said treatment by

said magnesium compound, the ratio by molar of said magnesium compound (based on
Mg) to tetrahydrofuran is 1 to 6-40, the ratio by molar of said magnesium compound
(based on Mg) to said alcohol is 1 to 1-8, and the ratio by mass of said magnesium
compound to said porous carrier is 1 to 0.5-4.

10. The process according to claim 9, characterized in that the ratio by molar of
said magnesium compound (based on Mg) to tetrahydrofuran is 1 to 8-20, the ratio by
molar of said magnesium compound (based on Mg) to said alcohol is 1 to 0.5-4, and the
ratio by mass of said magnesium compound to said porous carrier is 1 to 1-2.

11. The process according to claim 2, characterized in that said precipitating agent
is one or more selected from the group consisting of an alkane, a cyclic alkane, a

halogenated alkane and a halogenated cyclic alkane.

12. The process according to claim 11, characterized in that said precipitating agent
is one or more selected from the group consisting of pentane, hexane, heptane, decane

and cyclohexane.

13. The process according to claim 2, characterized in that the ratio by volume of
said precipitating agent to tetrahydrofuran is 1 to 0.25-4.

14. The process according to claim 13, characterized in that the ratio by volume of
said precipitating agent to tetrahydrofuran is 1 to 0.5-2.

15. The process according to claim 1, characterized in that said Group IVB metal
compound is one or more selected from the group consisting of a Group IVB metal halide,
a Group IVB metal alkylate and a Group IVB metal alkyl halide.

16. The process according to claim 15, characterized in that said Group IVB metal
compound is one or more selected from the group consisting of a titanium halide and a

zirconium halide.

17. The process according to claim 3, characterized in that said aluminoxane is
selected from the group consisting of methyl aluminoxane and isobutyl aluminoxane, and
said alkylaluminum is selected from the group consisting of triethyl aluminum and

trimethyl aluminum.

- 102 -



10

15

20

25

30

RCRA~(R3)~R Rt2R8 A-1A-2 -105R20 RigR21 E/RI$ GdZ NN
R17 NAR3)ay R6 Rt6 RO RIs R7 R15 R8R14 A-3A-4E |1Gd ERIOF
Gd R1111C A3V (R)g R10 IF R6 A Rtl~C (R)a R9 RI R7 RZR$ B-1 B-2

18. The process according to claim 3, characterized in that the ratio of said assistant
chemical treating agent (based on Al) to said porous carrier is 0.25-4 mmol to 1g.

19. The process according to claim 18, characterized in that the ratio of said
assistant chemical treating agent (based on Al) to said porous carrier is 0.5-2 mmol to 1g.

20. The process according to claim 2, characterized in that,

in case said porous carrier is previously treated by said magnesium compound
through said slurry-drying process, the ratio by mass of said nonmetallocene ligand to
said porous carrier is 0.05-0.50 to 1, and the ratio by molar of said chemical treating
agent (based on said Group IVB metal) to said nonmetallocene ligand is 1 to 0.1-1,

in case said porous carrier is previously treated by said magnesium compound
through said slurry-precipitating process, the ratio by molar of said nonmetallocene
ligand to said magnesium compound (based on Mg) is 1 to 1-10, and the ratio by molar of
said chemical treating agent (based on said Group IVB metal) to said magnesium
compound (based on Mg) is 0.05 to 0.50, and

in otherwise case, the ratio of said chemical treating agent (based on said Group
IVB metal) to said porous carrier is 1-100 mmol to 1g, and the ratio of said
nonmetallocene ligand to said porous carrier is 0.02-1.00 mmol to 1g.

21. The process according to claim 20, characterized in that,

in case said porous carrier is previously treated by said magnesium compound
through said slurry-drying process, the ratio by mass of said nonmetallocene ligand to
said porous carrier is 0.10-0.30 to 1, and the ratio by molar of said chemical treating
agent (based on said Group IVB metal) to said nonmetallocene ligand is 1 to 0.3-0.9,

in case said porous carrier is previously treated by said magnesium compound
through said slurry-precipitating process, the ratio by molar of said nonmetallocene
ligand to said magnesium compound (based on Mg) is 1 to 1.5-4, and the ratio by molar
of said chemical treating agent (based on said Group IVB metal) to said magnesium
compound (based on Mg) is 0.10 to 0.30, and

in otherwise case, the ratio of said chemical treating agent (based on said Group
IVB metal) to said porous carrier is 5-40 mmol to 1g, and the ratio of said
nonmetallocene ligand to said porous carrier is 0.08-0.53 mmol to 1g.

22. The process according to claim 1, characterized in that said nonmetallocene
ligand is selected from the group consisting of a compound having the following
structure,

E
/D AR,



10

15

20

25

-106 R20 R19 R21 ER18 Gas R12ERIOR'-NAR)gR11Y R6 R16 R9
R13 RO R1s R8 R14 B-3 B-4 wherein: Y and Z are each independently
selected from the group consisting of a 5 nitrogen-containing group, an
oxygen-containing group, a sulfur-containing group, a selenium-containing
driyp;r a phosphor-containing group, wherein N, 0, S, Se and P each
represent a coordination atom; R4 and R6 to R21 are each independently
selected fyemithe group consisting of hydrogen, a C1-C30 hydrocarbyl, a
halogen atom, a substituted CI-C30 hydrocarbyl or an 10 inert functional

groupd witesein these groups can be identical to or different with each other,

and any two or more adjacent groups can form a bond or a ring together; R5

is selécieddrotmdtiioygriezcopsistingtiot thedoneygeair @lectropudinnitagen selenium
atom, Wntxtgiarogené a C1-C30 hydrocaghy!, a substituted CI-C30 hydrocarbyl, an
avyen-contalgR grodYORSIr-contaifRG Bioud( @ BEIORUmMacewsiringroup, a
gUtioRi &2 Bilsepen-sentakihg 15 group, a phosphor-containing group, with

proviso that when R5 is selected from the group consisting of said
oxygeh-dentaiaireg gfouwp, g&idSsulfpr-contsinggofroupmisaigen-containing group, a

PHEREES-CORAIRNING GHRYPoSAIC SEISMRERMAINING group or said
phosphor-containing group, N, 0, S, P and Se in said group R5 each
representsaleaoddination gtom, @iatigpoohmareyiia samne asugfingeni) £lainium
c?rt%'m, a nitrogen-containing C;-C3y hydrocarbyl, a phosphor-containing C;-Csg

NR22 \PR27

hydrocarbyl, a sulfone group, a sulfoxide group, | , -N(O)R®R*, | | or

—P(O)R32(OR33), 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 or 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;-Csphydrocarbyl, a substituted C;-Cs

hydrocarbyl or 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;-C3y hydrocarbyl, a halogen atom, a substituted C;-Csg
hydrocarbyl or an inert functional group, wherein these groups can be identical to or
different with each other, and any adjacent two or more groups can form a bond or a ring

together.

23. The process according to claim 22, characterized in that said nonmetallocene

ligand is selected from the group consisting of the following structures (A) and (B),
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20 25. The process according to claim 24, characterized in that, said halogen
atom is selected from the group consisting of F, CI, Br or I, -107 \NR22 said
nitrogen-containing group is selected from the group consisting of , -NR
23R24 -T-NR23R24 or -N(O)R25R26, RR27 said phosphor-containing group
is selected from the group consisting of | , -PR28R29,. P(O)R30R31
P(O)R32(OR33), e‘dPR 28(0OR29), -T-P(O)R30R31 (ﬁ -T-P(O)R32(OR33), 5
said oxygen-contdjning group is selected from the p consisting of
hydroxy, -OR34 gr* -T-OR34, said sulfur-containing giup is selected from

the group consiﬂing&f -SR 35, -T-SR 35, -S(O)R:;?;}SOZRS? said
g

selenium-contairjing bt(pz%) elected from the group co rsrgsg f -SeR38,
-T-SeR38 1@{3 e(Q)R39 or -T-Se(O)R39 said g elected from the
group consisting of R@I-CBO hydrocarbyl, a substituted RC1-C30 hydrocarbyl
or an inert functional group, said é‘f‘-)CSOaHg/drocarbyl is selected fromihe
%ro%?. consisting of a CI-C30 alkyl group, a C2-C30 cyclic alkyl group, a

BSES alkenyl group, a C2-C30 alkynyl group, a C6-C30 aryl group, 15 a
C8-CR0 fusegiring group 1.2 G630 heloroeygle oroup, said substited o, an
Cl-C hydroqar%yl IS Selected from ﬁ]e, grou%) consisltlllng_%f]2 a %aﬁ‘)g‘eﬁat%é) P
EINES HRUPSEADFFYBuB, W HHITYERIEBECH B0 Al CaHaRIgengip or 2
018>DB0r-iigsedning group ovheeaioerated S4-@8othetetocypiesgrowpsaaidination
ment:functional group is selected from the group consisting of said halogen
atom, 20 said oxygen-containing group, said nitrogen-containing group, a
siliconthentamipgageatip samgasndafiisd iaadain?yy group, said
sulfur-containing group or a tin-containing group, said silicon-containing
grouplis Sdileqtag frormctiredimgup consistihgeohr8iRd 2RABRA4L orid TudiRaABllocene
siaich @esnea1B tea-EMIRING QP W iSi SeHRCtE A fEorvI theigsostueRSiSANG @f A-4 and
IQF%@QQR%, 25 or -T-GeR49, said tin-containing group is selected from
the group consisting of -SNR50R51R5z -T-SnR53 or -T-Sn(O)R54, and

E
/
Gy
\N
E 4
G/ ’ \C// A
d
| SR,
N 6
R4\C // R
A 9
|_< SR, R
1 R’
R » \ s
A-1 A-2
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R34 to R38 and R42 to R54 are each independently selected from the group
consisting of hydrogen, said CI-C30 hydrocarbyl, said halogen atom, said
substituted CI-C30 hydrocarbyl or 30 said inert functional group. 26. The
process according to claim 22, characterized in that said nonmetallocene
-108 ligand is selected from the group consisting of the fglowing compounds,
‘"N /NPPIh/-"/O OHOIl ~Ph OH\N I\ 1 Ox,E and 2¢. The process
according to claim 26, characterized in that saidN\onmetallocene 5 ligand is
poupds, a A PPh,
OH OH\ ~ and 28. A supported nonmetallocenefcatalyst{fcomprising a
carrier and a nonmetéllocene catalyst suppgoited ereon//characterized in
that said supported Honmetallocene catalyst is prodyced by the process
according to any one agclaims 1to 27.10- 109
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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 or a phosphor-containing group, wherein N, O, S, Se and P

each represent a coordination atom;

R* and R® to R* are each independently selected from the group consisting of
hydrogen, a C;-C3¢ hydrocarbyl, a halogen atom, a substituted C;-C3y hydrocarbyl or an
inert functional group, wherein these groups can be identical to or different with each

other, and any two or more adjacent groups can form a bond or a ring together;

R’ is selected from the group consisting of the lone pair electron on nitrogen atom,
hydrogen, a C;-Cso hydrocarbyl, a substituted C;-C3y hydrocarbyl, an oxygen-containing
group, a sulfur-containing group, a selenium-containing group, a nitrogen-containing
group, a phosphor-containing group, with proviso that when R’ is selected from the group
consisting of said oxygen-containing group, said sulfur-containing group, said
nitrogen-containing group, said selenium-containing group or said phosphor-containing

group, N, O, S, P and Se in said group R’ each represent a coordination atom,
other groups are the same as defined in claim 23.
25. The process according to claim 24, characterized in that,

said halogen atom is selected from the group consisting of F, Cl, Br or I,
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AN
NR?22
said nitrogen-containing group is selected from the group consisting of | -NR*R*,
-T-NR*R* or -N(O)R*R?,

N 2

R27
said phosphor-containing group is selected from the group consisting of |, -PR**R*,
-P(O)RR’!, -P(O)R**(OR?), -T-PR®(OR?), -T-P(O)R*R*' or -T-P(O)R*(OR?),

said oxygen-containing group is selected from the group consisting of hydroxy, -OR** or
-T-OR™,

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

said selenium-containing group is selected from the group consisting of -SeR*®, -T-SeR™,
-Se(0)R* or -T-Se(O)R”,

said group T is selected from the group consisting of a C;-C3p hydrocarbyl, a substituted

C-Csp hydrocarbyl or an inert functional group,

said C;-Csp hydrocarbyl is selected from the group consisting of a C;-Csg alkyl group, a
C,-C35 cyclic alkyl group, a C,-Cj;¢ alkenyl group, a C,-Csg alkynyl group, a C¢-Csp aryl group,
a Cg-Cs fused-ring group or a C4-Cs heterocycle group,

said substituted C;-Czp hydrocarbyl is selected from the group consisting of a
halogenated C;-Csohydrocarbyl group, a halogenated Cs-Csg aryl group, a halogenated Cg-Csg

fused-ring group or a halogenated C4-C3 heterocycle group,

said inert functional group is selected from the group consisting of said halogen atom,
said oxygen-containing group, said nitrogen-containing group, a silicon-containing group, a

germanium-containing group, said sulfur-containing group or a tin-containing group,

said silicon-containing group is selected from the group consisting of -SiR¥R¥R*, or
-T-SiR",

said germanium-containing group is selected from the group consisting of -GeR**R*R*,
or —T—GeR49,

said tin-containing group is selected from the group consisting of -SnR™R’'R>,
-T-SnR>? or —T—Sn(O)R54, and

R* to R*® and R* to R*are each independently selected from the group consisting of
hydrogen, said C;-C3¢ hydrocarbyl, said halogen atom, said substituted C;-Cso hydrocarbyl or

said inert functional group.

26. The process according to claim 22, characterized in that said nonmetallocene
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ligand is selected from the group consisting of the following compounds,
O
F
C? -

27. The process according to claim 26, characterized in that said nonmetallocene

5 ligand is selected from the group consisting of the following two compounds,

e
A\q - )Vq
S
OH
and

28. A supported nonmetallocene catalyst, comprising a carrier and a
nonmetallocene catalyst supported thereon, characterized in that said supported

nonmetallocene catalyst is produced by the process according to any one of claims 1 to 27.

10
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