10

15

20

25

30

A supported nonnetal | ocene ol efin polynerization
catal yst, preparation nethod and use thereof
Technical Field 5 The present invention belongs to the
techni que field of heterogeneous catalysts,
specifically, relates to a nethod for preparing a
supported nonnetall ocene olefin polynerization
catal yst, which is a nmethod for supporting a
non &luppmﬁed aafinetpdogere |(ﬂafumpobanah;m1t1cnn catalyst,
carrier, and to the (ﬁﬁort tal . ocene ol efin
pol yneri zat i on PEiRALAsE ’f”é Lb%? ther8ofet hod.
The present invention also relates to the use of the
supported nonnetal | ocene ol efin polynerization
calfalchslicahFagido! ef i n honopol yneri zati on and a
cogﬂ{ynerlzatlon between two or nore different
mpresemtam@emﬁm &aeécmgsnneuhe tetdlnllguesﬂﬁld of heterogeneous
tion r S he use of he S orted .
ot aPPELHEILY o elatssh e Jetlnd oo Pisparing g5 supported
[ r
nofpitelloficRy HETRE poTanezefin (Y, MHE iSa method for

sulbpomnggatMnMQbeeﬂe olefint pblyanedeatioaf icatalyst on a carrier,
| ymeri zation catal yst of the present invention.

an@act@grth@nommpoaedl tnosmegalloranen alkfin aphby‘m@@rmimn catalyst

pregatedt by ThS=meshon o e igernt doventiondipcadefitks the use of
thé‘éﬁ@@@ﬁ'&?d %Iﬁh%ﬁa]tllﬁf; fe CGteAiy o 35 y%&q%ﬁho?lc‘éﬁteal%? ih"an olefin

rrzation a ge

ho ﬁm;ﬁolgunehlzanmpnahdalaae@d;icﬂﬁzmemauﬁﬁr iBetw&m two or more
cataly or a nonnetal | ocene_ ol efin_ pol ynmerization

dlffat@llty@keflnmdma SrpﬁméltCaﬂr&mhm@n‘@fthﬁ pisisgnbinyeanfion relates to
|nat|o atom Iud

al h
the fipé 5%33&16 Sppored moaiarsloteil ol B i 0h gatalyst in
slufry “% %f% ‘fi(ﬁﬁ?ﬂ@ﬁ% ﬁonanq Vagt gy ehad 1 3 té‘ﬁlrw ethylene

aI A as a catalytit activi

pol}&ﬁl@rizatIUn evender ghesdideah tﬂjr@tssufe a byetakimcenthe supported

ol efin polynerlzatlon cat al but retains the
noameiallegeacpledinpolpmenisals ﬁe ‘eatalystoicths presgntsigsiention.

as controll able polymer fornms, narrow nolecul ar

wei ght distribution, capable of scission to the

po , and adj ust abl e pol yner nol ecul ar
E%h gghbranchlng degree, and the -1 I|ike.

Fuht e wel] ekneivic ¢hthias hoimdgeohe oas aJraﬁmthﬁs metelakatalyst has a

oxyphilicity, . the copolyner| %@?n pol ar nononer
vesy tigh eatalytica@aivityain 28q ole @@Eymerlza’uon such as a non-

supported Zeigler-Natta catalyst, a metallocene olefin polymerization
catalyst, a geometrical configuration-constrained olefin polymerization
catalyst, or a nonmetallocene olefin polymerization catalyst. The
nonmetallocene olefin polymerization catalyst has a coordination atom
including oxygen, nitrogen, sulfur and carbon and the like, contains no a
cyclopentadiene group, and was developed in the earlier 1990s. The
catalyst has a catalytic activity near to or even higher than that of a
metallocene olefin polymerization catalyst, but retains the advantages of a
metallocene catalytic system, such as controllable polymer forms, narrow
molecular weight distribution, capable of scission to the polymer molecule,
and adjustable polymer molecular weight and branching degree, and the
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a functionalized polyolefin materials with excellent
properties can be produced. 5 In case of a honbgenous

pol ynmeri zation, the fornmed polyners would stick on

the reactor tank or adhere to the stirring puddl e,

whi ch has serious influences on the normal operation

of the reactor and the heat exchange of the reaction

mass i nside the reactor, thus hindering the continuous

hkpr diudheomoire, smice this khmdamﬁ:lcataiyst ihmst Aeweak oxyphlhmty, the

ste 10 I
coggfm neoufm% . aépi%honqmq%ng@mgi@ﬁ;ag%fﬁn € rea?lzed thereby

et o R e ——

r@duéé‘@ products due to the |arge anmount of co-
catal yst introduced, in sone cases, the al um num

cofpaaset of athooogehowt polgnierizatodymthe Farined polymers would
oce may have to be renoved.in a post 1 rocessi
Sﬂﬂi ! thedeaeion & @«fﬁwm@ #h%sﬁarrgegsguaé& ich hds serious

RS e SO ANTY e S o e encange of
thed RPN nSaBPpinsedd! @héoréamcﬁ‘e tlﬁﬁwehﬁﬁd@hﬁg Rhe continuous

pol ymeri zation and c ymerization, usef ul
praduciann i midusiry pbn ;atghtm i ionthe hmnegsneousvmtalyst system, a
er. anount

lar'gg %ﬁ%e Rofiheecatalults chiesanple. dnabhy B aHnamans is required,
&%’a@h‘? a‘iﬁbvﬁé’od&ﬁ@ﬁ cﬂc?s{t f p%o%[ﬂﬁfét é' ofnd  adversely

erno enonena  of

mﬁ)@@ﬂcmgi the r}ﬁdﬁ?e&tml yfRhezptd uctRr daestd tiadade@mrhbant of co-
experience of the netall ocene ol efin polynerizalion

catedysi ystroiducede imgome ycgsCiserthRealumioom xampodens introduced

dufidiib Bhe bRl RERRATIR GBERESS Bhas, VS sk ib&egmoved in a post-
pr&@Rhyst ﬂef; L{kefu?ﬂfeﬂ's?@&’easmg ﬂ?&% ﬁ)ﬁ)@@%@t c8bt. A catalyst or

suppor¥ingta

catadVtioesysaii Qbr nﬂeffm ?ﬁeﬂfzaﬁbﬁ Qﬁﬂaédpblﬁﬁ@rid%ﬁmn prepared
r

ranul € nor phol ogy esul ted pol yners.

in WQ Q?a(@dloﬁéﬂ n@sapplscabiesm mdedé@ngaqef :@@eﬁn phbymerlzatlon

niti act.i vi ‘Eﬁ cat aI easi n
an Fopdlysihitihe tsg bl FEokEROM ligal cob PEI FBw bfation processes
Ho;\bugggrff’ggyé%”%é %ﬁt 'a?n” oﬂeﬁfnr{‘%jdl??neﬁﬁgﬁgﬂ‘gxg' 5afdrg§r dfﬁ'}o‘jint of co-
catalpew isheenpad emt Ottkflstd vbihin be @ppmprlac@acbmty in the olefin

pollfn%?zaz%%jon AF%llj'Pheorrntlg?e the phenomena of stick on the tank often
occurs during the polymerization process.

Based on the experience of the metallocene olefin polymerization
catalyst in the industry (Chem Rev, 2000, 100: 1347; Chem Rev, 2000, 100:
1377), support of a homogeneous nonmetallocene olefin polymerization
catalyst is rather necessary.

The main object of supporting a catalyst is to improve the
polymerization performances of the catalyst and the granule morphology of
the resulted polymers. Support of a catalyst results in some how decrease
of the initial activity of the catalyst, thus decreasing or even avoiding the
occurrence of agglomeration or flash polymerization during the
polymerization. After supported, the polymer morphology can be improved

-2 -



10

135

20

25

30

catalyst is applicable to nore types of polynerization
than a unsupported one, such as a gas-phase
pol ynmeri zation or a slurry polynerization and the
i ke, furthernore, the supporting process can greatly
decrease the cost for 5 preparing the catalyst and for
pol yneri zing ol efins, inprove the polynerization

and el ongat i he serve |ife of the catal yst

aﬂagg@/%h?de_@é GRISIEY, @gt{)gombwp%y?mih@ lalcl:‘m;sed. A supported
a9, S BICIE et e Pns SRR WG itk dban 4 wisupported

h rd Ri t p b So1
O R R PhSG YRR AOPBt MShrEY pRHFherifation and the
likgo furtharmadieyrther sdpportiag Igmm:rem%f_egﬂyr dactéame the cost for
ropnitic oxide, using

nmet hyl al ym noxane wth a
pr‘?i?ﬂr;lﬁg n cﬂ}eo n gp.tarlgy Bhaminl ¢ %5 s-Rolyrer zagentolghianst hdmprove  the

poRnES ST NG RGBS R MY byt usee

and 3R2 %4 T2 EF0 0QWHTE 4 MU i ndNa VBRI $h b HPEd c%ﬁdeégarrier and a

or anonagnesyun1and én rgan OTOQ conmpoun ape us
meftatlocenat ithg imfluencd of, thepropentiss pfothe¢arhier ematerial on the
| e-si.t n catalyst containin

sin ol efin polynerizati
gr%m&%%% egttﬁmeisgimf POR®es 1Y p 48 reatratipgek InsEP 635494, the

taj i ' clivit st.orag eriod. .
bullo BeBSR, ticthe! PRI S BRI R b AGPRARS by reacting
metBlAeingindtih@ sdtlvent W il %M,Vﬁsiﬁg 40 olpffunctional

al um noxane in the preserice of an organi'c or Tnordanrc
organmicul aosselanking agentmkad hea v nagtivated e pi@Anetallocene
on.the carrier., WO 97/26285 descri.bes a nethod for
COPRIBXs ARG EESHbplinsdiotRPRIORId R fRBRR ipdIStIEEChi gh

[4t5i j . ti | .
i B Qo dor T Bf I AR BT, o Ffirdsilicon, an
or g0 9@TneR] R ahldoganer g2t Ghysin icﬁnﬁgﬁlﬂ‘i’ﬂ afe AsetP for treating a

carrier which has been Treated with _ ‘ -
camidmyl ahdnthemaseppotted dheresnnacsinglersitat obefinBpolymerization

calEsCASBahae oy FeTSidnf HiBSPocHinedc B Sertchpatalyst s
obtdified “Rith Xk SeHTHy Ad MERE sfollde PGNP 2095312 describes

thdtrathbdimihbRaae @lurigipsantadts withahkidlebnfiumabléQo dissolve the
compound previously. In Fat ent CN 1174849, a

aluminoxaens thetpragenciesol suppiganic ehirorgsmidrgrapudataicarrier to
maeattis aliiRGspORymEEI BHToATRE SATcraMOoY R85 describes a
metHBAYrSr R B ¥ o suppotted metallocene catalyst under high pressure,
resulting in a prolonged production cycle and lowered supporting
efficiency. Further, in CN 1307065, a metallocene catalyst is supported on
a carrier which has been treated with an alkylaluminoxane under ultrasonic
oscillation. But the supporting process is not economic.

In order to increase the bonding strength between the carrier and the
catalyst, CN 1162601 uses a bifunctional cross-linking agent to treat a
carrier which has been treated with an aluminoxane or an alkylaluminum
compound previously. In patent CN 1174849, a metallocene catalyst is
supported on a dehydroxylated silica having been treated with MAO in a
toluene media, but no polymerization activity data of the supported catalyst
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are given in the specification. Patent CN1120550

proposes a nmethod for supporting a catalyst, mainly

conprises that, a hydrophilic, nmacroporous and finely

divided inorganic carrier is heat-activated, then

reacts with an alum noxane, further reacts with a

mul ti-functional organic cross-1linking 5 agent,

finally mxed with the reaction product of a
armlaenoubrtbeamecaﬁlcaémn vBﬂtﬁnt i130§6@ppmpdses a method for

supBofind s FaifR g hinls BPRTBHESS sBpbr & Rydfhuiiis Matroporous
ang"%n%%%ﬁ@?’dcﬁ%n%?gﬁﬁfé' ?rl\g!'rtﬂ% Regh a@h%"te@ ﬁ?éﬁ'ﬁéﬁfsts with an

a ‘co-catal yst on a carrier nater
aliansnoReEns) ﬁurth&deifea&:tsnWlmvmulal-iﬂnﬁubnal tcﬁfg_kgnc cross-linking
catalyst with a stable structure |s(££epared wever,

agent.stinadbhgaiveddyith Mlcrtﬁ/meolgemm stngfappactallecene and an

nd,th t th
i 18RSTA SiBpot ﬁr%r%lleagﬁﬁepaiﬁygtfrsovarap@red- But the
am‘%‘@%én% FPpseaned M dnbiint ¥ thEXERAHing HoceSs. In CN

106B678ar biyercontaetiagounithbyeach Ltmheco ar Qﬁl}@@l}dﬁtnanﬂo alTo-catalyst
t he pore vol unme of the carrier, then dried to obtain a
supppHsd: em cﬂatC@Ir;/l@lf maxtﬁéladuyfpoatwmmmmndundquuaemlcrowave a

h h f 1 bl [
SUéBSﬁF?io?P ﬁ ) Shich® anotabfs Studedd: 7, Bréfared SHowever, this

L SRS hi o (ESPYen ABURRALS 01 BTy is et

coﬂgﬂmaﬂee{s Iﬁ @Nl%%b@ armxmpam@lmwﬂadm atﬁbymble form is
ition. The met hod co es mxing a brid
IMpregny y»mt mét sptdlyshemate ggn tgﬁbrﬁsnéﬂaﬁ%)ﬁ @ $0 ?utlon of the
d
cal 4P Sl T LR B0 S ROTRAILLBE st Shponding o

the/ ngfBEv@fumEth %Hb%é&% StHe%S%irféHa'iot@Bfal esﬁ.ﬁgﬁdfrted catalyst.

formng a slurry é catalyst prep are

Thenhyppoﬂsngageelmd meghlires dhatishe ca2alyearisi suffecdeintiyt soluble in
gher ca aI ytic ﬁCtIVIty in the olefin
th epapi/\h%@nzat %Wl?rﬁnt etRpaitad eatalystacginetk bgegparanteed with

e B SRS RiF i Rah S ORI BB ofthe caralyst.

PafeqitaW©96$@'OEQBt&§s&ﬂbe§'eﬂ hichpasfen %ﬁﬂlhgrﬁ supported catalyst

lowability, useful to a fluidized-bed gas-phase
compqeﬂaomz atThe, methade cimpesesuppoKieg et blridgmiﬁebls -indenyl
nonnetalloceqe 30 catalyst shows a | awered

meda QCGREWHEL A0 AlpmInoXANg 682 SO B {1 d0BBLE $odution, and then

co R LIGEEH D ¥ A st S ol bl votume of

theasel 008 ig8heastiom thsi AbassRryefobfo@hies At urryt

The catalyst prepared using anhydrous magnesium chloride as a
carrier exhibits a higher catalytic activity in the olefin polymerization, but
this kind of catalyst is very brittle, prone to crush in the polymerization
reactor, resulting in a poor polymer morphology. The catalyst supported on
silica has an excellent flowability, useful to a fluidized-bed gas-phase
polymerization, but the silica-supported metallocene and nonmetallocene
catalyst shows a lowered catalytic activity. If magnesium chloride could be
appropriately combined with silica, a catalyst with high catalytic activity,
controllable granule size and good abrasion resistance may be obtained.
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EP 0878484 reports that the catal yst prepared by
supporting a zirconocene on a dual carrier of
MyCl12/ S 02 having a | ow nagnesi um chloride content
(less than 3% can be used for honopol ynerization or
copol yneri zation of ethylene, with an inproved

catal ytic activity. 5 Patent CN 1364817 di scl oses a
met hod for preparing a _p -di ketone, sem -titanocene

catdl y8878dsdoricapren thataghesicatelatitonrepassd i by supporting a
ASBFREe, oS, e SHPRTEISARS ARl g 2L hagnesium

ch¥ordd¥ é@ﬁ&lﬁogbé%?hﬁieﬁﬂ@" lcdn (B iIus@dh Fot héR@polymerization or
of et hyl é) Xo

pol ymerizatio ene. But the patent gives
coppbgitfeirczatadm ofrethiydend Owgtlaan! ien proyed caesl yafc abtvity.

b ARG b3BAST 745 1psbS & TBG A ded BIRATING 4 b -diketone
seifilitalon ParASE shipthfil tn & arBn G Pl iR Rilige carrier,
anflo 4iseldof TiHd 45155;51138/1@@313-021{5‘1 @aiﬁf‘bléﬁﬁﬁ)dlgﬁiiesﬁﬁﬁtion, with a

most 15 preferredis that th Scarrler surfac S _
pol ymatregh ivén ractividygafi 67, éagriéS gupol yetinybene/mol ditanium-hr in the

polsgn SRSt A T B o Bt on e
' [ . P
e S AT 0, 2 P2, Ty

20 PoyeRPIERPA 60N 3D CormRsidse that i emdaliReEnd & Ide@metallocene
and magnesi um chl oride, and further a catal yst system

cafadyspoly neuppattiech on faor sicd r carniee havppgr teg¢n treated with
Q%EH al l ocene catal yst obtained fromthis ne hog and .
meHYIIUM e %3 &n e therh doningialioceye dpepdl fheregip 1s only
fi ri ifon en 7
cofifitgd ash HIE FECTan TGka The” Riishly dpgis, Mt the most
préRTRSS ik etieal ey Thrkidr ZRirdhes -INalrbatePithishn abithaho-magnesium

met al | ocene catal yst, or a nonnetal | ocene catalyst )
commbendeirai Imixrecaf al magnesnmi covypoumhanshanralkylaluminum.

uses a chloride aor oxychloride .of. titaniumor. vanadi um
Ha S3eT (67 RICRONS oD vyl A S SR P e 4 P ed ires many
pr%ﬁ%aggiﬁls catalyst is a 30 binetallic catal yst.

Tvity 'of an olefin polynerization catalyst in

anPelteht NCNPPH 3985674t 'p@@gbgesa thdtas ynoametatiowene catalyst is
the catal yst. However, after -5 . . .
supported on’a composite carrier formed of silica and magnesium chloride,

and further a catalyst system for polymerization is formed from the
supported nonmetallocene catalyst obtained from this method and
methylaluminoxane. The catalyst system is used for an olefin
polymerization.

Patent WO 03/047752A1 and WO 03/047751A1 provide a method for
supporting a composite catalyst (a Zeigler-Natta catalyst and a metallocene
catalyst, or a nonmetallocene catalyst and a metallocene catalyst) on silica.
The patent uses a chloride or oxychloride of titanium or vanadium as a
nonmetallocene catalyst component. Therefore, the obtained catalyst 1s a
bimetallic catalyst.

The activity of an olefin polymerization catalyst in an olefin
polymerization is a primary requirement for the catalyst. However, after
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the nonnetal | ocene catal yst is supported on an inert

carrier, its catalytic activity in the olefin

pol ynmeri zation is nore or |ess decreased, in sone

cases, the activity is even decreased by one order or

nore, resulting in a uneconom c use of the supported

catal yst. V\hat is nore is that, after the 5 activity

is decre ash | i ncreased in,the obtai ned . ’

the ignmeta ﬂaelae SQ?éﬁ ystols qupperirgd e @ tecHecader ity catalytic

ach{EuLafl Ui 10 BRphaIFra b " ohfire 4 14T 9P R, in some

caéé‘#sthd ﬁéh“vﬁ%\i}@%x}éﬁ d%@féﬁk%%%%ﬁoh% Br@&ueki @ore! resulting in a

pol’yol ef i ns th regard to the-polynerization

uneeohonhmgyse tdie thee aupported adata]Lystdeh:ﬁrnsznmrems that, after the
¥§tens n i ndu try .each of i.ch.is Based f
acHvitete ecreased.yath is dBcreAses 18 thiegn Eﬂ18§§1up'é ymer, and a step

g S L

inéRMERE of! the V&sstf angithe €o P&Bﬁ bdf %ﬁé od¥et?6n ! flants, thus

now produci ng a product Exact pressure
resiolo;m mafurdaheypUaennanoahmtmmqumol;mlaﬁlmn Exxpol (r)
Lngl e-site catal

yst. The.product
pet 1582 0ad0oker RRLYEICTIEAIAE ndeehnp Gt Ea%eare several

pofYipsEnlhe SSRFISGUT IREASETA AL DT WR 35 opeget g @ different

catARki, aindlﬁ\zi dgwanhigﬁ\ predkuié QPradesss eSﬁ whick! ke ypelymerization
suitably use honbgeneous single-site

premmlemsthlglherm SOMiPasuding ancsteaea teatk oo aptwhiles reactor. It

Wi BT H e valopsday FOHR QREONy R 8PP ARUCIE A Rrodct Exact®
in eﬁfsgﬂ gjggs?ﬁreTgb ﬁance &ﬁf@@gﬂ? %tpﬂgﬁﬁg ag@%g?ﬁ&?ﬁésan Exxpol®

sirfl86sit@ catalsisenTheAbfodidtyhas aapebparty Hasicdiean elastomer and a
age(r) were produced in a pllant” at” LA. Hoechst,

lomaansn@epotygﬁlydan% Brtd the Tisigh- mes&urwpm«:esm&ws Very severe

re MR T dtigHuchase BpSReguit %@@ﬁ%@ & §apital Mvestment. A
soﬁit?&?ﬁ ﬁ)ﬂggtegé 9§ %f@%@ﬁf*ggi@@:}gﬁfs};d&ﬂ BPP(Sjgi‘Eﬁeous single-site

ca%lp@t ymnsz%l Mo wBASEd @CQG@PCM&'}W to peodatt, pristomers and

Borealis have devel oped its gas-phaSe process, in

elagtomierst ueing |an dméa@é@chmqu@péﬁ Wa&c@@h%ﬁcsmnﬁyﬁdusmg the
Iniée®" tIANS At SiFH5OBRo IR Thd0 BERTUGEFIAStcthgEs, plastomers
S DRI ERAGE, .10 g A and
anMTESth e rdBnplage@nivese | preeticebahon plant ab LA. Hoechst, Nova,
Dex Plastomers and MITSUI Oil Chemical have developed its solution
process. More interest has been given to a gas-phase process recently. It is
simple in process, cheap in cost, wide in product specification, and is
especially suitable for copolymerization. BASF, UCC, BP MITSUI,
Montell, and Borealis have developed its gas-phase process, in which, the
fluidized bed developed by UCC and BP, and the stirred-bed reactor
developed by Elenac are most typical. A slurry process has achieved a
wide use in industry. Phillips' and Solvay's loop process reactor, Elenac's
stirred-tank reactor, Nissan's and MITSUI's double tank stirred reactor are
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nost typical in industry. The slurry process

encounters no a stirring problemassociated with the

vi scosity, the reaction is conducted in a honpbgeneous

medi um the reaction heat is easy to be renoved and

the polynerization yield is high, therefore, it can

produce polyners of very 5 high wei ght-average

nmol ecul ar, weight. It needs | ess energy to recover the Lo
mQsds type@lpany e ustryi {hhg SHHTYNRSOCRBRHt CRGQUNLETS no a stirring

prb 7 BuEGaRd oot O VReH5R et Enbhicnt 1, popdugted in

hofifdedfcGhdaneasury ﬂﬁc;reaéﬁea hBst iSt&ydene Bartdmboved and the

pressure and using different polynerization
potemeerzatuoesyicld ishhiglestherdorre, it cant proddceéypobimgrs of very

higlh apeIH- e TR LecHanOveighiofeneads Iga @Rer8y 1o recover the
resUIFEDERRICS: Wit a VISPt A ProduphOn 8kt ' ©

SURPQ) 1 e9729NaR 2 ARlc1BBES Zathan tREhngl oqYuidized-B&d  reactor,

chosen for a catalyst, what 15 need to be taken into
honomsoemetizatiars oheethpnlgaki dn tie benhenoedhdy decreasing the

pal ynmeri zat.i on technol(gg}/ .and ,the catal yst, fhe.
ﬁh)ﬁ@@@tﬁ%ﬁia]c%@s,s@ﬁoalﬂ SlB&nﬁl Sient BalymgsZatipn temperatures,

th BEGh BB oBRRRRL 5 G clFleri bRiaf Bressuug of 60 to 120

Pst RAdPPkyA® b abhfierateed 0e19WmYe 1204Ct MEhé phaksendpse difers that the

a variation of the polynerization 20 conditions on the
hopr@pelhrnesizatiarheobr othitene Tise indgpepdentuoé phecégpes of the

an the sol ution process are both relatively suitable
matgHogeRsSURRPEFtled netal | ocene or nonmetal | ocene

or R LR o, pU bty BE PR AR o BY A5 3 CERosERT A ERlalyst, what

ess are re sul suppor

ne@d tHopeetakéRCHN® Rimlidstatiéh F@ftﬁeﬂchtﬁhph@ﬂbiﬁﬁj; bEtween the

a novel supported nonnetall ocene catalyst, "the y
poppinerizatesn i techinelaggipandi tha gatdlyshethatiavgstmeat cost, and the
referred situation,is that

i.Sti. t t. !
cobfp? o PGSBS I o

I t Al ' ot
pol§ief{o AR Lyt 7S EGhARIR b, A polymerization
tedbn 313237 4 Andiesthid bielwe @éeaogf f acsuirnion bfietkyi polymerization

system’in case of nPE, which conpri ses,

conditions axi the propenbesofghe pyadictst dhie giaglamrgssure process and
! SR LS 5B, bR oL %o . non-supported
metallocene or nonmetallocene catalyst, while the gas-phase process and
the slurry process are more suitable for a supported metallocene or
nonmetallocene catalyst.

For industrial use of a novel supported nonmetallocene catalyst, the
key point lies in the adaptability of the catalyst to a existing system. A
most preferred situation is that, only by adjusting slightly the existing
system, the use of this supported metallocene catalyst in an existing
industrial apparatus can be realized. Patent US 5352749 describes a
modification on the existing system in case of mPE, which comprises, a
modification on monomer purifying step, catalyst storage, formulation,
treatment and feeding; a strengthened hydrogen regulation system; and

-7 -



10

15

20

25

30

i nprovenent on the extrusion system Sunmmary of the
I nvention Therefore, an object of the present
invention is to provide a nethod 5 for supporting a
nonnet al | ocene ol efin polynmeri zation catal yst on the
basis of the existing technique. Mre particularly,
the present invention relates to a nethod for
. supporting a nonnetal] ocene ol efin polymnerization
impapyeyent on theetrusion syemt hod for supporting a
nonnet al | ocene ol efin polynerization 10 catalyst on a
carrier according to the present invention conprises

St%Rﬁnﬁﬁuijka@thénﬁ%ﬁfier reacts with a chemca

activator “to obtain a nodified carrier; A magnesium

cofffimrefiors & sslgjecedbfi ther preseatydvehticaniakoopmivide a method
m xed salvent to forrwa sol utj.on, then the nodified )
for supperiing angametaliorenssolefinmalymerigatiosy figlyst on the basis

or RS s MY BT P i st
a Isggpse%lo;éﬁﬁgo‘i‘gg{g;/gn?@han b FRlen@n O‘P@fiﬁmtﬁpm%_rization catalyst

then reacts sai d

oncowpodere carrier, subsequently is washed and
filtered, dried and suct.ion dried to prepare. a,.. o
sur}f{hﬁ Teathod fsaAEpROFtBena Boametapligens olafinopolymerization
{ t i ve i ; hi )
cafflyBhbion, B Reb BB {6 REARRRERF g ¥erkRh® sqppgses steps as
foRaded: Said carrier is subjected to an
overheat-activation before reacting with said o )
chelricaaticactavts with ascliandcaloagivater tmobitain agnodsfied carrier;
with a chem.cal treating pr.epare

agent t di,fied
CorfboBAENGEHR] GOMPRITIthdR dissolied thea %@Wﬁraﬂ-alcohol

rii eac i .d_n t : ' .
miRd v oSl &l tion R, 3¢ BEFAMAL Satfleris agded to the
sol9RaR! &) |RGEeMOketéactRehy mRid 2athofiltaed Had. widhed, dried and
nonnet al I'ocene ol efi n pol yneri zati on catal yst used
suetiom dtied R0ppeparena compesitercarsiea; conpl ex having a

structure as. follows: -8 & .- “MXn .\ A .
A nonmetallocene olefin polymerization catalys@ is dis$olved in a

solvent, and then reacts with said composite carrier, subsequently is
washed and filtered, dried and suction dried to prepare a supported
nonmetallocene olefin polymerization catalyst.

In an alternative embodiment of this invention, one or two of the
following steps may be added:

Said carrier is subjected to an overheat-activation before reacting with
said chemical activator;

Said composite carrier reacts with a chemical treating agent to prepare
a modified composite carrier, and then said modified composite carrier
reacts with said nonmetallocene olefin polymerization catalyst, so as to
obtain a supported nonmetallocene olefin polymerization catalyst.

The nonmetallocene olefin polymerization catalyst used with the

present invention is a complex having a structure as follows:
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R1>\ Z (R3)q wherein: msl,2,0r3; gisOorl; 5dis O

or I; nis 1, 2, 3 or 4, Mrepresents a transition

netal atom X is a ligand sel ected from hal ogen,

hydr ogen, a C1-C30 hydrocarbyl and a substituted

Cl1- C30 hydrocarbyl, an oxygen-containing group, a 1o

ni trogen-contai ning group, a sulfur-containing group,

a boron-contai ning gyoup, an alum nunm cont ai ni ng

group, a phosphorou -cont%'\nin group, a

si | i con-cont ai ni ng rg:Tu%/ a ger fani um cont ai ni ng

group, or a tin- cdgnt i ng group~~gach of the |igands

X may be identical |or -ang ™M form a bond

or aring wwth each otMer. 15 Id.#he structural

fornmul a, the absoluie yalue af+7fhe total sumof the

negati ve charges carYi mf the ligands is

equal to that of the{ﬁ =tJ v %harges carried by the

metal Min the strucRiral por®i9. By "all of the

i gands", it conprises the™Migand X and the

multi-dentate |igand represented by: E Gds pi B\ Al
WhﬁIQH{-RS)q 20 A represents an oxygen atom a sul fur

at g, qu_n:j;,.um atom R2IN or R211'; -9 B represents

a nitrogén-cont ai ni ng group, a phosphorous-contai ni ng

gr gue.0 o ia G - C30 hydrocarbon; D represents an oxygen

atom a sulfur atom a seleniumatom a

ni drisdeprdgnt ai ni ng group containing a d-C30

hydr.ocar.byl, a,nitrogen- containing group containing a

Gnéﬁ(ﬁh@dé&ra‘}:byl or a phosphorous-

M represents a transition metal atom;

X is a ligand selected from halogen, hydrogen, a C,-C;, hydrocarbyl
and a substituted C,;-C,, hydrocarbyl, an oxygen-containing group, a
nitrogen-containing group, a sulfur-containing group, a boron-containing
group, an aluminum-containing group, a phosphorous-containing group, a
silicon-containing group, a germanium-containing group, or a tin-
containing group, each of the ligands X may be identical or different, and
may form a bond or a ring with each other.

In the structural formula, the absolute value of the total sum of the
negative charges carried by all of the ligands is equal to that of the positive
charges carried by the metal M in the structural formula. By “all of the
ligands”, it comprises the ligand X and the multi-dentate ligand

represented by:

_E

A

-~ l\3
R""N\ ) (R%q
R

0]
/03 o

A represents an oxygen atom, a sulfur atom, a selenium atom, R*'N or
R?'P;
_9.



contai ni ng group containing a Cl-C30 hydrocarbyl,
wherein N, 0, S, Se, P are each of a coordination
atom E represents a nitrogen-containing group, an
oxygen-contai ning group, a sulfur-containing group, a
sel eni um cont ai ni ng group or a phosphorous- contai ning
group, wherein N, 0, S, Se and P are each of a
coordination atom G represent an inert group or an
inert functional group, including a Cl1-C30

g df 5&ts, aan&k@%éﬁldﬂrﬁgnﬁﬁgcéﬁ?@y ghg?ﬁg)?%ho%usaeontammg

iner unctlona roup; repr bond
grou@quhhe(hdﬁd;hydrocaﬂnnwesents a coordi nation bond, a

val ent nd or an ionic bond; epresent s
Gy Erris B b OrE 4T A OTbory Subfur” RS ¥enjyn atom, a

i h
nirGEYECER 100, B ety ST oBRAarty, g picogen-
conthimal @raupgreomaiing R2C, &3, RMdroeprtvd iaters i pladsphorous-
contéim%lgifg?éfﬁko%%&%%% CrSouiiasarhul beherh 5, tong, Se, P
are éﬁ%%?ﬁrcadf@gﬁgﬁf)épf}%fﬁ' cation, by hydrocarbyl, it

neans a ad C-C30 cyclic hydrocar byl, a
CE@Ee@mm ﬁﬂmgenmdmgltalmﬁgbgmmrdm0x§}'gehL@ontkamﬂ; group,

a -C30_group containing, a carbon-carbon tripl e-bon
a Sulaﬁn:acca‘g@lmqg group 8- Edenyndeoriadnig: Broup Qi 3 acgehesphorous-

contifuibgr BipyP., e (Foe B STk ol coordination

aunﬁtructure as follows: 10 S N NTICQ, / - ~ TiCl3
-Bu t-Bu or t-Bu The aforenentioned nonngetall ocene
oGereprepen‘ymumtugmmhml gatinest funetonal grovpplingluding a

Cl—@go\ﬂygrotcg?byf Py %ltlﬂsﬁtuacsédf@ll-l(?;?{shy&roca%yl or an inert functional
group;

—represents a single bond or a double bond;

...... represents a coordination bond, a covalent bond or an ionic bond;

%represents a covalent bond or an ionic bond;

R!, R?, R’, R? is selected from hydrogen, a C;-Cs hydrocarbyl,
halogen, a substituted C;-C3 hydrocarbyl or an inert functional group, R’,
R%, R*, R* may be identical to or different with each other, wherein the
adjacent groups, such as R', R%, R?, may form a bond or a ring together.

In the specification, by hydrocarbyl, it means a C;-Cs alkyl, a C1-Csq
cyclic hydrocarbyl, a C,-C;y group containing a carbon-carbon double
bond, a C;-Cs, group containing a carbon-carbon triple-bond, a C4-Cs, aryl,
a Cg-C3p condensed cyclic hydrocarbyl or a C4-C3¢ heterocyclic group.

The catalyst is preferably a nonmetallocene catalyst having the

structure as follows:

10



----- ---Xn IBA m RI' \ (RB)g R (IV), It
conprises mainly the catalyst I VA and | VB having the
following structure: 5 Gds Gds N ------- Fo-------
,, =fin B~AmF \ AMRL'9 2 (R3)g (IVA) Rl R2
(R3)g (IVB). In order to understand nore clearly the
catalyst 1V, we nay describe it in detailed, by
referring to the following IVA-1, IVA-2, IVA-3 and

IVA- 10 4. GJd&' E. N------

; MXn R4l ~ A\ 2 (R3)q R7 R8R
| VA-1 | VA-2 0 =T ; ---- --~; n R18
I / Z. NAmMR ¥/ R6_R93 R16 / \ R13 R7
Ra R5 414 |VA-8..1VA-4X In order..to unger st and nore
clearly the catlal ygt=t VB, i 5it in
detailed, by re ' i IVBl | VB- 2,

IVB-3 and | VB-

t-Bu

t-Bu

The aforementioned nonmetallocene olefin polymerization catalyst is
further a complex having the structure as follows:

10a



4, &ds &d F------ ---- Xn R0 F------- -- |I'~Flvan
RIRORL1I-CA'- m (RRI1-CA mR6/ \\ (R3)g RL\1
RBRRORZ)gR ' " R8 IVB-11VB-2 R Gd~E.,. R19 R21
8 F------- --r~VIXxn R1 Z. R1\ RIO N------- 3vl Xn CH
Ate- mR11 YR6 / \ ~(R3)g R16 RO R13 10 R7 R8 R15
R14 1VB-3 IVB-4. In all of the aforenentioned
structures: ms 12 or 3, gyis Oor 1; 15 dis O or
1, Mrepresents a ranS| |on tal atom in particular
titanium zirconi ium chromum iron,
cobal t, nickel or pa(??adl um n~iss.1,.,2, 3 or 4, Xis
a ligand sel ect ed frodrhal-og: ,"h}fﬂ}‘%@n, a Cl-C30
hydr ocar byl and S stltute ~-€1- C30 hydrocarbyl, an
oxygen- cont ai ni ng\grQup, n|trogen cont ai ni ng
group, a sul fur-cokt n| , a boron-contai ni ng
group, an al um num nmﬂs)%roup, a

phosphor ous- cont ai g g sili cona ¢ nt ai ni ng
group, a germani um contai hi ng group, ;[;\ i n-

It comprises mainly the catalyst IVA and IVB having the following

structure:
5
E~e. Ee.

}\;------- ~I3MXn S oS V) e

B A HB/ <

1\\{A\ 3m 1>5{A\ ;n

R R ™\ (R
R (R (IVA) k2 ()9 (IVB).

In order to understand more clearly the catalyst IV, we may describe
it in detailed, by referring to the following IVA-1, IVA-2, IVA-3 and IVA-
10 4.

-11 -



contai ni ng group, wherein in the structural fornula,
each of the ligands X may be identical or different,
and may forma bond or a ring with each 10 other. In
this specification, by hal ogen, it conprise fluorine,
chlorine, bromne or iodine; In the structura
formula, the absolute value of the total sum of the
negative charges carrigd by all of thgedigands is

equal to thatfof time.pQsitive 15ghatgegzicarried by
the nmetal Mifn Gfe struptyral formi By "all of the
ligands", it [comy-ses-Fhe-3NMgangix apea~ph
mul ti - dent at I%gand represented by:\~E B A

R1\ Z (R3)q\NR2 'r%gresents ap7gRygen-atom a
sul fur atom séLe tom \P R27 R0,Y NR23R24-
N(O) R25R26 | R sk‘&%)q- P( O) R3ORE sul f one
group, a sul foxj de=@rRep or- Se( O R39; represents a
ni t rogen- cont aRhi NgrYroup, a phospﬂbf‘ ougl€ont ai ni ng
group or a Cl1-C30 hydrocarbon; D represents an oxygen
atom a sul fur at sel eni um at om 25 nitrogen
cont ai ni ng grouplgg%fgining a Cl1-C30 ﬂ38$5€arbyl, a
phosphor ous- contai ni ng group containing a Cl-C30
hydrocarbyl, a sulfone group, a -13 \NR22 NPR27
sui[glzloq;ndéeés (t%r?smmbes) rs\lf\%nd-mN(rﬁ)o%ﬁﬂ%ts hsel catg{yﬁ( DYB36R38Imay describe
.- i , Wherei . 0, S , ar. Cc
5 it lébdﬁtﬂl}@(ii by rgferping tpeﬁ}?ef@ﬁwmgqf\%éerﬁfcﬁ%,gﬂ%hé and IVB-
4 group, an oxygen-contai ning group, a
“sul fur-containing group, a selenium containing group

or a phosphorous- 5 containing group, wherein N, 0, S,
Se, P are each of a coordination atom

af
|

10

IVB-3
In all of the aforementioned structures:
mis 1,2 or3;
gis0orl;
15 disOor 1;

M represents a transition metal atom, in particular titanium, zirconium,

-12 -
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F represents a nitrogen-containing group, an
oxygen-contai ning group, a sulfur-containing group, a
sel eni um cont ai ni ng group or a phosphorous- contai ni ng
group, wherein N, 0, S, Se, P are each of a

coordi nation atom G represent an inert group or an

i nert functional group, |nclud|ng a 10 C -C30

droca . a Substit d Cl-C30 h ocar byl or an
hafYiais. FhrotTisha OB GopaTY NBKELOR HAlMGImMT & o
nlggﬁgfnzcgq%ahnlng group, an oxygen- cont ai ni ng
a~sUl furzcontaining group, a
SeD@is i peiidisel ddedr fivin Mlo@e@h @-a C, C30 hydrocarbyl
cont ai ni ng group, wherein N, O, e and ﬁ are'
andf a Jsﬁlhstrtumdil eq-C@m laydmcarbgﬂ,eszﬁnt exggsnﬁgdmtawmig group, a
doubl e bond; ...... ts .a coordi nat

nitg a8 GBI a Sy & SURTT-SRTAI Bgg r0Upag bodRRscontaining

gf‘%iﬁ°@1%%-%2%ﬁ%@%d%@@%ﬁﬁﬁf@ng group, 2

sﬂf%?n odtaitiag ReSupR28, @Qnaﬁﬁim -B8atainedg upB%r a tin-
n

R38R39 are |nde ende rom each ot her, sel ect ed
contaimngog@gm; whewrwm th;zo&t@uaﬁnwl fommlag@aphaof the ligands X

maa ey et agal Ky aROTaTeY, A ameyOdnpenhd. eiscring ywith each

(}Hg an inert functlonal 25 group, each of the
orenenti oned groups may be identical or different,
whén eithig @ﬂfl@@@ﬂﬁiﬂ g Fiialoglﬂ:@h, #ts Gdmwrise RduoRhe chlorine,
R3 Wth t@ Ib@u R9, and stwrtn\r?Rm or R25
br@mnnemzsuxhn@ the Ilke may forn1a bond or a ring

WI aeggtr,%{ggﬁial 55 ’ eﬁ@,ﬁﬁ%t@ﬁp Gt o%&g@%tﬁl “otaP Sum of the
ne g%ﬂ%ﬁ@ﬁ% : aﬁlﬁ'ﬁ%ﬁf&%ﬁl‘ée&"% ﬁg‘%ﬁgﬁﬁ%%ﬁyﬂo t18ft of the positive
chat ke yathiad, b%?tglﬂi kpbtdlad ng e stfvctetrhbrfogmmulp,. By “all of the

, |nclud|n -T- 4, a sulfur cont_ai nin
ligandisudi m@ cgmprises- ghgs ligandt ngeamg gha. Anwdtigdentate ligand
|nclug - NR23R24, -T-NR23R24 a
TeRIGSEP, %& s- cont ai ni ng group,_incl udi ng - PRZBR29,
- T- PRZBR29, -T- P(O R30 Afhen R5 is selected from
an oxygen-contai ni ng grod%fzhl a 5 sul fur-containing
group, a nitrogen-contai ni group, a selenium
contai ning group or a pho#horous-cont ai ni ng group, N,
0, S, P, Se of the

\NRZZ

A represents an oxygen atom, a sulfur atom, a selenium atom, |
PRQT
—NRZ®R¥ —N(OR¥R¥, | , —PR¥™R®, —P(O)R¥R’, a sulfone
group, a sulfoxide group or—Se(O)R*;

2

B represents a nitrogen-containing group, a phosphorous-containing

group or a C,-C;, hydrocarbon;

D represents an oxygen atom, a sulfur atom, a selenium atom, a
nitrogen containing group containing a C,-C;, hydrocarbyl, a phosphorous-
containing group containing a C,-C,;, hydrocarbyl, a sulfone group, a

-13 -
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group R5 may coordinate with the transition netal

atom T represents a Cl-C30 hydrocarbyl, a substituted
Cl- C30 hydrocarbyl or an inert functional group. 10
The nonnet al | ocene ol efin polynerization catal yst may
be exenplified for instance the foll ow ng

nonnet al | ocene olefin polynerization catalysts: | |

\' \ nPh r~ ~; \~/'{O --T|C1SCO =Zr&l3 ~' TiCl3 t_BU 3

sulfoigd Bade” b 2 N KRR, T REPR o

P(DI)IR’3 (ORY, Wlﬁ’éil‘mn R O PBhSePH aze éabh dﬂﬂ%@ord%zﬁl@n atom;
;ﬁ_‘/ JO\VRE Ti oI TiC13 €13 Cl13 Cl NGB \

FaEpEsents a nitr@@%y goBiaITRPEEIQUR, GIBPAYLRNcseNtaining group,
a sfa}gur-c-gh?&lefu}lg Sop;h SelefftB-contdifitis 2Bup of' & Phosphorous-
containing group, wherein N, O, S, Se, P are each of a coordination atom;

F represents a nitrogen-containing group, an oxygen-containing group,
a sulfur-containing group, a selenium-containing group or a phosphorous-
containing group, wherein N, O, S, Se, P are each of a coordination atom;

G represent an inert group or an inert functional group, including a
C,-C;, hydrocarbyl, a substituted C,-C,, hydrocarbyl or an inert functional
group;

Y, Z cach represents a nitrogen-containing group, an oxygen-
containing group, a sulfur-containing group, a selenium-containing group
or a phosphorous- containing group, wherein N, O, S, Se and P are each of
a coordination atom,

— represents a single bond or a double bond;

...... represents a coordination bond, a covalent bond or an ionic
bond;

— represents a covalent bond or an ionic bond;

R! R2, R3, R4, RS, Rle Rllj R12’ RB, RM’ RIS, R]ﬁ’ R”, RIS’ ng, RQO, R21’
R22, R23, R24, R”, st, R29, R30, R31, R32, R3, R R35, R36’ R38, R* are
independent from each other, selected from hydrogen, a C,-C,, hydrocarbyl,
halogen, a substituted C,-C,, hydrocarbyl (especially a halogenated
hydrocarbyl, such as —CH,Cl or —CH,CH,Cl) or an inert functional
group, each of the aforementioned groups may be identical or different,
wherein the adjacent groups, such as R' with R?, R?, R’ with R*, R®, R7, R®,
R®, and R® with R*, or R?® with R*®, and the like, may form a bond or a ring
with each other;

R’ represents the lone pair electron on the nitrogen atom, hydrogen, a
C,-C;, hydrocarbyl, a substituted C,-C,, hydrocarbyl, an oxygen-
containing group, including hydroxyl, alkoxy-OR*, an alkyl having an

-14 -



RN N PPhz PPhz -ZrCl3 ;.2ZrC13 _TiCl30---- TiCl13 \
O\ I Q@ PPhz N\PPhz %1 4ZrCl3 C01-0
~',ZrC1l3 \PPh2 PPh2 O \)-0----

FeClz \ O ---Fed |
PPh2 | PPhz \PPhz PPhz \

| O.
nonmet al | oc

ethfg FOURWEIC 71431 o

---eCl Q'- ==
Ni Ph ~Tid2 QZN~\ /-0 --=FeC1 F 2 Q) O-
ro\

Bu 9t S

O-'=

--Zrd Q3
.TiC13 1 The preferred ones are
l'ymer |

at i on catal ysts
UE-Cont3ung Epowp, BiC

h(iwrc]ling -SR”,

et 41 FiQREn %ﬁ%%@ Ao he i MRS - T-RRER?,
phéegh@mﬁs

Idomthlin

t-B or

sulfur-containing group,

%9011}316 inclufing -
I C he present i nvention, by an
P(@)BiERT"; amhal i afs ieelleotgichgfrom aan oxygen- containing group, a

a nitrogen-containing group,

PR7PR?| LTBPR¥R*, -T-

a selenium-

containing group or a phosphorous-containing group, N, O, S, P, Se of the
group R’ may coordinate with the transition metal atom

T represents a C,-C;, hydrocarbyl, a substituted C,-C;, hydrocarbyl or

an inert functional group.

10 The nonmetallocene
exemplified for

olefin

instance the

polymerization catalysts:

/@ Ry,
/ﬁc ST x i %@\\N T
—|\ o, | "O]Q: _‘\ o
“0 'l F \l ’I
o Pl Ti
Cla cly
4L Ny TN 4Lf N N .‘;
L i PPhy . Vo pPh
' o, 1 s ! .\ 0
* 1% “\‘I -~
Ti Ti
Cly cl,
cl
Ve
o <\:/>
=N, P(CHz) /m'( PPhy

- 15 -

polymerization catalyst may be
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k@—o--——zwra
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5

certain group, neans belonging to the correspondi ng

group or grouping in the periodic table of elenents
proposed by | UPAC system 5 The porous solid (carrier)
used in the present invention is not specifically
limted, it may be a porous solid having a functiona
group on its surface. It may be an organic materi al

cont ai ni ng an organo functional gro ch as
pol yet ene, pol ypropyl , polybutz‘ngs'}J

pol yvi ps al cohol , cycl extrin and cdpglyners derlved|_.':'ff‘2
tengirer s of \t ,&>_O aforemsnu on OFgmer s, & EICl,
yest-8Cl pol ya Flnyl chl e 0
pGtiyacryl ate, polyne acrylate, p ene, or a
partly cross-linked polyner, said organo-functiona
gro is selected fr Ihydroxyl, primary am no,
sedﬁﬁh am no, sul f®m c group, carboxyls\am do, <f>

N- nojno ‘substituted/amkd’ﬁh2 sul f onami do, ono VA

suf FquQ%ﬂ sul f o3 cﬂa,;gérnercaptgjg;;upf”acylln1n SN T
o and ydra2| é\g SUp referked Aat@artly ﬁ(\ 0--~*FeCl

%S-| i nked styreng pof ymer havi aéhydroxy

unct~onal group Qﬁb ts surface, also preferred is a

pol ystyrene having a carboxylic group on its surface;

a solid inorganic oxide or a halideﬂjj a net al (:L\
sel ect egyf rom the groyppconsi sting §f epi, 111A |VA

RPhy

and 1V §roup, such ’sijca (al so as SI|iC%)h \\
gel | yffi*ha, magngsi tvy 8XI de, gRi.de, o-—NiPh
O ofT aFﬂClthorl u Givde,” magnesi | dei“an oxi @

m xture or m xed oxide forned

functional group in this case is selected from

hydroxy nd carboxyl; or_an oxide material_prepared <:} (j)
ronS|s of a Qaseous met al yoxi. or a { e

|con und orlngy,S sileve; 25 mca, M N

oo terl, kles I o 29 é;yr -

41 A S|ra )ggrrler used W ¥ h thg préesen
[ enthmmgs one hav/ng a hydroxy oup 6¥bLits

surface, including silica, the m xed oxide of silica

with one or nore oxide(s) of a netal selected from

t hd hyr pupfegoed iondsnageononmretabocemesolefny pplyuerizaigan catalysts

xed oxi de of silica-magnesium oxide, the

th
ShHVQEGS%'ikaﬁ Sof silica-alunmina, as the carrier

mat eri al , ferred is to silica, alum na and
the m xé o of siliga Wwkh one or nore oxide of
a net al ed frompLA aind_ |11 A group ¢ 'y
preferrec +s liica. S |tabre;§ Silicalt er \ss§._/~
arbitra and rC| .ayai i ‘abFe, gxample, \_/
G ace tBGrace ace SP9-351, Grace SP9¥4§1§

G ace t+%P9- 10046, s PBU >

TENf(;j
NS
. % \ ~

.‘_I}If'iC13 or

The most preferred one is a nonmetallocene olefin polymerization

catalyst as shown in the following:
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Dav3|on SyI0|d 245 ES7O ES7OX ES7OY ES757 Aer osi
812, or CS- 2133 and Ms-3040. Before silica is used as
the carrier, preferably it is overheat-activated by
drying or calcining at 100-1000C under a condition io0
of an inert gas atnosphere or reduced pressure for 1
to 24 hrs. The surface area of the carrier suited for
the present inventi preferably 10 to 1000n2/g
(nmeasured by a éizhod) nore pref er g is 100 to
600n2/ g. The po?EEvéHCﬁb of the carpige sl preferably
0.1 to 4cnB/g ' .

met hod), nore prefer- .is 0. ;

average particl et er"Bf the o rriver /i spreferably
1 to 500 p n(ygeasured by aptaser artch@sslze

anal yzer), nore preferably 1 to 100 p m Anong t he

o beﬁﬁt?iﬂrgﬁﬁﬁfe?f@%%bﬁ@ﬁ?ﬁéﬁr%@'éegﬁéﬁﬁéﬁﬁ@d@;@ Blbfiging to a
PO LA IO O SR geLaelg rouping i
thepmrpodiokiblprodt @Inemelntsspmpmmead bgfrI[iPlﬁe(Du sz}(st@m a

e P amagnew 1 gt Spgoion i o
h
oM S e 90 SR FAPHED, FARCkRRal group on

1t§@@ﬁﬂa@@"ﬂt ifa el Qg oRo NG ARtcPRANAIAtAIniAS QRADE no -functional
met hod, a titaniumtettachl ori de nethod, or an al

gmupalsunh 26 podyathyedei golyprepylene t}e@]mhuj‘,aaec mlﬁmnylalcohol
SIS oA, Gl i or
AP g IS, TIPS g el

polaerpate, gpb%fﬂ‘mth@cﬂ?ﬂhteﬁe pelyseyierie, comoangartly cross-linked
hal ogenat e conpound or a netal al koxy
podynpaiy rehidosrgantefanctionad t o uy mnslalﬂ;:tegr Hign hydroxyl primary
consi stin f 111 A, 1VB of.VB gr rabh a N
ARG e asonelirat AIMing) ostliaThe oatonp. eaufoRghy; dmidg. N-mono
VI 8 r
g S

m@f@tﬁto”%tr@h hahédlemine drosipanar hﬂ?dframdeegwn i fPeferred is a

as al un1nun1tr|c | oride, alum numtribrom de, um num
partlyi otoste]inkiedastyueneepeboneshaiang a thydiaxy fanctional group on

tetrabr tani;um tetraiodide,;, 5.zirco
it Surach Slsqereiiea A el QiR navitld fairBfkylic group on its
surfid@ QUARA inorganic oxide or a halide of a metal selected from the
group consisting of IIA, IIIA, IVA and IVB group, such as silica (also

known as silica gel), alumina, magnesium oxide, titanium oxide, zirconia,
thorium oxide, magnesium chloride, an oxide mixture or mixed oxide
formed with said metal, the functional group in this case is selected from
hydroxyl and carboxyl; or an oxide material prepared by pyrohydrolysis of
a gaseous metal oxide or a silicon compound; or clay, molecular sieve,
mica, montmorillonite, bentonite, kieselguhr, ZSM-5 or MCM-41. A
desirable carrier used with the present invention is one having a hydroxy
group on its surface, including silica, the mixed oxide of silica with one or

more oxide(s) of a metal selected from the group consisting of ITA and IITA
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haf nium tetrachl ori de, hafniumtetrabrom de, hafnium
tetrai odi de, vanadi um chloride, vanadi um broni de,
vanadi umiodide, and the like. Preferably is titanium
tetrachloride, alumnumtrichloride, zirconium
tetrachl ori de, and vanadi um chl oride, nost preferably
is titanium 10 tetrachloride and al um num

trichlofide. t he IkyI | um.num for instance,
ETHPexXURP APy éﬁgaml ide it il Caem%gfhﬁsmmmmﬁlde the mixed

oqu]é’B%f'% iHHiF;{l% %oé’s“iﬂé 2 f?eﬂﬁh?#ygfﬁ%&’@ﬂé@ WA 10 silica,

'y I's” € yIaIu

alurapiwandaheniviised oRide brefikcabvith én@kﬁﬁho?blﬁﬁlﬂ%@n%of a metal
15 As the hal ogenated al kyl conpound, for instance

selpetad dnpm fllAdands T tgﬂoallp,mspﬁmaﬂgopr&hrr&té 18 5111ca Suitable

hi I
S Bl et T B 0 5 LALLM o crample, Grace
9550”?}5&?& a2 REORY %P L34 dG‘nggbuty -485.. Grace SP9-10046,

50 um’num rmnoc [oride

Dadflsc(blh@ykdﬁd 245y IEE 01 EGYOBNOER7oY dES 207 Aerosﬂ 812, or CS-

but yl al um num di chl oride and the |ike. Prefera bly is

2133 ngmal Myt 0.nbiefene osiliwa, istusgdalasnthaueadticn) grefierably it is

oves AT B EERY dRaRgran pofciuide ip ARIHORRL! Whdet a condition
of TR At G LR MU PG 4 .

I Iﬁher stiyfeee %eélt))f cthealcamepxamed RfOIRthé\l Qs%*nt invention is
Al/R Rn - Al R2, and/or an

pr@fﬁmblryoiﬁn@ d10 Q%ng/fgo(mmsngedﬁy |athE75€(lBﬂ)Od) |m(IDeApIeferably

is 1016 2000l T %&Rﬁfﬁ?&n A g ey etefably 0.1 to
401&1@%;](%%%?}]13&('1 q j ﬁgd ﬁ@]sbfgflnoﬁgiygﬁlé@%yfnoré%l%ferably is 0.2
to 2chyVagl Emm@magelpmmlﬁl diametmxaﬁeth@r carrier is preferably 1 to
500 um(measured by a laser particle size analyzer), more preferably 1 to
100 uy m. Among the aforementioned carrier materials, preferred is a solid
morganic oxide carrier having a surface hydroxyl group, selected from an
oxide of a metal selected from the group consisting of ITA, IITA, IVA and
IVB group, most preferred is silica, or a halide of a metal selected from the
group consisting of IIA, IITA, IVA and IVB group. The carrier may be in
any form, such as granulate, sphere, aggregation, and so on. Any known
technique, such as an infrared spectrometry method, a nuclear magnetic
resonance method, a titanium tetrachloride method, or an alkyl metal or
metal hydride titration technique can be used to measure the hydroxyl
content on the carrier.

In this specification, a chemical activator may be selected from, for
instance, a metal halide, a metal alkylate, a metal alkoxylate or a mixture
thereof, more particularly, a halide, an alkyl compound, a halogenated
alkyl compound, or a metal alkoxy compound, of a metal selected from the
group consisting of IIIA, IVB or VB group, preferably a halide of a metal
selected from the group consisting of IIIA, IVB or VB group, an
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5 butyl al um noxane and the |ike. In the above
structural fornula, preferably, R group is identical,
and is nethyl, ethyl or isobutyl, nost preferably is
methyl, n is an integer nunber of | to 50, preferably
an integer nunber of 10 to 30. The al um noxane
represented by aforenentioned structural formula, for

i
2L 1! |18, 1917 GEVBOHO6b AP B D ke, may be

@fﬂpﬂﬁbdma@O&Qunﬁlmnh@ptﬂléhwﬁldexafil@xmmum tr1brom1de aluminum
I sobut y| al um noxane, butyl al um noxane, or nodifi

trivestidg titani uroxteteaciBoefdsy, rtetam’ann&th&bmmnda,ota&mapm tetraiodide,
m.noxane or .nodifi

znﬁtgh ﬁﬁgf{gnﬁ;nq%agygelﬁg@%%ﬁtgh J;f-ggabrsoml €, z1rcon1umdtetra1od1de
haffmy! aié’t%@@]ﬁﬁ?ﬁ% T fhog %Bl%fbrbﬂﬁd‘ehe”hﬁfﬁlgm fetraiodide,

activator carriefr may be carried

vangdnesd, chieriddedvihadirh bsoablde, t vanigdiirae 1bﬂﬁie and the like.

contacting of fhe carrier with the chenical activator
Preferabhyiues tlfﬁ@nrw‘acttebﬁa,chrt@nd@;ara&umlnum ttﬁ@hlorlde zirconium

fol,l.0 ods ma be e I ed. sol v
tetiiIR TS natd s VRt u oy AR oSt SPEFRTRBIF adis  titanium
t of th I t,
tetk SRS BB AIR BRUbIEoT Nt of the solvent.

solAy i e ofalktaleimeinieal ol viaiseance,f mmdy dbed exemplified as
chemical activator is used, the chemcal actjvator may

maibysalgeninumgi ¢té1cyt ammmunnmpwepylalurmmum dsobatyldnminum or
buRalBiRhry; 361 by SsBRveq PACIEBLE\ER: e@ifaidinium  and

ux%ﬁh%&%@@nﬁﬁheh?%ggfﬁgﬁkﬁgbé%?fﬁgggkut orﬁ%iS to 24

hr &\s thehalogénhterl atkyMeshgsownd hfehenstameeselavebt exemplified
for 1 to 8 tines, then dried. 30 In this

as spasiethgkalushinume smoroehloside s sncthylabaminum  dichloride,

eﬂﬁfrlah%?ﬂuha!hiépbps e, R i cl i) or B, #Ru1aluminum
MARridEy be, fo?gflgﬁﬁﬁi’ﬁﬁm sel egiqflobign a Cﬁséﬁu@'{%,lummum
I qui -Z20 hydr an aromatic conpdund or a

mdraitcddma:l@dsbbdtpkadutmmumLchhhlaﬂdﬁebm;nl—alumanﬁ monochloride,

ane, oct nonane, undeca odecan .
busyl@ﬁmnaﬁé @hlm@e émﬁiﬂ zlék@ ﬁwﬁeﬁabf is *ethylaluminum

b9 ey PhORD AR oriafo | O R M Thpgy monochloride

and isobutylaluminum dichloride, most preferably is ethylaluminum
monochloride and ethylaluminum dichloride.
As the aluminoxane, may be exemplified as the following linear type

R
R
RO | s
MAH-0—AIH-0—Aal
, N
R i R

that is, R,—(Al(R)—O0),-AIR,,
and/or an aluminoxane of the following cyclic type(1l):

T
O—Al
n+2,

- =19 -
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5 undecane, chl oro-dodecane, chl oro-cycl ohexane,

chl oro-tol uene, chloro- ethyl benzene, chl oro-xyl ene
and the like, preferably is pentane, hexane, decane,
cycl ohexane and tol uene, nost preferably is hexane and
tol uene. Although high reaction tenperature helps to
pronnte t he reactlon of the chem cal activator with

carrler actlon time may be 10
deE HalSeda @?}gdg) Imzllght of the fact that

d n t baoj | jn nts t
O R o T TP BT by sy b
iderfteedli on_ Heffepsmt UaRd ofs tahe CtEe”hHéﬂrl aghiyajle ‘hgﬂ’lc%fhne includes
the carrier nust be bel ow the®boil Ing point o
m@hyi/aalmnlngmarmganpl ethylaélmnaoxana t ermebat;daéunnnoi&anc or
et ween 65 *

bubalGnitgRaBRcnd te Jikenin e Abeses et Heel tosmula. preferably,

R EFGSER0IAGTREIE MG PR R LRSsPRhEEE g prererbly i

mdtﬁglifﬁi is W@Y@ger%@ﬂbﬁr‘ of 1he Kea erékatlﬂ i‘hté’ T number of

may be selected at 5 to 10 C bel d0W the bo
10otot BO. sdheeralunmisarics reprepenical byi afmmnentmoledhestmctural
t I e, hrs

forréﬁﬁﬁatmf ob aHiSEBGGH 2'&'8?e'até@tn%ébfbénpme&iwléumwiﬁne MAO),

et AR B (L OB TR R ASRASE TR ke

uski@re glrvicilarlihetieaduneimodarid ds cheldcead A Y oRT instance,

with the carrier ¢an be carried out in absence of a
m&ihb/kﬂﬁtﬂlmaltﬁ s end, ctthylahemioelkaaetivator puopylabuminoxane,
and aghe reaction tenperature and

a |.l id state,
150?}'1]@37?3& Efneh'e rraybulB}é DOX3OE. appr opri at Oy as modified

N -
isobe gl daimariiams o mbﬂﬁﬁé&aﬁidth lalvminex&né; Orﬁésﬂ‘lﬁﬁeferred is

The nore drastic the reacti on befween the chemi cal
nuﬁbykdanumomﬁnahe carrier, the |lower reaction

t e rat ur e 32)3%% g wgﬁca]gﬁgéy%%{ gﬁ%bﬁgqa{{giear may be carried

I i ;
out Bz“%ﬁ@gn?@n%m?ﬁm;hé@wgeeéﬁgéez'@ Tt Pnvagting of the
cargter ewapionttiengheaschl aictivater iy coadeet whenreadtiod2 For example,
2 hrs. Duri n%hpr eparation of the conposn te carrier

theafoldewiing methods praxdr exemplikicdn, the ratio by mass

o e RS AT TR 5% TpFRAd SRl i stirrd at o
tenh BERALAE WedoWw tRe boiling point of the solvent, and then added therein
a chemical activator or a solution of the chemical activator. If a liquid
chemical activator is used, the chemical activator may be added in directly;
however, if a solid chemical activator is used, the solid-state chemical
activator must be previously dissolved in the solvent, then followed by the
addition. The addition is in dropwise. The reaction is carried out for 0.5 to
24 hrs, then is filtered, washed with the same solvent for 1 to 8 times, then
dried.

In this specification, the solvent used is of any one, provided that it
can dissolve the chemical activator or it i1s miscible with the chemical
activator. The solvent may be, for example, selected from a C, to C,, liquid
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5to 130 C and the reaction tine is 0.1 to 8 hrs. In
the nmethod of the present invention, said nagnesium
compound is selected froma nagnesi um halide, an

al koxy magnesi um hal i de, an al koxy magnesium or a
m xture thereof. In the reaction of said nodified
carrier wth the magnesi um conpound, said

t.et rahydrof uran- al cohol m xed, 1o s ﬁvent is sel ected

hygdreeabaryt 2nromaticasompaid iar al belegenaied hydrocarbon, such

as wEe Yo PSP En nebine, Betftiinghads. dpgppgopndecane, dodecane,

cy éRiHe%fb)ffH b Wi eét'i‘?’ménzé@é Ox PRGNS %ﬂlﬁ‘r?@?@@ﬂéﬁ@ chloro-hexane,

referabl’y a ndgnesi um halide; nobst pre
chlrgrbeptaneghl chiat -obtanebe daitoerbyﬁt)nanppochlng) sleeane, chloro-
t,he sol vent used gf nly ggﬁd when
undgeaBes Gk 0s0 cy%m 3 W@-&Mc a BXaRg, oepdefuene, chloro-

oSl 98 T S S5, nesane

de€aidofy SlodBx alfeCim @ thudite, Wost pPrifétayhe rhe)éﬁié’ 8A8 toluene.

_substituted by a chl orine’atom “such as” neth
cththmeghdnlgh reacthen- ﬂwnpdrzﬁulmdmlpsfm pmamﬂeethe reaction of

t&tﬁ/ er or tetrah ﬁuran In 20 ?fgdltlon
the St a@twwoacm dhangarmer, and By zeadtign time may be
deleq o E AN 5 FERLYISHhE PRI hvcrts nave

differiritdb&ilive Hoias, bmsastz@l‘lsknéw‘m fos a'i‘ﬁ%@ﬁ% siitiRidedie the art that

oct ane, nonane, decane and their i SOners;
tha:ytmaiabm ghntperasutes @ﬁtthba&hﬂ:igueal actlyattnlamd:h theowmner must be

Ch§ﬁ?em% oPQthnng)’zt‘oﬁngm%O ‘Eeel%];x ﬁ’é’ q}ga gé ablh)é reaction
terﬁP@f&?ﬂré gtl%’se Hrﬁéﬁ\tfﬁ%éﬁ‘ ?9 td Bﬁ th@)ia?l%er%) to 105 C
on e’so

neri za cata vent nay

foﬁt@l@i@@ﬁntdrﬂi ls@”oﬁoIT‘K&‘I‘eYor@Sﬁdldenth@Qeaétlongmiﬁp@fdtme depends
0.01 to | cat aI%/st/m solvent. The nonnetal | otene

uponethienselsiopian iofathesotetnt, yane mndn@muméﬁmﬂytmmﬁmd in this

| dth ct t.h t t
rega\?d;ﬁffpﬂﬁ%%gm&q%gﬂ& setttion EnbRrBRTeRegoha  slgeted at 5

to “ﬁ% 7od heAGwe 4 B 'ﬂg 915(55?1{ eg@aﬂl@g l'{%ttﬁ‘)dl“h?f? s no special

hod conpri si ng on flrst by a so

11m1232t10nlmtlﬁ@mammcnnt&h‘rmogerﬁeﬁzﬂlwmay fod Oratpoh héden case of
E; and then a further 1 npregnation by an
dll e

atod| teactiapr tymperatinvet Hied, reastigd tomsuppsyt be shortened
accor%nqun.m al  ocene catal yst on the carrier.

It needs to be pointed out that it is not always necessary to use a
solvent. The reaction of the chemical activator with the carrier can be
carried out in absence of a solvent. To this end, the chemical activator must
be in a liquid state, and the reaction temperature and the reaction time may
be determined appropriately as needed. Generally, the reaction temperature
may be at least 5 to 10°C below the boiling point of the chemical activator,
the reaction time 1s 2 to 24 hrs. The more drastic the reaction between the
chemical activator and the carrier, the lower reaction temperature should
be adopted, resulting in a prolonged reaction time. For example, when the
chemical activator is titanium tetrachloride, the reaction temperature may
be between -30 to 126 °C, the corresponding reaction time may be between
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Further, the two optional steps added in preferred
enbodi nents of the 5 present invention are descri bed
as follows. A netal oxide generally has an acidic
hydroxyl group on its surface, that may react with a
catal yst to deactivate it. Before use, the carrier may
be subjected to a dehydroxylation step, conprising
activation by calcining under vacuum or an inert gas
1240 ere. Activation of the carrier may be 10

oo DUEhE RGP i o Hadl St AedARE b the presen
invéhfiShStisP 844 b BRYHh RS oP¥%add m&gﬁ{esﬁﬁﬁ ccﬁhg%%mffcf sajf& modified
means an at nospilrer e cont al ni ng nty a mni anoun 0)

camier i lcdhporedls prieferatsgcl : Wi td 10heTk@rehetion temperature is 0
tOg‘glcmlng i.s preferably carried out under a condition

0560 arl Hupeeastianpmer 1940, lato8shsere for 2 to 12 15
h f I 4 to 8 hrs, J.t i Il _known for .
onin 2B PREARYYof, Bhe hre8rdt Thigntibn, 3abf matifim Compound is
il _ o i et
sttt Thuahagnesnip feie, BMSFROUSEHIEC B LAk, an alkoxy
maghesrenheat saniixtare nhetdef. sl itha reastioneofisaitdlomodified carrier

.Qrovjde the carrier surface, wwth a high reactive )
w1§, oﬁtf@‘? nagpespuy egpinpeiind. s dedrahwhofuragalcohol mixed

4 enst he dryi t rature is,200 to
SOl I ) SOBLE Ml 0ry | e BYREORI G Al DA Calgohol, a
b "
e SRTRATRITAL AR AOIRITLY B RSO lconol, o
further tévabydrofutamdethanol. §aidpmagfesivedtyn pomvdds preferably a

converted to water, therepy formng a 25 siljcone
MagNEFHUBY ﬂﬁil@ﬁ, magt Ef@fggagéhm%msmmw QHgkS vity. A

Cnay Ef, BT, ShpbYHRE 8D U; “RRLved, TR lpay be one
comtabhlp iudedofth e @Hpﬁorﬁﬁ A At BREIIRY art ﬁnﬁhﬁla& Ibf? selected

presert invention, the coffposite carrier may dire
froowrat runenat bilaasdidiffenenofliquuel hydrecarbansenk tyipeéahsolvent is a

s TR AL o S AT S B4 Eycrcarbon
| . o . i '

Sl 6 PO LA e SRNEASSEE B, chloride, o an

ethéirsspyat eSolverthefor eéﬁﬁfnple?%ﬂﬁ‘ylelr‘ét'm thattetighydrofuran. In

obtain a supported nonnetal | ocene” ol efin

adgidi gme eicetenoror ethyl yacetate ead theHike gmery adso vbeyused. The
solivifg 18 HRGHPTAClY @b ARaIaid salvess StehatieRiensandiylene; or an
aliphatic solvent having 6 to 10 carbon atoms, such as hexane, heptane,
octane, nonane, decane and their isomers; a cycloaliphatic solvent having 6
to 12 carbon atoms, such as hexane; or a mixture thereof, most preferably
is tetrahydrofuran, toluene or hexane.

In the supporting step, concentration of the nonmetallocene olefin
polymerization catalyst in the solvent may be a concentration commonly
used in the art, generally 0.01 to 1 g catalyst/ml solvent.

The nonmetallocene olefin polymerization catalyst is dissolved in the
solvent, and then contacts with the composite carrier in an impregnation
step using a solution impregnating method, an equal-volume impregnating
method, or a method comprising impregnation firstly by a solution
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obtained with this step overwhelns the cost incurred

by this treatnent step. 5 In this step, the conposite

carrier contacts with a chemcal treating agent. A

sol ution inpregnating nmethod may be used for this

contact, in which the conposite carrier is

inpregnated in a solution of the chemcal treating

agent under stirring for 0,5 tQ 72 hrs, preferably 2
lmtpéegnahng mbod, phalewss) py2filtragian s&ntﬁ@ir}’h@nd then a further

i EBhinn o s Rpide i nikenRRg Bahod g Afeto support

Rﬁi@?{é“&?’t I ound or a
th@gogghg%ﬂgtle al %gﬁgﬁ@%ﬁ%t al selected from
t h&ugtherp thertwanptmmﬂ $téps dddedin \Bedeaed ehivwdiments of the

halide of a metal sel cted fr m t he group consisting
pr%?fent\mvenv@n are de doagpfoHews.nst ance, can be

Cett Bhah é'?il'eﬁaﬂ'l”xf i gﬁﬁ‘;#%r € indihtih Efbup on its surface,
tthteltnr ?%déﬁ(} f5ih b ée?ﬁ&'l%ﬂ td %Iera%'@f%q% Hefbf@ W48 the carrier may

tetr Zlrcont u tetrachl orlde Zlrcont um

be taathjebtathiale, dehydooxyhatien séépdcdmphsing aotivation by calcining
tetrachloride, hafnium tet rﬂg om de, .haf.ni um

under VACHMRAOT 4k ARBITLERE ALBIQSIRhETga dyehi iatipRows the caorier may be

colfBIPELARY, PLRun 106 L0005 5 B8t S Hbsphere or

rech®SdRGireRsuRe fornd R Tadi iy chi thﬁesrpé@ﬁ‘“catﬂ@frﬁfﬁgrﬁﬂ inert gas

is titaniumtetrachloride and silicon tetrachl ori
atribephétey | i imeans mnf a)tmoapham eomtyi tha geooelphihieimasmount of or
| um num

noweﬂ%ﬁ%tﬁ Meyu{@ar ﬁrﬁﬁﬁalarmg@ prréerably carried
ouf L FHIgt egohan?@?qfa:fwtﬂ%’@@ﬁ 1@0&“&' ﬁkg%ﬂg{ﬂhéf‘ésfor 20 12

pre erre I's e Ui num al'ogenate

hr gmedentbliofor H5bag ¢es MRyi oRredk mlwﬁ ifgdl e skilled in the art that

et hyl al um num nonochl ori de, net hyl al um num

thadicantior iaftcr h@ah»,acalmmmmﬂmctbl be i pikeseeved | unden auminert gas
di ch] ori de, propylal um num 30 nonochl ori de,

atigpgp P@ um num di chl ori de, isobutylal um num

o i I n i;C i . . .1
polp el éient AARANGH, ¢t EChr W diheaactivating the silica
cam@t &mol pkevidy eheréagids sﬁtfssdeamrtrhrwrmthﬂeacuve group. It is
nonochl or1 de, ethyl al um num di chl orid

repassedt (1.alAm. nGhemnoSecor 1986, ahd8i séB&t)yﬂmtumvhem the drying
teripREirer Uk BT 4 arihey FRsTBhiisPagiole hydroxyl group is
removed from the surface reversibly to form a silicone group of low
reactivity, but when the drying temperature is over 600°C, the hydroxyl
group is forcedly removed and converted to water, thereby forming a
silicone group of high ring stress and very high reactivity. A chemical
activator may be used instead, to convert the functional groups on surface
of the carrier into inert silicone groups.

Generally speaking, in the present invention, the composite carrier
may directly contact with a solution of the nonmetallocene olefin
polymerization catalyst of this invention, thus a supported nonmetallocene
olefin polymerization catalyst of high activity can be obtained after
completion of the supporting step. However, it is discovered in the present
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The al um noxane may be exenplified as the linear type
(I') and/or the 5 cyclic type (I1), for exanple,

nmet hyl al um noxane, et hyl al um noxane,
propyl al um noxane, i sobutyl al um noxane,
butyl al um noxane or nodified methylalum noxane.
Preferred is nethyl al um noxane, ethyl al um noxane,
|sobutygalun1n%xane or nodified nethyl al um ngxane,

inygggiopibabriocabiain &auﬁnm%m%allqeem@laﬁé}wp@mmerlzatmn

ca@gﬁﬂg%\?ﬁﬁgﬁu%ﬁaﬁgﬂ}@sﬁeﬂ% ~ ;%ppﬁgné(ﬁé) 58 'cdlPiet is preferably

furgREP! fRhtéd fitd WP, niodilfiedP C(ziﬂéj'“ i t@él’ri’éﬂ“' THelee R activity

et hyl alum num silicon tetrac e and

obtaanbyll witlntnexsiep, o wtwhelms ¢he atosomhdarwdiby this treatment step.
tetrabrom de and

um num . silicon .
Fwﬁé@ ERotER cCOMNOsAtey SRTEET LMMacts avithgaehemical treating

oo Eh e SO B BB SIS, B8y for his contact, i

wlﬁéﬁyﬂl‘@ e 1'!@rt%lﬂiéirisdﬁnp%b%hﬁ%ﬁ tlﬁtﬁ%‘iﬂhﬁrdtﬁ%faﬂﬂé chemlcal

et hyl al um num di chloride, trtan umtetrachloride and
treatﬂm)g agemrt munder et cing dorde5 to 72nhrsn prafeaablyoli e24 hrs, most
f &I ala num di chl oride, ethylalum num and
pr % Yaku@ ane, et hyl al um num nonochl ori de and 20

e AU ROIE e S FRUE T e LT LG Glegied. from an

allﬂﬁm(bkﬂ% Uith ek v BAlherd e, anboraidlyd ﬁh%'ﬂ@lafﬁ angyl compound, an

met hyl al um noxane, silicon tetrachl oride and

alkebm/lmmpoum anda rimlbglemamnl redkyhecommpbnd, oof armeetal selected
erence i s given on of two, such
froag : F1313P fFen Eém&ﬂfg(e‘} J%n%&r%ﬁr 25 silicon
| STHECRABNE G AT ISR Of: gihbiiLoisting of 1VA, IVE
or '¢Hy agﬂw | fer dndtdmidytahube n@xeﬁgahﬁetlhub agilfiotimetrachloride,

and met hyl'al um noxane,” nost preferably is titanium
siltostrr det omalcbgdsﬂtcrqn ai]emmmdmdet tttaniwm tetrachloride, titanium

tetADIBI S or L U o SETTALO Qiint ZaGoiioe dengsogdes" zirconium
tetﬁ:{frrdrﬁ!de CaEu%%[n(fﬁfﬂ' 20t 31bd e anﬂaf’fﬁ?ﬁ?d te@fef&ﬂlg?lfﬁe hafnium

can“reali ze thé "contact he co
tetEabrgaidey hhfml‘a@n%mmdhdéreahadmlfmgehlonaa a@nadiﬁm bromide,

to conpl ete the reaction. For exanple, the foIIovmn
vamaed hudsiodigepandetleenpikier. i Reefenrabave i tandury a@taa@hlqmée silicon
tetrac %?‘i ée Ciairr%gfﬁm h?entracr:]l-?lorlét “rSnHS \%ﬁe{cﬁlum chloride; most
preferred is titanium tetrachloride and silicon tetrachloride.

The alkylaluminum for instance may be exemplified as
methylaluminum, ethylaluminum, propylaluminum, isobutylaluminum or
butylaluminum and the Ilike. Preferred i1s ethylaluminum and
isobutylaluminum, most preferred is ethylaluminum.

The halogenated alkyl compound for instance may be exemplified as
methylaluminum monochloride, methylaluminum dichloride,
ethylaluminum monochloride, ethylaluminum dichloride, propylaluminum
monochloride, propylaluminum dichloride, 1sobutylaluminum
monochloride, isobutylaluminum dichloride, butylaluminum monochloride,
butylaluminum dichloride and the like. Preferred is ethylaluminum
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at a tenperature bel ow the boiling point of the

sol vent, and then added 5 therein a chemcal treating
agent or a solution of the chemcal treating agent. If
a liquid chemcal treating agent is used, it my be
added in directly; however, if a solid chemca
treating agent is used, the solid-state chem ca

t reat.i ng, agent st .be previously dissolyed in the X
manQuer e erhylARANMaWeH digh karadé ottty lalesprum, mapochloride

ang sppRtyldupndhRP MRy, L 9phRF S8R iiq " 350 Sfhatuminum
monddhl otk aadethelyRithin@mh didklo®idd. mes, and then

dried. In this specification, the solvent used in this

st dhe slwhineyane may he exicdwplifica as the dmetirstypev€l) and/or the

the chem treating agent, of i.t.is.mscible  w.t .
cyehe &em (i foh £  mlhylahumitexang, nagiieluminoxane,
el e fro I g : n o
P SRS, oSy i, BURFBRARE or modified

mdcthglalasmnrntane. Prefared i‘@ﬁh@@l@yl&lﬁhﬁ@ﬁm&@@j agthylaluminoxane,

_ detane, undecane, dodecane, cyclohexane, tolueng, )
1sodityl demmoxang |anenodifiod omgibiyl aliuminoxane- measihereferred is

| or.o- hept ane, chl oro-octane, chl oro-nonane,
m‘{iEVg"}]@-IWJQHF@e-ChI or o- undecane, chl or o-dodecane,
ch 0- . - 20 r.Q-t,0fue . .
e cBE R RAE E8RInE Ca BB E iak OhE A epmbingtipn of two or more

afmeshenabhed demperimie foresaimmpléesanscombihationadftwo, such as
tol uene, nost preferably hexane and toluene. Hi gh

silresurt itetrachhpridst uaadhebpsykadupriomne shkceractattackdoride and

el aene. | ralichh. s Rinaby droids o ) RO NeTpmiam, silicon
i ngl h ' . t d )

rBRRIAIAS! Vgndh hEREH BRI ARSER! ' FRRBASS Bickltoride and

ethdabemahune thaunignbetettatidlorede ahnd taotleylalumgnokabe, silicon
to 10 *C below the boiling point of the solvent.

tetraghleerde tanst ethylalomspusnamoneachlaride, siliean tetrachloride and
reaction timg. Jn case _.of an el evat reactio .
ety dAfumiiuit CshddEs e Mo 80 sthylaluminum
mAFHIGEY - il RerfHIbFRIE Nand' NeiAalnfihubi® dichloride,
conposite ‘carrier to the chem cal treati'ng agent 1S
ethgdabymlhyn aad metthgiﬂ@mﬁﬂdmmm,eethﬂalumnéﬁam edoneghloride and

ratig is . 1g: 2 to illinole. . er. the conposite )
meghyhalgminpXanst é‘&ﬁW&THMHHHBhéWA_L ride eanngngffeyipluminoxane.
As't gﬂ%ﬁ@gﬁﬁgﬁ#&g@e Id dth\’\r%%t]e%uc%” g9 WAntiH ' e ibhfStide and

ethylaluminum and methylaluminoxane, silicon tetrachloride and

e

ethylaluminum and methylaluminoxane, and so on. The preference is given
to the combination of two, such as silicon tetrachloride and ethylaluminum,
silicon tetrachloride and methylaluminoxane, titanium tetrachloride and
ethylaluminum, titanium  tetrachloride and  methylaluminoxane,
ethylaluminum and methylaluminoxane, most preferably is titanium
tetrachloride and  ethylaluminum, titanium  tetrachloride  and
methylaluminoxane.

The reaction of the chemical treating agent with the composite carrier
can be carried out by any method, provided that it can realize the
contacting of the composite carrier with the chemical treating agent, so as
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conposite carrier. 5 In the successive catal yst
supporting step, the ratio by mass of said nodified
conposite carrier to said nonnetall ocene ol efin
pol yneri zation catalyst is 1: 0.01 to 0.50,
preferably 1: 0.05 to 0.30. The conposite carrier or
the nodified conposite carrier may be washed,
filtered, ﬁrled and suction dried hy an nethod known
to iGompdeter the 1epddien dwn exemple, thaufollowieghmeghods may be

ol vent repeatedly in an encl osed or active
eX%bHﬂ%@ﬁ@re through a funnel equi pped with a sand core,

WhiAC Bo | wéiiteisPhd @ eS@J)M‘inSIfé“Eaﬁ% hen Sﬂié ﬁqik?g&eis stirred
| eached to pass t rou , conduct t e was
at fa t¢mpicngturer bdkmnthmdmﬂlh@ ignt refimthve nplveat, and then added

super nat.ant after st andi ng, ding the sol vent
theé&hﬁlrﬁ chegaigalnfeateyd ageTl @‘éeftltﬁ(gﬁtloﬁb od oHiu cthamical treating

aclBETIA% Tt BRI Bl e TR s H pay be added in

dlrEchg)e Nesweget N Q%%‘I?ﬂ chbgfi@ali tfétéﬁcﬁ?% a%‘é‘ﬂ't ARGskeM 'hedsolid-state

sana core, rermV| ng vent suct1 6n

chémiicak rtrega,tmglagmﬁdnmstabe Lptteiveoua@dlchsmiwzfd ihethe solvent, and
sol v and E further , suction fj terlaﬁ to, conduct |

themhe itAg thg ccemnasite garrier nkher addiftonois 1n dropwise. The

red U SperE TR 1 24 B 2yRAE S ML B wit

thepmh%r ablhent Foeat @@i § @nes, e dHAddgiedhus obtai ned

solid carrier is dried at aterrperature of about O to
12Dn thas usplesi freedicred the esslventt uséd arf lthvalstepces rofeany kind,
duration for drying depend

pr w@%d{ ﬂﬁ'tt &ﬁ%@tﬁn lgs@m\@g&e Qh%nhcé\éatﬁﬁﬂtlpg 6geﬂ'250¥ Ak is miscible
w1ﬁf;"flifl\% l%}h%ﬁx?}fc%‘?“t?%‘éﬁtl{lg | C} g*“rgjgfeﬂlﬁﬁe@,grt?ﬁ[%&aﬁéfSé{gérbefected from

a Gf abed®ntipmied hy@i@@‘aﬂ%nt hﬁahtm.eﬁkﬁ@ ohﬁa or a halogenated

supporting step the nonmetal | ocene ol e

hydmmmasmdm mmrysnear}mmne rlegpianed mmtalme dmmml, decane,
aut und r a rigorou anh condi thygﬁ in absen

undgcaggdRdeggng, 1o §3999§a nyRRsRe sosdRengeat. ylene, chloro-

pe@%%%n 51’6”%@&{116 Q‘Z}J&% e‘“’a'bﬁio %c?éﬂ@en%hfbro-nonane

sys em concerﬁe conti nuou y "éss’ t

chibeppdecdie, schkiro- &ﬁd%aﬁ@f chtdry-dodeeane, t hﬂll@fé cyclohexane
that, a sufficiently washing, ~-27 filtering, dry

chlsse-taluenen chigiorgt ylbmesnm;;dﬂoéd }t}dﬁ@leyamd dheduke,dpreferably
: very. ortgnt for ob nnment cat al st 0
is BRI heFRieoaacautn T oI MNG TRIFERE: TapFh hstRrably hexane
an@%&hkﬁk? nmor phol ogy. By washi ng and

High reaction temperature helps to promote the reaction of the
chemical treating agent with the composite carrier; then, the reaction time
may be decreased accordingly. The reaction temperature depends on the
selection of the solvent, generally the reaction temperature should be
selected at a temperature of 5 to 10°C below the boiling point of the
solvent. Further, there is no special limitation on the reaction time. In case
of an elevated reaction temperature, the reaction time may be shortened
accordingly.

During the contacting, the ratio of the composite carrier to the
chemical treating agent is generally 1g: 1 to 100 millimole, the preferred
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filtering, unbound substances can be renoved, and by

drying and suction 5 drying, affinity with the

reactants can be inproved. A supported nonnetall ocene

ol efin polynerization catalyst can be prepared by the

met hod for supporting a nonnetallocene olefin

pol yneri zati on catal yst on a carrier according to the
' ian. It. is an organic entity fornmed of

present jnv
fatﬂ‘ﬂésﬁcﬁirdei%aryo% 1€ i n pol ymeri zation 10 cat al yst

CoPtAREFGEECEbos P RS YR JAFE 1he SRiaital Jsating agem,
it B beffiRehairapd waRhbdadrid ahd seeRehYdREd 28! 6BRin a modified

refore, in one enbodinent, the present invention
congaries camiar.supported nonnetal | ocene ol efin

rethouer SHOGTYE 919 St SHBDRING: e it Faio 18 mass of said
T DR A LSRR BRI S1ETh ol gerizatin
cafadyyss 1N GLRET.56d prodeyail ¢l 1.00 9Bt 30yst of the

present Invention to carry out an olefin ) )
pollheerdarapiosticocasricopot ythe i maxdifiedbarompositef cargar may be

wa%hﬁii Tiitese € rdnadr eed S ustion airisd fit 3 inesogokpaam in the art
resTH ! |

o TRCHERL OB 5l TS Sgh MBSOl B enclosea

or tdoaflird iaghalspiritestieacied Z@ﬂlﬂélerequli\p?iéﬁ watlelaysdnd core, which

When t he supported nonnetal |l ocene ol e

copmiylesws fhei ol venhthutysot dbeosaliddot be tlaachedsenpass through, to
i nvent ion i ed to ry. out th | ef.i . .
copBEe, 2 E TN AT ol He» 8 G BUPrethaly iy Egmoving  the
sl s, AR ol SBPABINEY Rt odiating these
prodeduits; tb carhicvidiet Washins enrhfilteredgobi ecinost ommonly used

techni cal solution involved in the gresent invention,

mathod, pnopdushr the aness massl yoebe 7aapbadaand filtered is introduced

imORCHHE SRR okl 536, ShhBH PSP hrough o

su@ﬁbﬁ”ﬁftbfﬁ{gg %IW?HV% aofurthFF ARG EBAL of YERLIPENIMAR a further
a t, o fTor a

Co-cafta catalytic system

suctibnodiled ringnomonesisdweid/the evaniniogerand rfilteaing. In the present
. polynmerization -28 reactor under a‘con%iti qQn of.
inyentyeny i the imethed tavelviag a nsudien; hiltering is preferred. The

e LA BB SRR R o, PO B

Thus obtained solid carrier is dried at a temperature of about 0 to 120
‘C under reduced pressure till a flowable carrier powder is obtained. The
duration for drying depends upon the temperature used, the capability of
the vacuum system and the state of the enclosed system.

It is well known for technicians in the art that the aforementioned
chemical treating step and the supporting step of the nonmetallocene olefin
polymerization catalyst are all required to be carried out under a rigorous
anhydrous condition in absence of oxygen. By a rigorous anhydrous
condition in absence of oxygen, it means that water and oxygen in the
system concerned is kept continuously less than 10ppm.

It is well known for technicians in the art that, a sufficiently washing,
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present invention, as a main catalyst, aided by a

co-catal yst, can be used to 5 catalyze the olefin

pol ynmeri zati on and copol ynerization. In this

specification, the olefin is selected froma C2 to Cl10

olefin, a diolefin or a cyclic olefin, such as

et hyl ene, propene, 1-butene, 1-hexene, 1-heptene, 4-
1-decene, 1- cene

. hyl -,1- , 1-, , d . .
fllt%?{}%eééﬁﬁfé] ﬁ%;&w&%@fﬁgﬁmg blag rﬁéﬂﬁ),our?e& catalyst obtained is

r |.ene r 1,.4- hut adi 5 ‘o
vefipr BRRASAEY Sfol obtEEEn: lof RS Groptlh ctivity and
sulsdeapr 'mlmm?m@xorwmhng@@da?éﬁme ﬁftﬁ*plﬂﬂ@?@; BYCWashing and
_as_vinyl acetate, nethyl acrylate, ethyl acrylatwe,
filtening, unbpuadesubstanives eqedic remaved, andiby deyugerhd suction

orifel it bk e reRR TSR KRS e Lo o o
28 Biied fontah09kerd QIS polyidAion, srinlygt can be

prepdredct bgnath@r anpthdd ferpodyppsttiasi op. ridnmetfllscéRe olefin
the pol ynerization of two or nore of said olefins, i _
polsanerigiagiasi catglystion & gerver ecicesdengite 4hd pregant envention. It is

on SPRFEES 15 Bt Y05 o e RSB 19 B BBlymerization
cofHRL ENGE ARG KRBt SIRER ol BRERS: co-catalyst 1

foroat @l ydtatyHygst esieoh, ttbec@ta?ze_t ahngistin ochonfoppelyeaeaigation and
froman al kyl al um num an alum noxane, a Lew's acid, a

copolyenepaeding. dhearigichororone embadimands oheaprosenininvention
reldftsifor 1 o ROrRE Bt ageae oRser N, AV TSgatiop catalyst,

/3 i £oFh 2l upi -
R R RIS SR, T olen
polirhjizati drothtalyst BCEYEding to thevprefentNriverghoni num or

boron, R has.the sane definition as that, 30 given_in
t hangithget abicqt) lathe ( prysentadnvenitane ishitee Ugeodbe rRupported

nOﬁﬁeﬁE@PCi@ﬂﬁB%ﬁa@'ﬁf’hﬁ tht ﬁ@f@?ﬁtei%sﬁﬁdl{tiigﬂ “t8" Rty out an olefin
pol{y‘ﬂléfﬂi‘é'til%x?@rW%&blﬁﬁﬁ%ﬁ%ﬁ)ﬁ'ﬂ%&ﬂ diﬂ%ﬁetﬁt olefins. The novel

ripropyl al um nu tTi bu um num di net hy um num

med:hd)drdfd’d})e prfse{rﬁtdmmmm mhﬁmlixm,tes thle cllefects of poor regularity of
tri-sec-butylalumnnum tricyclopenty um num )
ther podyan el zadi ainpreduetso fermpdapng pigduction of only low quality

poNﬂlQFﬁ%/Ho?idﬁ{L,”%%o&‘a%h Wit R traditional non-supported Zeigler-

Natta catalyst. When the supported nonmetallocene olefin polymerization

catalyst according to the present invention is used to carry out the olefin
polymerization and copolymerization, polymer products of better
regularity are obtained, so as to fulfil the requirements of producing high
quality products.

In order to achieve the aforementioned object, the technical solution
involved in the present invention is a process for olefin polymerization and
copolymerization, comprising the following steps:

Using the supporied nonmetallocene olefin polymerization catalyst of
the present invention with a co-catalyst, to form a catalytic system;

Introducing monomers and/or comonomers into a polymerization
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al um num nethyl diethyl alumnum trianyl alum num
tri-p-tolyl 5 alum num di nethyl al um num net hoxi de,

di met hyl al um num et hoxi de, trinmet hyl anmoni um
tetraphenyl al um num trinethyl boron, triethyl boron,
triisobutyl boron, tripropylboron, tributyl boron or
trimet hyl ammoni um tetraphenyl boron. As the Lew s
aci d, fluoroborang,. al ky]. boron or. al kyl boron anmoni um

reajos apndefe At icomehition 0F RPbURETIHALIGY 40g&asRal out the olefin

I : - NE4] - L NE4] -
ol tlzbston brilot Sopiifmentratibl Live onic Lewis
acThe Kubpoledl effinethllScené WleTHN Il yRosHRatioRC Baf’efl%rst of the
the groups E may be identical or diffefent, and is a

preseyt imaentpre aa idacmcadal yst pasdedbyr zico-oatalyst, mamebe used to
of. the 15 hydragen aton(s) thereon y be substijtuted .
cafyEenallitgo RICHR. APRIGHZatioRncARly capeRimetiZation. In this
- h j:ncl | | i : lof
spRAT BTty RIS PR 1S RERe ATRBRY 50T s £5% 91¢finy 3 diolefin or a

cy®hE Wlefin,r sttt vk asBNEns) p@@peﬁ@,emt@ﬁteﬂer, opihdnk, 1-heptene, 4-
boron, trimethyl -phosphine et raphenyl bor on,
mathylel-pendemoni droctenaphdrdeacne; ndruingigcene, 1-dodecene, 1-

tyipropyl ammoni um t etraphenyl al.um num .
oy lamRtRYE a HIROIRENE: MO AT IEQISRS, 8 #okeRe. 1.4-butadiene, 2,5-
[ I a ny o1, et h n .
pebfA R, BRI o1 BRIl ot i Dibgpic monomer
coﬁtsanmg atunttional grbupetshvhaggremhyimatetdta, methyl acrylate, ethyl
(p-trifluoronethyl phenyl) alumnum _ tributyl amoni Um

acrydatey(pehitl ddrydaiepHanthiy sipeeification, iNisireqwirednid pamt out that,

25 tet h l.al i . N-et hyl il . .
by ¢ ORARTT RS Er U Ron] ) T LtteRnT oiNERHRP adkoRelies to the

pobfeTiat i o L RuRERERIcoinS pi T RO AP n ifiEle R loolefin, or
a conmlgnedrzahion mforddi@epr esontainiugnt bon fudctional group, by

preferabl y al um noxane, npst referably ,
copelyykesizatiomx Hnecfego mwﬁhprp@ggaemyltm wetwai on mpge of said

ol SRS i RO 5 . SR X eThofesiRS ARG GRd: Ateanic monomers
coRBNIE iﬁﬂhﬁ&'ﬂoﬁﬂﬂg?@@ﬁ' ynerization, specific exanples

‘her'eot '1nclude a slurry process, an enul sion

pr @¢rs snoacsntut isopreforatsly, ethiyléke prayabstheangbomdnomer to be
as- phase praocess. The suppogt{eg nonnet al | gcene ol efin
a

copolymerizest Wt ety kangsis REekably ITEPERFs 1 AUtNG o 1-hexene.
isﬁ%p%%i-gﬁ%ﬁygy iitna lg éa?t%l?tigaﬁjzgt%%sleof the present invention is

selected from an alkylaluminum, an aluminoxane, a Lewis acid, a
fluoroborane, an alkylboron or an alkylboron ammonium salt.

Generally speaking, an aluminoxane may be exemplified as the
aforementioned linear type (I) and/or the cyclic type (I1).

The alkylaluminum or the alkylboron is a compound having a general
formula (III) as follows:

N(R), 111

in which, N is aluminum or boron, R has the same definition as that
given in the structure (I) and (II), each of the three groups R may be
identical or different.  Specific example thereof comprises
trimethylaluminum, triethylaluminum, triisobutylaluminum,
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process and a slurry process, and nost suitable for a

slurry process. 5 Wien a solvent is required in the

pol yneri zati on and copol yneri zation of the present

i nvention, the solvent used may be one conmonly used

to carry out the olefin polynerization and

copol ynerization in the art, and nmay be selected from
ineral .oil and .different |iquid,. hydrocarbons. A

.a m . '
tripyopkalusnmn: isibptyjalveetrwsa sdimesthyho dlamingm  chloride,

rifREABR R RIR A iigeib Rl I T R Pl Pty atuminum,
tri&ﬁigil?llﬁﬁinﬁfn,aﬁii% eht %ﬁﬁ'liﬁ%ﬁeﬁtiheﬁéglalu%ﬁ{ﬁihe’eﬂéyl dimethyl

etf ether or tetfahydrofuran. 1n addi'tion, acefon _
alumimuiy| metkyht dietid/It helumkeumgy @imoaybe alsedinum, tri-p-tolyl

EE I (e oA r———
SR SOl Bu P, BBl Mty oron
trifis%)@t?galﬁm,i Ctrﬁﬂr?ggbglﬂéﬁl NgribAt PO PO Br f rtﬁ‘ﬁl@tl%ﬂammonium

exanpl e ne; or a mxture thereof. Ms
tetmplienydwrios. hexane, as the pol ymerization solvent in

th resent invention. The way how to introduce the .

sug\%mee CYBi g nmm,%ﬁy&or%omﬁyfboron ammonium

Wy 3 t - t.0 | Zatk o X
salf GHRHAHRATE A PP G PV ek PRl TotIREIAED P4 fatlows:

nentioned, it[In&y]"NEhport mgﬂ‘s[m%rted cat afyst of

the present invention I's added with a polynerization _
wheseued: s rfaartnalaocapesiyiste sonpehsiwis acidy & dsveypdrogen, N is

concentration, the ed therei t he co:catal yst t
AlTIIA CaPRTYH: AGPTotle &HAUPRdA TAE Doiatigal of different, and

. talyii t,emyi o] kzatlgn

is G A} oy )0 T HOR fatho O HETSIE 0h ar mgre of the

hydarsigéhet6a(@3itakysén angy dssledbseipateal bWaQﬁalb%@n, an alkoxy or a
pol'ynmeri zation reactor, in this case, it nmay be _

phénexier Bpecificheexamplest theuepEnsineluidesaddeimetdtydammonium
the co-catal yst tog the | yneri zation reactor; or .the

tetpPhCHUBNOT o aqdeHNEUIBIAR TR ol y st (StAErISH (o boron,
: i j ; rt t he: :

triB S RO Ol PRl HopRiny 1y Wiffon, . imethyl-phosphine

tetedpheridbeaosly to t henpelhyirnimeniom r eact otetyhphenylaluminum,
.different feeding ports. -31 In nost cases, it makes
tripi py lanemernd ynp etcteaphempledumipyim a igimeyh plamnemwrantetra (p-

o35, Rk BB RN E SPal B e-imetgt pheny)
alutHARGRS | @b @Idahiif b Pu Pt &St p-tHfuoromethyl phenyl) aluminum,
trimethylammonium  tetra  (p-trifluoromethyl phenyl)  aluminum,
tributylammonium tetra(pentafluorophenyl)aluminum, N, N-diethylaniline
tetraphenylaluminum, N,N-ethylaniline tetra(pentafluorophenyl) aluminum
or diethylammonium tetra (pentafluorophenyl) aluminum and the like.

The co-catalyst used in the olefin polymerization and
copolymerization of the present invention is preferably aluminoxane, most
preferably methylaluminoxane.

Any process may be used with the supported nonmetallocene olefin
polymerization catalyst of the present invention in the olefin
polymerization and copolymerization, specific examples thereof include a
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content of inpurities in the reactor and the cost of
the pol ynerization s process, a preferred way by the
present invention is to add the polynerization

solvent to the supported catalyst to forma catal yst
suspension wth a given concentration, then the

co-catalyst is added therein, to forma catalytic

system finally tE§ catalytic systemis added to the

Sluﬁg}’ VHOEPSSt MBS RBEIOB PIAGessha §eldian prosgss, earbulk process and

2 GRRBEAL FHroBRs: THICaBpBLREF YoF s @IRiets, BikHin plymerization
catal Pitt 88cordin?e td 1938 ThvenRi ii@%sgég'.i%%i s%i%ilglfg‘é%?% gas-phase

concentrati oif range, mentioned I
prangssancd slargy psocess,eand ohgsesuitableoforsalshenty peockss.

ey 24 iy B8 T i an

i i F 1, . 1
coB AR A A THeSEE BRI SeehC By e onc
colthonly t hasedef k§ Pehyferi aati ofh@ndoLoRA! y%‘l?ﬁ?éﬂi%‘t'on and

of the present invention, if the reaction i's require _
copalyunerizatiem undde prigsand emayhbe selested drony abeimezal oil and

RS oG o £t S et sovn
e I G O T L

a clbainzedoly, Ehe hivdRIENE ShRRVAE edr NP BRI LIOERRE solvent, for

catalyst, to obtain hilgh yield of polyner. However,
examgher gthgdsethernay tewspydsefumam pooadditigneracetone or ethyl

acegg][;e(p Egbgﬂ%lqug %ﬁ%aiy;@ie%t Eé{&ﬁ{ﬁgﬁ}tfgr% ﬁgpf%r$%£§1% solvent, for
xRN A8 Sl e 55 g ggbon stoms
froht 6 he BaRuCheas ehe-QWRE, REPIITR!,| Gefan®) nPi8eSUHecHRY and their

~ cause many problens, such as a l'owered activity,
1soneRis] tirng aviel oaliphatisnsodvengehd vinganerb @i atbms from 6 to 12, for

xRSkt e Prth P5RRGire, ucfihe oSt BUSHUBH FSihelme, as the
pzat | .S ; in the art,
p Olﬁéﬁgﬁ@ﬂ é%e?gr[%%%t ﬂkfesqrgv\@m{rbpﬂer ature, the
polhigewiazahioen taciritvotucextliddistpported vwnmetalié@she catalyst of

.resulting in_a uneconom c perforimnce of the i L
thipsnyeatippandthe capcptalyst §0 thetpel ymaerigation reactor is critical to

this PSSRl “AT R Wt £ oo Tieu RS p B Hape Bt iegupported
carfl G PR ShceshchcnTR RISLABYHNS BSAerzarion solvent t
form a catalyst suspension with a given concentration, then added therein
the co-catalyst to form a catalytic system, and then the resultant catalytic
system is added to a polymerization reactor. It also may be that, the
catalyst suspension and the co-catalyst are added separately to the
polymerization reactor, in this case, it may be further that, the catalyst
suspension is added before the co-catalyst to the polymerization reactor; or
the co-catalyst is added before the catalyst suspension to the
polymerization reactor;, or further, the catalyst suspension and the co-
catalyst are added simultaneously to the polymerization reactor via
different feeding ports.
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difficulty and cost of the successive post-treatnent.
In the present 5 invention, preferred is 10 to 100C,
nost preferred is 40 to 90C. Wen the supported
nonnet al | ocene catal yst of the present invention is
used in a copol ynerization, the conononer may be
introduced into the polynerization reactor in a batch
node, or in a continuous nmode. Dependent Uﬁgn t he

ai ABdNESpeIapasy itzarakes pe stifarencetectyvemmshese Maymyand any of
en AR Rt PER NS oBhertion of
thd NfitetAH o POLMIELA 2 %ﬁteﬂ&‘rgF %Q&@Jexﬁéh.zaha%d@gcd-gaa1yst, the

present I nvention, I n case strrring IS nee

conténtr iofgimpuditees sucbhasreavtonnmiribicy pest aof the polymerization
propel l er-type, an open-type or a screwtype stirring
PrOeRRA.e ASPERIETTH® WXe, byaythe presenth mienfiereds to add the
ynventiqn, tq facilitatg the di rsion, of the
pob A on; SRR thofhe st B BV, loorm & catalyst
. . S | ) .
suffel Sore il a it orchiceninggsihen he ety Tigdded theren,

to 6@@m pancakhbytat e§ystenn! ymerll g athicogatalgtic system is added to the
opol ynerization of {he present 20 invention may be,
pobamerteatien Feactes. phbsthe ecafalytici systemnceoprentration of the

T S Y ae——

linkftedei ’thkhgr tOARedoh! HutPh§Ss \Brefefredt gb%?cg%u{agion range,

99% of the polynerization pressure, ‘preferre

me&_ﬁ%)nédtigei).ogpdl Wﬂrﬁ(@sgppopireabslafadysﬂ’ﬂiitéf p]gzﬂgmmﬁzwon solvent
i scussed, t upported ngnnetal | ocene ol efin
ango@b@ﬂ.lz atq oﬁ@at& Fér-cata Vﬁ'&/ilé%s@ﬂllymﬁrémﬁlﬁﬂ isplvent, most

pr&RPEPLTUAE I srERlst ) RSt SR mEbRT A Solvent, and

0.0U@Y'tgel_G’O%%'Wéﬁbalgkﬁﬂﬁﬁ?%ﬂylﬁéﬁ&hﬁ@ﬂ 96kvdrt, Whi ch a

catalytic Systemforned of the 30 inventive supported
nobmetiagl deeoke foh gfolymetigationzandoropalyahygsizatroh af the present

., co-catalyst is used. In the sluyry ethylene

YRRy oGOt 1 dSEHITathncAsRY OHb wedet gessure, the

prE ety 65 " ohE e OREFo AR, HFHCH SAFIER LRRBEaY between 0.1

to CPIBATE prefiraBly (Pre¢of 4RPAY mbst FREfGRMIVE] to 3MPa. Higher
sel ected from an al um noxane or an al kyl al um num or

polymerizatiom pfesserrls, may accelerate the olefin polymerization and
copolymerization catalyzed by the inventive supported nonmetallocene
catalyst, to obtain high yield of polymer. However, higher pressure may
response to a poor polymer morphology, then it is difficult to obtain
polymer particles having excellent particle morphology and good
flowability after dry, thus increasing the difficulty and cost of the
successive post-treatment. In the meantime, a lower polymerization
pressure may cause many problems, such as a lowered activity, resulting in
a uneconomic performance of the polymerization process.

In the olefin polymerization and copolymerization of the present
invention, the polymerization temperature 1s common in the art, generally -
40 to 200°C. At lower temperature, the polymerization activity exhibited is
very limited, resulting in a uneconomic performance of the polymerization
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such as net hyl al um noxane (MAO), ethyl al um noxane

(EAO, 5 isobutyl al um noxane (1BAO, trinethylalum num

(TMA), triethylalum num (TEA), triisobutylal um num

(TIBA), MAO TEA, MAO- TMA and the like; preferred is

MAO, TEA or TIBA. In the catalytic system when the

transition netal atomin the supported nonnetall ocene

ol efin polynerization catal yst of the present 10
prograsatatdr feo hight temperatoremaydead-teapady polymarmorphology.

orted, metallocene alyst, is AL/Ti. = 1: .1 to 1000 .
In EBPEASE 1 5 CRLACHANG, GBlstn oy e Rertieles ity eXegfent partice
: i O | jemmplg ol
mARAIORNS i) bod IONALTEY CGREF, 1] o3, BAT iortasing the
diffrduiver andt i costofoft Nhepr sesdssivy epostiiredtheentl 5In the present
. polynerization_tenperature is conventional in the art,

invfgHeon) preteared 1940 tacl OBres anast praforred 9540 b C.

o, VAR lobreelnabrieBHOTISE Bt RS BidFnt invention
. | . 1 1+ t i I .
s 85R01808 SPITMLAPRLON, Uhel SOmBIRIFEL YRR iroduced into th

pobanekryratror aréastoof irt hylemehantode,Ch2 R0 »l edntiauous mode.
in the presence of hydrogen _or in ahsence of hydrogen.
Denﬁféldgsﬁcmom éhe naipdo 0Pl ymarizatiom proguats, the comonomer

malf R P e SR EREamtp i FE T 0 1 SN RENF BB g tig! amount
ofﬂ'i‘@?ol fr?éﬁiz‘iﬁgnibﬁm%f&@.”e’ 1-butene, 1-hexene,

1-oCtehe and norbornene; nost preferred is propene,

1- but thee, olefhrexpolrmesiZation dend t copd] wsierizatior! of nghe present

. index of, the pol yners, generall hydrogen is used as
INNETHERR N 10y §ASE ePT a¥feFNEN1g Hée%qYQﬂarya éilﬁ{/ll%epa(iﬁe, such as an

anfROvEERe A b ls Ao 88 Wier-BYEE e P et RGOHE sifting paddle
an%a’glﬁz@tﬁﬁgﬁ 21812@ e aeeWnin ofhe NBredafit HSRDtiPH 7O Frbilitate the

' to O. volume ratio). 30 The solvent used in
dispeessinurafy the hpobymeprdatnen i metssoandf théehgatesedt mass transfer.

Profedinb it & RDSIty by SPGB BACSl -y bhE SibGrs Sheed may be 1 to
2000, BIAGEHE THE, sRepfgiely an, 34 aromic

al Thlatdleffe! polymdraxition c AP NcapoIPmicizmtfon 00¥0ithd present
. cycloaliphatic sol vent having carbon ™ atonms from®6 to
inveEntion mapibe caerietdeswbin the presence of or in absence of hydrogen.
If required, hydrogen may be added as a modifying agent of the polymer
molecular weight. If present, the hydrogen partial pressure is 0.01% to
99% of the polymerization pressure, preferred 0.01 to 50% of the
polymerization pressure.

As previously discussed, the supported nonmetallocene olefin
polymerization catalyst of the present invention is especially suitable for a
slurry process.

Therefore, a further object of the present invention is to provide a
slurry ethylene polymerization, in which a catalytic system formed of the
inventive supported nonmetallocene olefin polymerization catalyst and a
co-catalyst is used.

In the slurry ethylene polymerization of the present invention, the co-
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Aspects that are not specifically nmentioned here refer

to those 5 aforenentioned in connection with the

ol efin polymnerization and copolynerization of the

i nvention. Additional features of the invention wll

be set forth in the description which follows, and in

part will be apparent fromthe description, or may be
entlon 10,Preferred

| ear ned hy. ctice of t
cataliunnsed i URS (smne oAb msnm%%@d.mmr&@tm with the

ol STy LA S Pne Bonl Bt ShAARAINDInay be one
selesead |fﬂ$m dihelbiikostans by affalkaRehigms dﬁtH@ﬁﬁktwfé of both,
according to a Chinese 15 Standard GB 1636-

sudxanpises mfetbykq:lammwmm t (yLAdphor t@t&ﬁylalummoxane (EAO),
t.al | ocene ol efin ner|zat|on ata st.s
130@&%@“1‘@ X4 procgs@g‘{i)r suppdFyn ﬂa Hifuby (TMA),

|
iR 5BTTE, SRS CLA0 T Meko-
TMA 4ad.ther 1@1@@ presferved 1SJM§A©S THBA ¢oTdBAsol id

carrier, the Silica was dried or calcined at 500 to
gobn Cthwdeatadyic c&ys;bemat Wﬁb@mercbewrransmon gnptal. atom in the
ated roxlaed sili

suppeder, BanpekallcGae, Plenit (boat e e taRfStaAf (the present
m\;e‘?{ti HisoT dgh a3t &F ﬂg: E'Beﬁﬁﬁhq?bf al) 2 t . gi:ﬁ{rted Eﬁetallocene

vat ed carrier react ani um

cataigst ireAlMeis=11i:1 1 ¢oekd)O0@iith slestib), & T‘ﬁﬁ@f@ﬁ@ﬂ s:atabl mnAI/Tl =1:1

dried to obtain a nodified carrier. e ratio

to 00 {(mxoleuratie),r agniosei prefesrad ratie Al {i401l: :-a(i) to 500 (mole
l\&gnesn um chl ori de was dissolved in a

1al{Qk 1 ahydr of ur an- et hanol mxed solvent to forma

Sopltltﬂh%n shif neﬂ'i‘ﬂégéd'ﬁd kéﬁ% Sgghd%ﬁ@sgﬁt inR@ntion, the

ution to react fi CI

pobirhetizagidro téeporature3fs t:omemr(ﬁml myshemrt Tgenerally 10 to 100
reaction tinme was_ 1 to 48 his, preferabl

'C hpsefespbly 10 te &€ am@r@apmf@rah}y 88 %é%@otﬁmlaolymenzatlon
PSRt RTA A 20 %

T AR AT el A gftomprises
homasp &l ymoetigatn@ingof mthiterd) gopolyanddizatian of ethylene and C;-C,,
olefins, in the presence of hydrogen or in absence of hydrogen. The C,-C,,
olefin may be selected from propene, 1-butene, 1-pentene, 1-hexene, 4-
methylpentene-1, 1-heptene, 1-octene, or norbornene and the like. Among
them, preferred is propene, 1-butene, 1-hexene, 1-octene and norbornene,
most preferred is propene, 1-butene, 1-hexene.

In order to adjust the melting index of the polymers, generally
hydrogen is used as a chain transfer agent in the slurry ethylene
polymerization of the present invention. Hydrogen may be used in an
amount of 0.01 to 0.99 (volume ratio), based on the total amount of the gas
used, preferably 0.01 to 0.50 (volume ratio).

The solvent used in the slurry ethylene polymerization of the present
invention is a hydrocarbon solvent having carbon atoms from 5 to 12, or a
hydrocarbon solvent substituted with a chlorine-atom, preferably an
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The anhydrous magnesi um chl ori de was added to a

t etrahydr of uran- al cohol m xed solvent to forma
solution under stirring. Elevated tenperature was

hel pful to shorten the dissolving course, the
tenperature range was fromO to 60C, preferably 40 to
50C. 10 Met hyl al um noxane was used for chem cal

nodi fi cati on of the onposite carrier tg obtain a .
ATIHATKS S VESHATINE carbo Atomsh R Gte dokrer aneliphatic solvent

LZat | t i in .
haQf8 FREDR, 40MF MY Bt 10, L s Pfie bbaY Kyivent having carbon
atdmBYrof Bhen1 2ot achixrhidtidieofonposite carrier or
the nodified conposite carrier, and then was washed

and\Spdoter thiit dimeehetndspagsficel ydrinenttonddrherw refer to those
suppor . onnet al | oce?e cata The .t hus obt ai ned

ed | yst, .
A RBER pBeHar 1] o CONHRRITOBA WHBpotha o OUGHA cPOlwMenzation and
coég%&%@%&wﬁﬁggl i%%:}l!gi&?t alyst are all dry flowable

rese I'fig the starting carrier. The
" ngndaitil A cfeatu 3 f the dhyehtiorawilnbe akelysth in the description

i.nvolved in the present invention are comonly known
whishtfiedl awshandiianpagkwill dic apparentafiom theedesasiptionher may be

nonmnet al | ocene fin polynerization catalyst in the
leagpg pr%‘iﬁﬁﬁl‘g%l%&miﬂﬂaced with any one of the

same kind of catalysts, and 25 the reaction steps are

essentially the sane. Exanple 1-1-1 was essentially

t hprefurecdEmbovdiheedislof e epverdon t he fol | ow ng

variations: Magnesi umfluoride was dissolved in a .
t eflhehpaesénir anvestisanods fuithed dhbisieatedt byf osmmg the following
soluytion., -36 Exanple 1-1-2 was essent.i al,l he sane

XGRS 3Bk THE DIe SRV aioN dRDARITNAY taiicae Sranples.
Ma ' Eolal i i : -
Corrano (RALES PEARE PORELs i geasyred apoording to a Chinese

Staaddatid 6B 1%536<d9pl e 1-1-3 was essentially the sane as
Exanple 1-1, except for the follow ng variations:
Magnesi um brom de was dissolved in a

gg%fe%f o n}ir%lf)ta%galon of et%es%lu\i)%n(}rtég h9hM&allocene olefin

polymerization catalysts

Example 1-1, the process for supporting a nonmetallocene catalyst on
a composite carrier of high activity comprises mainly the following steps:

A silica, Grace 955, was used as the porous solid carrier, the silica
was dried or calcined at 500 to 800°C under a N, or Ar atmosphere for 4 to
8 hrs. After heat-activated, the dehydroxylated silica was preserved under
an inert gas atmosphere.

Titanium tetrachloride was used as the chemical activator; the
activated carrier reacted with titanium tetrachloride, and then was filtered
and washed, dried and suction dried to obtain a modified carrier. The ratio
by mass of titanium tetrachloride to silica was 1: 40;

Magnesium chloride was dissolved in a tetrahydrofuran-ethanol
mixed solvent to form a solution, then the modified carrier was added to
the solution to react sufficiently at 0 to 60°C under stirring to form a

-135.



10

15

20

25

Exanple 1-1-4 was essentially the same as Exanple 1-1,
except for 1o the follow ng variations: A netal

hal i de, zirconium chloride was used as the chem cal
activator; the activated carrier reacts with
zirconiumchloride, then is filtered and washed,
dried and suction dried to obtain a nodified carrier.

el Sy Bl T Sra SRR kS e, b SrBly 4 10 24
red AR AIRRA AR SR 1 ScFR B OB it carie

wasxabRlifel: ThexeeRt ddtitent 6 ARl driififh A bAdONas less than 1%

Magnesi um chl ori de was di ssolved in a
bytmaasahffue aﬁfarag\e paxtickt dizmeatex edasdl iedOO0t o froy preferably 20 to
sol ut

A0ER Bl &pqqffgxpég T HaST 9 U AR EERYY Ato 30 m?
chdiic: 4ty dFoys BAERe UL B QTR A AP 08, tee&fahydmfufan'

alodlidl ziiged lsrmbéﬁtn 66 fopm fal ts%ﬂﬁﬁofﬁndunaér WafpEde.  Elevated

dried and suction dried to obtain a nodif carrier.
termperatareowiay helpdsl dd shoxtoni the dnmlmrengcx:(mnscg&hestemperature

rangq ek BRURT 40 Ak e S G GO o or m a
SOME Ja_llflﬁ%%kﬁn% J\ggs W@geﬁssf% tigdnidde ﬁ%@f@%&mn of the

eEXCEp oW ng vari a

coﬁqp@mé chalibfieo oYtdi aumddified é’@nﬂﬁfmt@ edrider;t he

chem cal activator; the activated carrier r eact ed
Wi véhnalnmﬁtallﬁcfanﬁ)oilﬁzfén pelymhetizetion eathlysthaving the following
hed, dri nd suctl n drled to obtain a nodified

strggf Whepas SP ¥¢bIRR SQENtof 4l umi num f1 uori de to
silicais 1. 40; Magnesiu c@rlde was dissolved in a
t et r ahydr of ur an- hept anol @ olvent to forma
solution. 5 Exanple 1-2 wa5 éssedtially the sane as
Exanpl e 1-1, except for t(ﬁ "'~f~oll Wi ng variations: A
nonnet al | ocene ol efin pol r 2 Zabran, cat al yst havi ng
the follow ng gf_nfi

t-Bui

then contacts with the composite carrier or the modified composite
carrier, and then was washed and filtered, dried and suction dried to form a
supported nonmetallocene catalyst.

The thus obtained composite carrier, modified composite carrier and
supported nonmetallocene catalyst are all dry flowable solid powder,
resembling the starting carrier.

The “nonmetallocene olefin polymerization catalyst” involved in the
present invention are commonly known to the technicians skilled in the art,
therefore, the nonmetallocene olefin polymerization catalyst in the present
example may be replaced with any one of the same kind of catalysts, and
the reaction steps are essentially the same.

Example 1-1-1 was essentially the same as Example 1-1, except for
the following variations:

Magnesium fluoride was dissolved in a tetrahydrofuran-methanol

mixed solvent to form a solution.
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structural formula was used: TiCl3 10 The condition
for heat-activating the carrier silica was a drying or
cal ci ni ng under 100-1000C and a reduced pressure for 2
to 12 hrs; The ratio by mass of magnesium chloride to
silicawas 1: 0.1; Titaniumtetrachloride was used as
the chem cal activator; The heat-activated silica

t d with | ut f 15 hi d
f oESangp - ra%:\%agréﬁ%réﬂ%@ﬁy the, e vas Fommpie . @xcept for
théPOHSW‘ﬁEanrlﬁfﬁgb%‘ ed carrier. The reaction time has
an o)

nce e loading of titaniumtetrachloride
Oan!i?n@Siﬁh@(i@dee Svhd dassvedna 4 g8ghh rbfﬂi%ﬂﬂﬂp!rbpanol mixed
res in asilica carrier having a hig oadlng
solvienartpulormearsalution.de, and VI ce versa.

d| over b resent tion that he reaction
hiblzo 11 dvabisrsensially hersane sy %@@Pi@a‘o'lly except for

thetPolq’?Wlﬁ ng‘ﬁobﬁ no speC| al limtation on the

reac erature. is known to a person skilled
l nM&@eﬁ(ﬁnt b@bmﬂc&sswhlst alissiivier] fﬁPhho%ﬁﬁhW%ﬁn% butanol
| ost Tromthe systemdue to a vaporization at a |ower
mixedcal Uﬁnt tonferan arsolutionch case is favorable for a
of , titani um tract11

ff
o EiETEla o A es e aB A dhe AR Edn A4S
theofqltl g%ﬁ&ﬁbﬁgh' oride. For an olefin

at1on catal yst, a higher |oading of titanium
t efr ﬁﬁdthbhaﬁelel girdwtipinlcHloridecwedsesddgs ¢hé @h)e%lﬁlcal activator,

activity in the ol efin polynerization, But in
thep pativiated ¢arr1@ mac@awthoznraonmchherldcadhn@ m‘ filtered and

washih crid Bna S foncdrisd o bkt o wogii RanieseThe ratio by
mas§"%ﬁtilgfﬂohi cﬁ‘forﬁ{i@ tﬁaﬁﬁghdgelf pyre titanium

tetrachlori eIS en nee or the imersion with

t hlpaediam ohidrishi evdsrieyseilvadniay atetrapebiofdri®amyl alcohol

several tines. One of the nerits of the present
mlmd@mmntt@fonmaamatmner havi ng a hi gh | oadi ng of

[ anlu hIorlde C rovi ded u er a il d
oﬁ % MRS S SeRBRIRE RE ARE o KRR ST cexcept for
niumtetrachloride with a sol vent
i sgrnﬁgé?%ngwth titanium tetrachloride to form

a Maagxhesmnd bhiogeeeowas sdisgdleed pnefer tdtirghpdrofuran-hexanol
soI utiLon of titaniumtetrachloride wth hexane. Hexane
mixed sodvenho Jorees SMBHOES the sol vent for filtering

a Xamphl'e 9-1-6 was essentially the same as Example 1-1, except for

ln gexcept for

the following variations:

A metal halide, zirconium bromide was used as the chemical activator;
the activated carrier reacted with zirconium bromide, was filtered and
washed, dried and suction dried to obtain a modified carrier. The ratio by
mass of zirconium bromide to silica is 1: 40.

Magnesium chloride was dissolved in a tetrahydrofuran-hexanol
mixed solvent to form a solution.

Example 1-1-7 was essentially the same as Example 1-1, except for
the following variations:

A metal halide, aluminum fluoride was used as the chemical activator;
the activated carrier reacted with aluminum fluoride, was filtered and
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10 After drying, the nodified silica carrier is a dry
and fl owabl e powder. The tetrahydrofuran-al cohol

m xed sol vent was replaced with a

t et rahydr of uran-cyclic al cohol m xed sol vent,
specifically, tetrahydrofuran-cycl ohexanol was used
in the present exanple. The magnesi um conpound used

l.a ed ith an al kox¥ 15 magnesi ym hal i de,
Wag%@@r far, syction-driesk la abiaim a moditeedearrier. The ratio by

m%ﬁﬁ@&ﬂ%ﬁ%”?ﬂ%%%%%ﬁs%égsﬁa‘}@fér “uas ropl aced

Wi N’[a%ﬁe@ﬂdﬁ[' %'l'illlﬁirﬁémwtﬁﬁ;l(l?t%@mbé in a tetrahydrofuran-heptanol

trimethylal umnum trie al um num
muxeidj sultveny ltal formmansandidrhe |i ke. 20 Exanple 1-2-1 was
nt| a he same as, Exanple 1-2, cept for
Lf\yla i Wes grisentindlyt the saye @ﬁﬁé&ﬁnmleohol except for the

foﬁé?ﬁﬁﬁyﬂ%?ﬂ?}gﬁaiygIeglpg(r:lsgn\(l)vi : h25 The magnesi um

Conp elin S thv&fe b?ﬂlﬁﬁf&;%éﬁzﬁﬁ%% haﬂl?g the following

nodi fyi ng agent for che nodi fication of th
structmrad i fioemwlarwasruseals repl aced with triethyl al um num

Exanpl e 1-2-2 was essentially th?arre as Exanmple 1-2,

except for the followng v 30 The

t et rahydr of ur an- al coh was repl aced
wi th tetrahydrofuran-cy magnesn um
conpound used was repl aced jwi t'h. l\@Cl H9; -39 The
nodi fyi ng agent for chemc nmodiTidicat i on of the
conposite carrier was replaced with

t r Mo keindi slonnfor rhedtxacnl etibg2 tle vagrrRas silidcalwys tdlrying or

sane as Exa except for the foll ow ng

calf:amrag um@;rn%&ﬂé)% tﬁﬂmﬂ]pr@mevﬁg 2 ﬁ@l lak bas;
b The G %@lasgx(eﬂ&agr&sm{rﬁ“ﬁ%n RR \Fgfy Pt bnd T
|
wgr*@%%%ié%@amﬁ%%?%eﬁs (e ohie ?ﬁ’ﬂ ol attivator,

as Theanhkat-belivatedepdilicar reacted with a solution of ftitanium

tetrachloride for a given time, then was filtered, washed, and dried to

d sol

obtain a modified carrier. The reaction time has an influence on the loading
of titanium tetrachloride on the surface of silica. A long reaction time will
result in a silica carrier having a high loading of titanium tetrachloride, and
vice versa. It is discovered by the present invention that the reaction time is
preferably 0.5 to 24 hrs, more preferably 1 to 6 hrs. There is no special
limitation on the reaction temperature. It is known to a person skilled in the
art that, less titanium tetrachloride would be lost from the system due to a
vaporization at a lower reaction temperature, which case is favorable for a
improved loading efficiency of titanium tetrachloride on the silica carrier,
thus increasing the loading of titanium tetrachloride. For an olefin
polymerization catalyst, a higher loading of titanium tetrachloride is
helpful to increase the catalyst activity in the olefin polymerization. But in
the practice, it is not easy to increase the loading of titanium tetrachloride.

As a rule, it necessitates a condition of low reaction temperature and long
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10 the followi ng variations: The magnesi um conpound
used was replaced with MyBrOC4H9. Exanple 1-3 was
essentially the sane as Exanple 1-1, except for the
followi ng variations: The condition for

heat -activating the carrier silica was a drying or 15
cal ci ning under an Ar atnosphere for 1 to 24 hrs; The

e Bl oS RIS ) Gl kb ten necded
rorite L edin 5T B 8 5508 PRHBLHOf B, i MEpeated for

sevéral timeReDEe o29hehheritdenf thoiRisend iBOeReRId €s that a carrier
carrier; the ratio by mass of magnesium chloride to

having eahwgh lbadingEeértptamiunt tetrschdernidei ahhybe herosaded under a
. Exapples 1-1 to 1-3, exce f.qr the foll ow )

miff, R, Tihe doapiuin fouarpiends; sefign, G iy a mixture of

titehhibil ! DA ACHRGe | AARREACREINChe SR YIIHERIBRD with titanium

tettdddorite ageforiic HPrapble die heiddataumedition, preferably a

carrier. Exanple 1-6 was essentially the same as
soletznpl ef titantwmi-tefraskdepde fwitht Hicxand.oddeyaneois preferably

sel\égg{ 1 taé&ﬂéﬁagﬂgﬁ?gﬁaﬁlg@ %F?‘ill !é?‘léé:qalvvﬁ%st Eo:mgnesi um
30 ! . _ reut th ;
S SRR TG 6P W AGHRR pover

compesiteeratardrioduranrelcbhyl r aactertl yolventhevas replaced with a
nonnetal | ocene olefin -40 polynerization catalyst, o
tetrahydroturan-aeslig t r ealceholi t h tmixesheni cwlventeat i sgecifically,

LN T e
OThed B ohiebinkd dofpGHEPCLA $48 TBPIA%AI with an alkoxy
varil ati ons. € poraus sol i (? as carrier was rep]I aceél

magingsians ohaldde nospedifcadky deMaf1QCHY i dasofusedremalthe present
selected fromthe group consisting of IIA II1A 1VA
exaimgplevs group, such as al um na, magnesi um oxi de,

ti ni um pxi de zi rconi thori um pxi de. - nesi -

ChTBE DA pb it SLrol SRR 11 S CRARI e composite
cartf&™! fasl- Irdflated Ofwitt an  alkylaluminum, for example:
trimethylaluminum, triethylaluminum, triisobutylaluminum and the like.

Example 1-2-1 was essentially the same as Example 1-2, except for
the following variations:

The tetrahydrofuran-alcohol mixed solvent was replaced with
tetrahydrofuran-cyclopentanol;

The magnesium compound used was replaced with MgCIOCH,CH,;

The modifying agent for chemical modification of the composite
carrier was replaced with triethylaluminum,

Example 1-2-2 was essentially the same as Example 1-2, except for
the following variations:

The tetrahydrofuran-alcohol mixed solvent was replaced with
tetrahydrofuran-cyclooctanol;

The magnesium compound used was replaced with MgCIOC,H,;
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lo to 1-6, except for the follow ng variations: The
chem cal treating agent used for preparing the

nodi fied conposite carrier was replaced with a

m xture of nethyl al um noxane and titanium

tetrachl ori de; Tetrahydrofuran-al cohol m xed sol vent
was replaced with a 15 tetrahydrofuran-aromatic

%&ﬁ%ﬂ@gh{’&iﬁ?&ﬁ&fgﬁe@@tﬁéﬂ 4 diﬁoéltj [{ﬁagfﬁg%lon of the composite

calfr A Acen RhEN BB ARl inum.
t eBxanygleoflupah-waphisrehteilipnhe, same as Example 1-2, except for
t et rahydr of ur an- napht hyl but'anol, and the like; The

therblhewiing camptiond: was repl aced with an al koxy

' 20 f L e, OCH3) 2, |
o B Enesha RO QAR Uselrpsd ca A @ ytVgR I CH,.

su onmet h&f iiRap ' | -

SLPRAAGH, 102081 OB RIS KePOLHESEL TARRIC 12, except for
th&ﬁ@lﬁ@mng-ﬁaﬁéﬁbnst he foll ow ng exanpl es, the nethod

for supporting a nonnetall ocene catal yst on

conpesmagnesi Rine€oBIpiyth Usedi wiasyrepdaped sfeiethaﬁvﬂ@BﬂrQCHZCHa.
he, f ol | ow : i f
¢ b xePaple 138 3 EBR sk BRRLR 1RE Snd SV HERARGTe 2. except for
théfélilﬁﬁ/iﬁg%a%hgt) was 30 fluidized and
Facti vate

over heat at a constant tenperature of 650C

unfée magneisi ogeooggsowtdusedenasireplécéd svith MgBrOC, H,.

Preparatjon of a nodified carrier : 2g_of the

ovEmaszpleadtd wiae esssntiallysthe ispme aﬁgEXanmi@ li.rexcept for the
f 1iOml toluene under stirring, then added further with
OlIQWING @A H0NG9% Ti C14 hexane sol ution) and reacted at

20 (0] : , WaS d j-] € ' ;
SogHEscoBBiE Cof IRRURIVERABIR LI TR s & drying or
caloodiiid addearan 4. atsn & shereafooh tof 24 losyposi te

carrier: 2g anhydrous magnesi um chloride . was added

wi Thesmtio PN asso mwuwhiom@ﬁ%mw@bwmlrem.

e 8 1043 AP el S8 TR L1 19, excen
e ooty 1100, 80.C o1 4, Lhen

t oThens]ichi wak|yotvheatsactivated cout readted diracynwoidi trmgnesium
chiori é%' 0 teaeinw%t %Brﬁgggi%gtcgrigr%gt e irlé![t?o by mass of magnesium
chloride to silica was 1: 1.

Example 1-5 was essentially the same as Examples 1-1 to 1-3, except
for the following variations:

The composite carrier directly reacted with the nonmetallocene olefin
polymerization catalyst, rather than being treated with the chemical
treating agent to prepare the modified composite carrier.

Example 1-6 was essentially the same as Examples 1-1 to 1-3, except
for the following two variations at the same time:

Silica was not heat-activated, but reacted directly with magnesium
chloride to obtain a composite carrier; the ratio by mass of magnesium
chloride to silica was 1: 1;

The composite carrier directly reacted with the nonmetallocene olefin
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chl oride should be less than 1% by mass, the average
particle dianeter was 30 y m the specific surface
area was 25nz/g. In preparation of the conposite
carrier, a sufficient reaction at 50C under stirring
is needed to forma transparent system Tinme used was
4 hrs. 15 Preparation of a nodified conposite carrier:

49 of . the conposite rrier was, added wi th 40m
Polm@é%tl%déawjﬁébwf@al% tthan cbeang nigeatachl Eﬂﬂhoﬂ%ﬁlei‘hemlcal

tre R ARERLIE A EPre B T PRLiGT G 2RPOB e St <1 1 ng

fOEX%rﬁFPe 1Thewagi e@s@hﬁaw thesedle ARIEKani F1ead1M B 1-3 or 1-4
30mL toluene, and finally “vacuum 20 dried, then a

to ﬂreﬁl; EXeeIptﬁmpthﬁ felloavimigev amasi outst a| ned Pr epar at i on
orted.npnnetal | ocene c . 120
BF%‘&f%ﬁ@llélgﬁél%flq{aWaﬁgreﬂ’h i 4ol c? norganic oxide
o L B P T e B P s, v

and@eqV@l beoap, %ﬁdﬁ'as 2§11ﬁﬁi@dt etfhynesRfAl \WBadet Nefanium oxide,

“added w'th 4g of the nodified conposite carriér,
zu'sonta efhogruim oxﬁﬂﬁlmafgmesmnbohhmdeood for 12 hrs,

norierab] Viegé%a?eéis%lﬁ&%%?%%é&s RS S hdo 13 or 14

0 o ; .
B e ;Fysf"ZPZS;fF e
f 1 @Wbl enerlital Pesiging @g@ﬁ@blumtﬂﬁsgﬁpaﬂﬁg the modified

carrier. The catal yst vvas recorded as
comﬂqarm canticorwps acpbacad mithhe noture lof methylalumlnoxane and

zation of ethylene: 50ng of the supported
tlt%@é’lﬁ) {racglﬁ thyI al um noxane (MAO) solution (with
% e -
hexan sdlg)tfgg ven @Xeﬁe %@geg S|g§rL atﬁeﬁés g)lé&ed with 2
tetddiy D furenl aimaticauileohale, foit | éxaﬂﬁ@léﬁstﬁt@hydﬁbfuran-phenyl

with a rate of 250 rpm. i o ethyl ene féeding wa
megbanal ,ndatnahydrafpayphdnsdethan gl e§%tmahydroﬁ41@ﬂ=phenylbutanol

tet{@}yqﬁgﬁcuggg %El%%ano%gl ré%rollzat ' grah(gdr%tfu}[ellﬁ-rﬁeap\ﬁ?lyl ethanol,
tetrahydrofuran-naphthyl butanol, and the like;
The magnesium compound was replaced with an alkoxy magnesium,

for example, Mg(OCH,),, Mg (OCH,CH,),, Mg(OC,H,), and the like.

Examples of preparation of a supported nonmetallocene olefin
polymerization catalyst include further the following examples.

Example I-1

In the following examples, the method for supporting a
nonmetallocene catalyst on a composite carrier of high activity comprises
mainly the following steps:

Preparation of a supported catalyst:

Heat-activation of the carrier: ES70 type silica (Ineos Corp.) was
fluidized and overheat-activated at a constant temperature of 650°C under
a nitrogen gas atmosphere for 6 hrs.

Preparation of a modified carrier : 2g of the overheat-activated ES70
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735g pol ymer was obtained after dried. Result of the

pol yneri zati on shows that the catal yst was very stable

in its activity and was 14.7 KgPE/g cat. In the

pol yneri zation, ethylene is 15 consuned in a stable

rate. The apparent density of the resultant polymer is

0. SSOg/chB Exanple 1-1-1 was essentially the sane as
pt for the follow ng variations:

npl e | e
Slhﬁ'ct a\‘ﬂ%ﬁddﬁdowéb‘l&ml tplugngsunder shisring | thea added further with

10F, FRCARSRHEE T 6 ST G BB for 16 b

théfriJ Q\ﬁasoﬁfa%!kﬂeﬁdan& 'fﬂ'ﬂe%d“@ﬂ'tﬁ 'ﬁﬁn?ﬁB rtb?ﬁeﬂ\@sfm%‘l’FyaVESﬂum dried to

Magnesi um fl uori de was di ssolved In
obtzﬂwaMddrﬁeldwarmeirhanol m xed sol vent to forma
e catal yst was. recorded as CAT |

utl on
E’rﬁﬁamm t# GRTPPOEUS CABLCTE K §agydé§ug>magn@sxum chloride

ol Ao P RSl B L S0 Bt bl

aft&ﬁrﬂﬂ*lty 8Nsolved At ST Bpdler ‘é’?ﬁrﬁ@ofbf‘ ochl dfurther with 2¢g

under “a nitrogen gas atnosphere r 8 hrs; Titanium

of thenntedifasd veatiers atrzhlek@lpetnonastlanmgvat 50 °C - & Wies, then the
.activated car r ed br qm de,
ml%é‘éfﬁf |W@%rW@Sflea/a§H d [3 5}3 f’g}w wﬁu@ae; maﬂy vacuum

L 37 BT SRS E%f@% oF b abistek Gt pf magnesium

chldmﬁ@ fs'l‘i‘o@lé Qidile@ntha@l 1b% b@ahﬁiéssﬁhé@svdrﬁg@raﬁﬁ@wqé diAeter was

. The pol ynerization process was
30ermp| the -dpadific thafacATated . wasadim®/ge. 1Iﬁ pasparation of the

Coﬁﬁqsqest%ﬁ Eé} -’E»lhgtsis f@ﬂgéb% l@ﬁ éﬁé@ﬁ oH8 Qs%{;rﬁé‘g‘? Agdieeded to
forth LAAsPARGt SRRIOTIABSLI £ 4" O hr S

Preparation of a modified composite carrier. 4g of the composite

carrier was added with 40ml toluene, added dropwise with 4.0 ml
methylaluminoxane (10wt%MAO toluene solution) and 20ml TiCl, (5v/v%
TiCl, hexane solution), reacted at 20°C under stirring for 2 hrs. The
mixture was washed and filtered with 30ml toluene, and finally vacuum
dried, then a modified composite carrier was obtained.

Preparation of a supported nonmetallocene catalyst: 0.120g of a
nonmetallocene catalyst having the following structural formula,

was added with 1.52m] tetrahydrofuran (THF) solvent, heated to 50°C till
completely dissolved, then added with 4g of the modified composite
carrier, stirred sufficiently for 2 hours, stood for 12 hrs, and then vacuum
dried, as a result, a supported nonmetallocene catalyst was obtained.
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Ti tanium i odi de was used as the chem cal activator;

The activated carrier reacted with titaniumi odide,

then was filtered and washed, dried and suction dried

to obtain a nodified carrier. 15 Magnesi um brom de was

di ssolved in a tetrahydrofuran-butanol m xed sol vent

to forma solution. The catal yst was recorded as CAT

1-1-3. The polynerization process was the sane as )
Exdhs thus obipined wompesite- carreer, Bvadbfiedicampaesite carrier and

supBPiSH MPYmclaUpEEe “Snfal 35 fre 21sp8t cBapdbie olid powder,
reﬁﬁﬁﬁhﬁ%ﬁf@ SF&Q@lﬁguﬁ?ﬁ'ieﬁ ni trogen gas atnosphere for
5 hrs; 0

I rconi um*c ride was used as the chem cal

aclliheatataly 26 whsercrortedtadCT i ér reacted with
zirconiumchloride, then was _filtered and washed,
dr Pepolymesieation proceas moitbhgi GAL doli fied carrier.

{Vg e. | i’%?ﬁ%&%ﬁ?{%ﬁ%ﬂ%ﬁghﬁ%Qaﬂgg}ﬁ,g}ﬁ syppPeHed catalyst, Sml
g NI MR SR8 Sorllladof oP oy as o

covaathlydie ar@AB 1L -Hexdncmsl @ dolventwagressdded aimultdweously to a
ame, as Exanple |-1, except for the -44 i follow ng
10Lapohimertzatm asodayse $Huingoxss wharted! withea rate 860250 rpm,

ctHIRRFitlnd 00 sAETRBOCHR, 2ot ubeRiraflf e of 2.0MPa
waldaeiieed tﬁérﬁéﬁfogcﬁﬁﬁi@ﬂzﬁ‘ﬁbﬁ &f Te%l?j?iéﬁ(’je Wa‘ﬁ%éﬂ%d.ou& at 50°C.
then was™ filtered and washed, dried and suction drie

735 g phltyaner avawdbfdiaddcaiter dried.Magnesi um chl ori de was
di ssol yed ig a tetrahydr.of uran- hexanol m xed sol vent .
t oiesiit af $be malymerrration: shows that the cetalyst asagxery stable in

its g(c;t%lﬁg %BQT%ET%WEF@%O&EW& GHe P8Py Mei 2REn AR thylene is
consumed in a stable rate. The apparent density of the resultant polymer is
0.330g/cm®.

Example I-1-1 was essentially the same as Example I-1, except for the
following variations:

Titanium fluoride was used as the chemical activator;

The heat-activated carrier reacted with titanium fluoride, then was
filtered and washed, dried and suction dried, then a modified carrier was
obtained .

Magnesium fluoride was dissolved in a tetrahydrofuran-methanol
mixed solvent to form a solution.

The catalyst was recorded as CAT I-1-1.

The polymerization process was the same as Example 1-1 with the
CAT I-1.

Example I-1-2 was essentially the same as Example I-1, except for the
following variations:

Silica ES70X was calcined at 500°C under a nitrogen gas atmosphere
for 8 hrs;

Titanium bromide was used as the chemical activator;
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CAT I-1 . Exanple 1-1-6 was essentially the sane as
Exanple 1-1, except for the follow ng variations:
Silica EPIOX was cal cined at 600C under a nitrogen gas
at nosphere 15 for 6 hrs; Zirconium brom de was used
as the chem cal activator; The activated carrier
reacted with zirconium brom de, then was flltered and

o Bkt RiEGh ARt £ ereciifhditan g bemiqeathen was filtered,

wagBEUT ARG oo 18, R salffd PorgEE,
poMa@emtm qnd@d@aﬁ§§ diesolived §raRcaAhERBPLAN- plfoganol mixed
with tThe Exanpl e 1-1-7 was es$Sential ly"t

SO]sf@lm t@sfmmcdﬁltim except for the 25 follow ng
t d at 300 C
un é‘% ‘Ié\é)trariﬁto\j’@ﬁ r§§§rdﬁarﬁ§sg}2§fécfof gg h?s Zi r coni um
t t .
e pmishon Sl 88 ALk TRl L] it e

CARS-filtered 30 and washed, dried and suction dried
to_obtain a nodified carrier. Mgnesium chloride was
di EQK@WE]@ -3 wesressgutiadly Hre samuneb Exampde Jol yexeept for the
f 1& rma. stol ution. -45 The catal yst was recorded as
ollWing Varzatigs: pol yneri zati on process was the sane as

s en{P q}féﬂ %igsngngs a?é(ﬂedl atm el)%ég%{sc} Atgpn atmosphere

forf@lhrgvm ng variations: Silica MsS-3040 was cal ci ned at
1000 "' C under_a nitrogen gas atnosphere for 1 hrs;
AI Litamipe o didedwasassed ad the @h@m@lna@ta\\ram| vat or ;

 nehtuetiYaf ERrbiel it tanith Mafil I dtclion as filtered

andW&shd® (?Héa'a[hcﬁ Btk 8ActR{d | beam a modified carrier.

Magnesium bromide was dissolved in a tetrahydrofuran-butanol
mixed solvent to form a solution.

The catalyst was recorded as CAT I-1-3.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-1-4 was essentially the same as Example I-1, except for the
following variations:

Silica Grace SP9-485 was calcined at 700°C under a nitrogen gas
atmosphere for 5 hrs;

Zirconium chloride was used as the chemical activator;

The activated carrier reacted with zirconium chloride, then was
filtered and washed, dried and suction dried to obtain a modified carrier.

Magnesium chloride was dissolved in a tetrahydrofuran-amylalcohol
mixed solvent to form a solution.

The catalyst was recorded as CAT I-1-4.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-1-5 was essentially the same as Example I-1, except for the

-44 -



10

15

20

25

30

Magnesi um chl ori de was di ssolved in a

t et rahydr of uran- heptanol m xed solvent to forma

solution. The catal yst was recorded as CAT I-1- 8. The

pol ymeri zati on process was the sane as Exanple I-1

with the 1s CAT I-1. Exanple 1-1-9 was essentially

the sane as Exanple I-1, except for the follow ng

ari.ations: .A hollow silica was used as the silica,
folloW1Rg A 1ai0B80' C under a nltrogen gas at nosphere

foSll%éla NGrace? @@T% o Vg 18RRI sfd S0 @eeqnq/& an argon

n cal —activator react
amqb erThr gige, then was filtered and washed, dri ed
and suction drled to obtain a nodified carrier.
Mmmmntm woiide was Lmedsa:ﬂ ﬂwchnnucal activator;

ahydr of n- et hanol t to f
o bR et Carhis Jencit Midbr aegontumarlidridey then was

PR R RS0 R TR AR s
saNeagesuaiPhldrile exaepdidsulvetihanf of | %ﬁhydrofuran hexanol

variations: 30 Al um num i odi de was used as the
mlﬁﬁdrﬁ(ﬂﬁﬁntattt)lf@aﬂb& solubioact i vated carrier reacted with

sttt i e e S
te? ﬁ?ﬁ%ﬁ‘@g%& 2?%2@@5@3%3% O%; \r;séﬁ?et%s fEéxamaple I-1 with the

CAsollurion. The catal yst was recorded as CAT I-1- 10.

The pol yneri zati on process was the sane as Exanple |-1

Wi Emarm@e Bleﬁmas I:ssen‘aﬁﬂlyeﬂle samesas $ermple Iyl t except for the
f lffé as ng - except for the follow ng
0 Wﬂ%glv&\{éa He- nonrret al | ocene ol efin pol ynerization

Caﬁfiﬁ%étr%}“"g?)r% g{%ﬁ?&@@% e nrE’:It @(ﬁ@m\%ﬁjﬂ@r Baith9géRas atmosphere
for 6 hrs;

Zirconium bromide was used as the chemical activator;

The activated carrier reacted with zirconium bromide, then was
filtered and washed, dried and suction dried to obtain a modified carrier.

Magnesium chloride was dissolved in a tetrahydrofuran-hexanol
mixed solvent to form a solution.

The catalyst was recorded as CAT I-1- 6.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-1-7 was essentially the same as Example I-1, except for the
folloWing variations:

Silica CS -2133 was calcined at 300 C under a nitrogen gas
atmosphere for 18 hrs;

Zirconium iodide was used as the chemical activator;

The activated carrier reacted with zirconium iodide, then was filtered
and washed, dried and suction dried to obtain a modified carrier.

Magnesium chloride was dissolved in a tetrahydrofuran-hexanol
mixed solvent to form a solution.
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10 r-s The condition for heat-activating the carrier
silica was a calcining under 600 C and a nitrogen gas
at nosphere for 6hrs; The ratio by nmass of magnhesi um
chloride to silica was 1: 0.1; Titaniumtetrachl oride
was used as the chem cal activator; 15 The
overheat activated silica reacted with titani um

achl ori de- hexane _sal uti_on for 4 hours, then was

f|| b@r%@taﬁhﬁéﬂt wasHegoxRded afelahb [-ihi/ice, and dried to

arrl [ ter t he dlf d .
o 1T pRLVRR 2408 "hoss, WSS Ymbus ERARE 11 with the
C/Lptja{ yst was recorded as CAT 1-2. 20
Tet rahydr of uran- al cohol m xed sol vent was repl aced
wi Bxample &Hydr vhsresseayclbhehansame ibh&Exmal EaéelIuIn except for the
onpound used was replaced wth MgC1OCH3; T
foli%rimg.vfgla@@ﬂﬁ for chemical nodification of the

25 S oA 13040 ¥ S ch BRI M s O S Mifogen gas

atlﬁog hexs €6 lflﬂl’s the follow ng variations:
?ahydrofuran al cohol m xed sol vent was repl aced

Wl ﬂﬂummummlﬂomfdﬁ wascystdparthenchemidal actiwator;
Thd ho Ay Hn GaaFIST o can iﬁzﬁ%ﬁ%i&wmﬁgﬁe ‘then was
fllf?ﬁgﬁ?f@%&ﬂéﬁereﬁﬁ&@%&ﬂe Sudip0, dlib0 sbi LA M barrier

r eM@%ﬁé’sMﬁ hchbod d@o WQSJ nélfﬁ‘iﬁf@ﬁ Eﬁ € of %h@‘ﬂy&&ofuran -heptanol

structural formul a: O~ t-Bu
mlxadeﬂquenMe fDem)acﬂeﬂuElS)IDAT 1- 2 1 The pol ymer i zatl on

PrA %Sgatmﬁsttyv%ssraeg%rged (nij"leI 11 wth the

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example [-1-9 was essentially the same as Example I-1, except for the
following variations:

A hollow silica was used as the silica, and dried at 100°C under a
nitrogen gas atmosphere for 24 hrs;

Aluminum bromide was used as the chemical activator;

The activated carrier reacted with aluminum bromide, then was
filtered and washed, dried and suction dried to obtain a modified carrier.

Magnesium chloride was dissolved in a tetrahydrofuran-ethanol
mixed solvent to form a solution.

The catalyst was recorded as CAT I-1- 9.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-1-10 was essentially the same as Example I-1, except for
the following variations:

Aluminum iodide was used as the chemical activator;

The activated carrier reacted with aluminum iodide, then was filtered
and washed, dried and suction dried to obtain a modified carrier.
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CAT I-1. 10 Exanple 1-2-2 was essentially the sane as
Exanpl e 1-2, except for the follow ng variations:
Tet r ahydr of ur an- al cohol m xed sol vent was repl aced

wi th tetrahydrofuran-cycl ooctanol; The magnesi um
conmpound used was replaced with MgC1OC4H9; 15 The
nodi fying agent for chem cal nodification of the

copposite carrcier, was replaced wfh,
t r HASBETANA| &ﬂﬂilﬂme W@Snégﬁﬁ@]éﬁ cBhedoltgtiahydrofuran-ethanol

. | j . | d with d
miRGATRVERE ) SR R BHOET ur o formul a: 11 13 20 The
calideysitalyst 98dedodded ATAT 2: 2. 10he pol yrrer | zat i on

process was the same as Exanple I-1 wth the CAT I-1.
Exdisl polymesizatsonsprondsal Was hlee ssameass Bzapipe1ld, with the
CA@E ept for the follow ng variations: 25 The nmagnesi um
ﬁb und used was replaced with MgBr OCH3. The

no ' ' ' G S
r BRIl CE 8 ESLnBaIN TR Kbl s Rdintiteofih pxcent for the
folsowiaguratafiohsul a: /N Sa \ O "=Ti C13 The catal yst

was recorded as CAT 1-2-3. The pol ynerizati on process

wad hehaosmatalo cengnplefin -polyinérizationscatatyst was replaced with
Exanpl e ;1- 2-.4 s essent.ially the as Exanple 1-2,
2 COrRBRpndrating T folamine ahutiial Jortdansanes: um

compound used was repl ace MyBr OCH2CH3. The
nonnet al | ocene ol efi n pol gﬁ@i on catal yst was
replaced with io a conmpoyndhawi ng the foll ow ng
structural fornmula: O NPr(z“'a;:\_;_;‘__ﬁ..; -Ti C13

TiCly

t-Bu
B

The condition for heat-activating the carrier silica was a calcining
under 600°C and a nitrogen gas atmosphere for 6hrs;

The ratio by mass of magnesium chloride to silica was 1: 0.1;

Titantum tetrachloride was used as the chemical activator;

The overheat-activated silica reacted with titanium tetrachloride-
hexane solution for 4 hours, then was filtered and washed with hexane
thrice, and dried to obtain a modified carrier.

After dry, the modified silica carrier is a dry and flowable powder.

The catalyst was recorded as CAT 1-2.

Tetrahydrofuran-alcohol mixed solvent was replaced with
tetrahydrofuran-cyclohexanol;

The magnesium compound used was replaced with MgCIOCHj;;

The modifying agent for chemical modification of the composite
carrier was replaced with triethylaluminum.

Example I-2-1 was essentially the same as Example I-2, except for the
following variations:

Tetrahydrofuran-alcohol mixed solvent was replaced with
tetrahydrofuran-cyclopentanol, |
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The catal yst was recorded as CAT 1-2-4. The

pol yneri zati on process was the sane as Exanple |-1

with the CAT I-1. 15 Exanple 1-2-5 was essentially

the same as Exanple 1-2, except for the follow ng

vari ations: The magnesi um conpound used was repl aced

with MgBr OCAH9. The nonnetal | ocene ol efin

polymerization catal yst was replaced with a conpound

h aﬂﬁmm&@l&s(wnbﬁpnya@und arsgdawasaiepliaecd mvith MgChO €H,CH;;

v Ths g0 ket TG Gl ESuiticalin ok the composite
AR feplai o £ le 1-3
B L R A

f olhewnog metal idemesolcie pelyméiioatiber catalyst was replaced with
heat - activating the carrier Silica was a drying or

5 acompernddaviag thifallgering stsvptimat foomwanrs; 5 The

10

15

20

25

rati o by mass of nagnesi chloride to silica was 1:
10. The nonnetal | ocene o #fpRol ymeri zati on cat al yst
was replaced with a conpound™having the follow ng
structural formula: 9N RPhz::\X™11 Ti Cl13 The

catal yst was recorded a T 1-34Qy.The

pol ymeri zati on process THe same as Example 1-1
with the t-Bu

The catalyst was recorded as CAT I-2-1.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-2-2 was essentially the same as Example 1-2, except for the
following variations:

Tetrahydrofuran-alcohol mixed solvent was replaced with
tetrahydrofuran-cyclooctanol;

The magnesium compound used was replaced with MgCIOC,H,;

The modifying agent for chemical modification of the composite
carrier was replaced with triisobutylaluminum.

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:

Nezpg—
l“'\\ — s
- ":\\ r’
“TiCls

The catalyst was recorded as CAT 1-2-2.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example 1-2-3 was essentially the same as Example 1-2, except for the
following variations:

The magnesium compound used was replaced with MgBrOCH,.

The nonmetallocene olefin polymerization catalyst was replaced with
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CAT I-1. Exanple 1-4 was essentially the sanme as
Exanple 1-1, except for the follow ng variations: The
silica was not heat-activated, but reacted directly

wi th magnesium 15 chloride to obtain a conposite

carrier; the ratio by mass of magnesium chloride to
silica was 1. 1. The nonnetall ocene olefin

ol ynmerizati on cat st was replaced.wt a compound

a GRpPRGn B4 Ty B TatSviits s R atasty e TN

___"" ~TiCl3 20 The catal yst orded as CAT 1-4.

The pol ynmerization process wa he~Sane as Exanple [-1

with the CAT I-1. Exanple 5. was essentially the

same as Exanple |-1, exceptif oy they follow ng

vari ations: 25 The conpqsi carrier directly reacted

with the nonnetall ocene. B i 7 pol ynmeri zation

catal yst, rather than being treated with the chem cal

treatin gent to prepare the nmodified conposite
canmeFatalget Wasscronrdias CAbrelohef i n

o 2 afhR PR wal REraatls' 8 ByaBRB T with the
5 CHFI:=Ti C13 The catal yst was recorded as CAT 1-5. 5 The

poIE);{rreri zation process was the sane as Exanple |-1
W

arhple GAF4 wias dssemplad]yl tlhe wameasdikanalply FBeexcept for the
ame as exanple I-1, except for the follow ng
follawiBg WHAal9RS: silica was not heat-activated, but

TS b PRI Ry a8 R RO, CH
chifbie f8nhtetal locehe8fefin Polymerization catalyst was replaced with
10 a compound having the following structEral formula:

«

NPhy

o~
k\\—jL O---"TiCly

The catalyst was recorded as CAT 1-2-4.

The polymerization process was the same as Example I-1 with the
CAT I-1.

15 Example I-2-5 was essentially the same as Example I-2, except for the

following variations:

The magnesium compound used was replaced with MgBrOC,H,.

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:

are /Euj

F
o F
_f\ A
\\‘!' F
Ti

F
20 Cly

The catalyst was recorded as CAT I-2-5.

The polymerization process was the same as Example I-1 with the
CAT I-1.
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The conposite carrier directly reacted with the

nonnet al | ocene ol efin polynerization catal yst, rather
than being treated with the chem cal treating agent
to prepare the nodified conposite carrier. 1ls The
nonnet al | ocene ol efin pol yneri zation catal yst was
replaced with a conpound having the foll ow ng

structural . formula: N . PPh2 Ti C13 The cat gl yst was
;RSP LA Sschiialliofymriia s daxpRUTELG lwikcept for the
folg@@iﬁg%r%igﬁé‘ﬂp' e l-1 with the 20 CAT I-1. Exanple

s essentrally the sane as Exanple 1-1, except

f oTheheontdlibawiamg h@ﬁlﬁtﬁwﬁnghﬂﬁl%ﬁkﬂﬁkoﬂﬁﬁ Wags a drying or
used as the carrier. The nonmefal |l ocene ol efin

calgonipgenndar agnaxgnmaymospheredpr &chisni th 25 a
O RRe %o Byt s Rfrertatiith hloag Peilitaciadd J6
1- i1zaki | - . -
L The PR R oy O BPLEBIY S Afaced with

a conmpolint dravipgl ﬂf@fd;lzlata'rigg dtenetiahl $8rawlader a
pol ymeri zati on pressure of 2. OW or 2 hrs,)

Supported catal yst ActiVity ok catafyst Bul k density
No. (KgPE/ gCat) 'g pol ;ﬁ’.&(’?\% ¢B) deAT 1-1 14.7 0.330
CAT |-1-1 11.4 0. 322 CAT_zl\O @'-,],3.8 0.325 CAT 1-1-3
12.4 0.323 CAT I-1-4 14. . 328/

Cl;

The catalyst was recorded as CAT 1-3.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example 1-4 was essentially the same as Example I-1, except for the
following variations:

The silica was not heat-activated, but reacted directly with magnesium
chloride to obtain a composite carrier; the ratio by mass of magnesium
chloride to silica was 1: 1.

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:

<

M
/='( f’?hz

/ \ ) S 1]
CN ----- TiCly

The catalyst was recorded as CAT [-4.

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-5 was essentially the same as Example I-1, except for the
following variations:

The composite carrier directly reacted with the nonmetallocene olefin
polymerization catalyst, rather than being freated with the chemical
treating agent to prepare the modified composite carrier.
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CAT 1-1-5 12.5 0.312 CAT 1-1-6 13.2 0.315 CAT I-1-7

12.6 0.302 CAT 1-1-8 11.7 0.325 CAT 1-1-9 10.9 0. 314

CAT 1-1-10 10.3 0.312 CAT 1-2 10.1 0.294 CAT 1-2-1

10.6 0.272 CAT 1-2-2 9.4 0.265 CAT 1-2-3 8.7 0.274

CAT 1-2-4 5.5 0.255 CAT 1-2-5 8.6 0.286 CAT 1-3 6.8

0.245 CAT 1-4 4.7 0.225 CAT |-5 2.7 0.215 CAT 1-6

4.6.,0.27 CAT .1-7 2.6, 0,205 Exampl es, of usel of the .
suppt hea cameoplgiin pelymerizatisn gatalyshivanreplaced with

I . ' QN | lefi Lymeri zation
2 A BoRBEReidd Sy ?éﬁfﬂm%mﬁ%%ﬁ‘%ﬁs@%m s, the
supported nonnetal | ocene ol efi w# pol yneri zati on
catal yst of the present inv/eﬂiﬁ o\aph@re prepared and
used in an ol efin pol ynmefiizatigg,and
copol yneri zation. -52 Refenren Exanple 2-1
Preparation of a supported yst: ES70 nodel silica
(a product of Crosfield was fluidized and
activated at a constant tenperature of 650 C under a
nitrogen %as at nosphere for 6hrs. _An analytic pure 5
madhescadl sl viasascradedasciodel [a8. s00C for 3hrs to

rad et iy BTG, pSRE A THe S of B ABMIELET with the

CAPetcphydrof uran(THF) under a nitrogen gas atnosphere
(the respective content of water and oxygen is |ess
t h&ixaipply 1-6 heas addedtiativophe same tas examplef [d, except for the

folligwig%dve?r?zslﬁlo%ts? et hyl al cohol, added further with

The silica was not heat-activated, but reacted directly with magnesium
chloride to obtain a composite carrier, the ratio by mass of magnesium
chloride to silica was 1: 1;

The composite carrier directly reacted with the nonmetallocene olefin
polymerization catalyst, rather than being treated with the chemical
treating agent to prepare the modified composite carrier.

The nonmetallocene olefin polymerization catalyst was replaced with

a compound having the following structural formula:

f( \F‘F’hz

—--ET’iClg

The catalyst was recorded as CAT -6,

The polymerization process was the same as Example I-1 with the
CAT I-1.

Example I-7 was essentially the same as Example I-1, except for the
following variations:

Magnesium oxide was used as the carrier.

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:
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10 3g of the heat-activated ES70 carrier,
at 20' C under stirring for
washed with 30mLX4 t ol uene,
vacuum dried to obtain a conposite carrier,
added wi th 50m

conposite ¢

arrier was

18hr s,

t hen reacted
the m xture was
and filtered,

finally
5g. The
t ol uene, then

added dropwi se with 5m net hyl al um noxane (10wt %vVA0O

tol uene solution) and 25m Tij

sol ution),
16 hrs.

and filtered,

20
nonnet al | oc
as foll ows:

stirring for 6 hrs,

and then react

ene cat al yst
Ti C13 20 and

finally vacuu
t ol uene sol uti on cont

ed

5v/v@615 Ti A 4 hexane
"C under stirring for
The mixture was washled i th 30m x4 tol uene,
erg@h t hen added with

¥dig 0.5g of a
the structural formula
eacted at 20 C under
the resultant solution was washed

Wi h3eatal ¢t watsef&orfd@dt@é eATfyal Iy vacuumdried to

obtain 4.5g

of

a catalyst precursor,

t

hen

equal -vol une i npregnated with a THE sol ution having

;fi%ﬂ of th

(T P

t

pobjmersaied ttadkcat HOe} : uﬁaepfa b@? R 24561

silica from Ref erence Exanple 2-

for 3lhrene and
Tid4 (5v/iv
at 20C for
filtered,

5m absol ut
aforenenti o
then the m
filtered an
conposite ¢
wth 40nl t
nmet hyl al um

YEHILBHRANIES

fli
chlori de wasATadded w th

e .nonnet

cen

catalyst with the

I
tom Hxampey dchitenldfied to

%E@%°§J504§’913§ﬁ%%'8%a§&5§§5%¥$eB&iam G 10 liter

stirred,

s added
t hen added further with 10m

90 T1 hex
PROgted ¢ YA

ally vacuum

ne

solution). -5
th

GW%; anhy

2OM XStyheH

B 04 dn&AQ

h Vﬁ%@g?@@f 2.0MPa

ted
uene,

dg/edd magnesi um

49ml THF, adde

@ duopwi sé with

€Aqthpll al cohg

1.4 and added

\w3b the

AT EBlri er an

d3gtirred at 5

03G2650r 4hr

s, 5

AT el -das wash

eglaw th 20n x4

otzoB uene,

dAT Bkl Yy vad

supm dried to o

t3@gn 2. 9¢

of a

aATi ler-5 The ca

npesite carrie

0.319as add

ed

dATEREs t hen 3

dsled dropwi se

W3tk 2. 9n

CARERB 7 ( 15W %

MA® t ol uene so

OlBiop on)  ar

d

15mL TiCl 4

CESVEVS T O 4

hexane sol uti om)32and theg

n

reacted at

POC lunder stir

ao.ag for 10 2

o334 The

m xt ure was

Oadslhedowi th 3

OB t ol uene, f

A

g

iol3ter ed,

\nd

vacuum dri

€dT khen added

16.urther with

©0.22569 of

t he

nonnet al | oc

énd I-Lat al yst/

d@buene sol uti

012721 eact e

20C under s

d at

Examples

CATrRY for 169Mrs, then the0.265
CATI-2-3 8.7 0.274
CAT I-2:4 5.5 0.255
CAT I-2-3 8.6 0.286
CAT I3 6.8 0.245
CAT 1-4 4.7 0.225
CAT I-5 2.7 0.215
CAT 1-6 4.6 0.27

CATI-7 2.6 0.205

of wuse of the supported nonmetallocene

copolymerization

olefin

10 polymerization catalysts of the invention in an olefin polymerization and

In the following examples, the supported nonmetallocene olefin

polymerization catalyst of the present invention are prepared and used in

an olefin polymerization and copolymerization.
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m xture was washed with a 30m x3 toluene, filtered,
vacuum dried to obtain a catalyst precursor. 0.5g of
the catal yst precursor was added with a 15 THE
solution saturated with 0. 125g of the nonnetal | ocene
catal yst to conduct an equal -vol une i npregnation, and
sufficiently stirred to be honpbgeneous, then vacuum

dr'gq(l}.to obiaai n_a s?pﬁ)orted nonnet al | ocene catal yst,

t hE USRS EXpePledslded as CAT2. Exanple 2- 2 20

Ho 0

oEBLHISeh TN LRy ShoBkL 8ty "B In A e, (p product of

CrGafiizld 8bor dp%@aplwm:chnedvmﬁ@ gctivaredent ratoartait temperature of
15wt %9 an L hexane as a solvent were added at the

65Qake tDEEr Bhantragen | g@s vanesphersi fon Hohrs: aten ofinalytic pure

A BRGS0 SR RS A By arons
mAESTUTE Bl R SN RN LTS VAR acded wit

60Rdl pfier refitiedntattakeydyé firan( THRE lﬁfme@qatﬂi&en gas atmosphere
hydrogen; 31.2ng of . the supported catal yst

(thg respeRtive PNt ebmatesandwrygen Bolessribant $apoy then added

SwiSE St 2o S il BT B s ISR e PR erdded Tudther with

3g Qﬁffheeﬁeﬁtihctﬁ/a%%@ Fsﬂgyﬁ%"aﬁ‘ﬁ% Ofhdly 25&9@&1 &t 25%&1%9 Shirring for

astlrrlng rate man neri za

18hrgsthe mixitufe Givia \ffwshe?dl r\mthv\BIGnﬂXﬂ ttbhlél)’@ir agdnfiltered, finally
pressure was 0. 1MPa. Exanple 2-4 Copol ymerlzatlon of
vagawt dredii O&tagéﬁewmnmtqap@gréﬂbégf The egmpagdte carrier was

h I CAT2 O L
adé%?ﬁt St TR CgteiR e, ety uded fnbiitanath  Sml
Pal@%’ﬁﬂaxaﬁié“‘glt)ﬁft%NfAD 81 (}?eri'@soﬂkt‘iSﬁ? AN 29m1 JTiCL(5viv%

duct a copo nerization un stirring rat

Tl@ﬁohpn‘anec*soduuolm)panldz’d‘iemmemmfsat 206t Zurﬁ@astlrrmg for 16 hrs.
s 0. 15MPa,  After

wh he hyd
Th@ﬂ%ﬂ%ﬁ@ ‘%’agdm@ﬁ%g shsiGmisd toduene; and filfeseds fineHy vacuum

drild P “pefigd BURRS RVER"PaRIsA® SoBtifcherbMifaing 0.5 of a
noﬁﬂféﬁﬁllo@@n@ dathgydt%@w 1IRY sEURPERA RATALIRE fof1B%s:
copol yneri zati ot of eth ene and©opene was
=N

\‘I‘. 'S__‘-_' i
O h i \_/

Y
TiClz

and reacted at 20°C under stirring for 6 hrs, the resultant solution was
washed with 30mlx4 toluene, filtered, finally vacuum dried to obtain 4.5g
of a catalyst precursor, then equal-volume impregnated with a THF
solution having 1.12g of the nonmetallocene catalyst with the
aforementioned structure, finally vacuum dried to obtain a supported
nonmetallocene catalyst, the catalyst was recorded as CAT1.

Example 2-1

Preparation of a supported catalyst: 2g of the heat-activated ES70
silica from Reference Example 2-1 was added with 40ml toluene and
stirred, then added further with 10ml TiCl, (5v/v% TiCl, hexane solution)
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carried out at 50 C for 3 hrs. Exanple 2-5 15

Copol yneri zati on of ethylene and butene: 19.5ng of the
supported catalyst CAT2, 2nm MAO tol uene sol ution
(wth a concentration of 15m% and 1L hexane were
simul taneously added to a 2L autoclave to conduct a
copol yneri zation under a stirring rate of 500rpm and a

an§rTRAGRY. bl vy Tle 1N aithEn NS VRl cwit@Omk<3 toluene,
filibxge) RApTe Viakin, W "B UGS dpdlofblinHhloride was

ad@sdnwlith 209 FoPEIR ”@&dé@tdﬂjgaw{seet\mheﬂmlaﬂﬁs@lﬂtér@tﬂﬂ alcohol,
t he presence of h%]%ogen:_ 5ng of the supported

and aadded twakm the 2aBiremergionedecartser anidostifvéd rata5025 for 4hrs,
tne AGEC BLAEY b "SR TS e 2EERed and sty
vaGoafl WIRd t61diRAiN 20k Bf 3L OB LEnat: SRHEPDnite carrier

Meri zati on pressure o erei n"the

waRy didded prehsudémbasofichéa. theft endeelly! énsphvessi Reith 2.9ml

was_sustained for 5 mnutes, 50g butene nononmer was

meihytalummwXapol (hewitbat MAGQf tetugnensobrteon) god 15ml TiCl,
(S Fireh bRt SniHon) and thin Teekerd 2t 0 Spugacs Sgirring for
2 IﬁléF’pPhé %&}Vz\;@ %@Wzﬁ}%@%@fth%gﬂlg@ﬁ%ﬂ@aﬁﬁﬁed, and vacuum

sol ution h a concentration ©

dribdxancheter eadded! t inthes! ywittded) DS 61 2lofutthel averimetallocene

conduct, a copal yneri zation under a stirring rate o

f

catsbysipinlusncsolpbiomucagied eh 28 es sinderostiziogHar k6 hes, then the

.ef hyl ene-f eed] ng was, sustai ne or 5 m,nutes, 30 .
mibiRe, V4 \HEShATe NIt vh SO Rymde] GEne o BIERTEES hypeilum dried to
ob 1] ALEHSE pHBERRI (P gobe 1 AR PIprEclfsor RITRARed with a
THY esdnt¢miof sdtydategenvith3Dry26k ofe the pponhestativicenesicatalyst to

CAT2, 3.2m MAO toluene solution (with a to, )
condneeran agqual-yolusg vympregnatinaxased asubfisignibyt stirred to be

wer e simul taneous| vy _added. tp.a 2L, autocl ave to conduct
holfibilte AR BietuflieRlicCef, Phiigt 85sliiBorfabaisiifictaliocene

catalysta tREICHTEIY st avh O PeBbPEEY a8 CAR2 OVWPa, wherein the
Example 2-2

Homopolymerization of ethylene: in a 10L batch polymerization tank,
46mg of the supported catalyst CAT2, 8ml MAO solution (with a
concentration of 15wt%) and 5L hexane as a solvent were added at the
same time, then stirring was started with a rate of 250 rpm, and ethylene-
feeding was sustained till the polymerization tank reached a
polymerization pressure of 2.0MPa, the ethylene homopolymerization was
carried out at 55°C for 3 hrs.

Example 2-3

Polymerization of ethylene in the presence of hydrogen: 31.2mg of
the supported catalyst CAT2, 3.Iml MAO toluene solution (with a
concentration of 15wt%) and 1L hexane were added simultaneously to a 2L
autoclave, the homopolymerization of ethylene was carried out in the
presence of hydrogen at 50°C under a stirring rate of 500rpm and a
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hydrogen pressure is 0. 19MPa, after ethyl ene-feeding
was sustained for 5 mnutes, 509 hexene-1 was added,

the copol yneri zation of ethylene and 1- 15 hexene was

carried out at 50 C for 2 hrs. Exanple 2-9 Preparation
of a supported catal yst: 5g of the heat-activated ES70
silica in Reference Exanple 2-1 was added with 25m

rexane and 25nl Ti A 4(5v/v% Ti A 4 hexane sol ut.i o\r;é@

porunet Eatan spresmiier &k i 2. UMEF ofors Bhss, agherrin hydrogen

| x3 hexane, filtered, and vacuum dri ed.
pr%ﬁ.ﬁ?&g&@w&\ s prepared according to Exanple 2-1.
Ex@glinfe 204 Honopol yneri zation of ethylene: in a 2L

aut ocl ave, 26ng of the supported catalyst CAT3, 2.6m

m@h@ﬂlmmzahaw n(gf aeﬂo?l@m ramliorpmfpen% 11101\1}% prekence of
L hexane.were SI mul t aneous r| n
hydragehq 40ME of 4 SRIPRRh caralvst heiﬁe“ﬁ Bl AGAO toluene

softifor oV ortderBigRC L TR TRhe gt 5?2?1@2%@%&%1’6 added

snﬁalthh@@u@}? tdta JQIC hRbchav¥ S0 didnteal erizati on under a

hyl ene Honopol yneri zation: 1Q0m pol yet ne po
stlmngamded)f 260apaL apdl gfrmiymermatmpresmr@f Za@ﬂsi’% wherein

CAT3 cata 2 MAO t ol uene sgl uti on,
thetwhaﬁwgﬁ (IS SERTR VRS gﬂ/f%asﬂfm sthylene- “fredingswas sustained

ro RS 13 fﬁ%@?&ﬁ%ﬁ S8 cRPlpnd kBl Yas seded with o

meREFaE putp 24751ﬁﬂnﬁfest Iiﬁer Sggg%ﬁ:ﬂﬁéﬂeﬁ%y ﬁl‘ld&fl‘T@O ﬂﬁﬁute later,

TEA/ hexane ’sol uti on 1L "hexane wer e ad
75 gi pruipeacevias| ydde dh,e‘rh&s copnilymamtmn rafeethyilehe aimiapeopene was

00rpm th ene feedi ng was sustained till the
Cagé@‘; |azta§&gg ﬁ? reached 2. OWPa, the
hop&a ization of et hyl ene was carried out at 50
C or%ﬁ?ﬁ gExarrpI e 2-13 10 Honopol yneri zati on of
et Mgmil

L elgmytzah, O gttt SA0OTDIa( 1,5 atpRm U supprtd
caﬂallysthé Yah2, A leMVaAk tokiend sahien (yith heconcéntration of 15wit%)
andTL Shea){aflfed v&%rtehsﬁn{lﬁta%e%fusly added to a 2L autoclave to conduct a
copolymerization under a stirring rate of 500rpm and a polymerization
pressure of 2.0MPa, after ethylene-feeding was sustained for 5 minutes,
40g 1-butene was added, the copolymerization of ethylene and 1-butene
was carried out at S0°C for 2 hrs.

Example 2-6

Copolymerization of ethylene and butene in the presence of hydrogen:
25mg of the supported catalyst CAT2, 2.5ml MAO toluene solution (with a
concentration of 15wt%) and 1L hexane were added simultaneously to a 2L
autoclave to conduct a copolymerization under a stirring rate of 500rpm
and a polymerization pressure of 2.0MPa, wherein the hydrogen pressure
was 0.1MPa. After ethylene-feeding was sustained for 5 minutes, 50g
butene monomer was added, the copolymerization of ethylene and 1-
butene was carried out at 50°C for 2 hrs.

Example 2-7

Copolymerization of ethylene and hexene: 16.3mg of the supported
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250rpm and et hyl ene-feeding was sustained till the
pol yneri zation pressure of 2.OWa is reached, the
honopol yneri zati on of ethylene was 15 carried out at
70" C for 2hrs. Exanple 2-14 Copol ynerization of

et hyl ene and propene: 18ng of the supported catalyst
CAT3, 1.8m MAO toluene solution (wth a concentration

oE 123@%%3a d ébrhexane mﬁie si myl t aneous| _added to ‘

catalyst dubdcd.alebm 2dAddndobiene cupvtiprer(vwidhi encongentration of
IsRebL i I1- Heliadle Wb AR oS ARdgT Uach 2L autoclave to
co%@dﬁdéﬂi@e@oﬁo? nfé’riﬁlhﬁtiheimcfé}? @rgﬁgﬁgﬁ”%??émbf"‘@@mpm and a

ed, the“copolynerization of e e and propene
polyanerirationd pressate 5 C.0NPL hftsr dthytphe-feedin@5was sustained

iin the presence of,

nopol ynerj zation of _ethyle
fOIESdiﬂéaB .S=édfx&diexﬁnft-ﬂewpﬁggﬁddtl@%mnﬁﬂwmgauennof ethylene

and ehEReHENTS St ottt S90c FBP LB " premi

t afkanthle pren x of the catal yst systemwas carri ed

out under a_ stirring rate of 500rpm then the

preopiolpheraratipat oS gttydenarah bk xbaranethtOpresencadoeydrogen:
Lt

324580 Gk nF SHIBICQ Sadh A Sevivd iy 7B M0 dobiems sabution (with a
cof AR PASEUAE 1 s LAGTEAA, M sigputancousiy

add&d tet BYRENautesiasal thedoRdtichly @ﬁg@lﬁﬂi@r?ﬁﬁenﬁiﬁﬂer a stirring
Exanpl e” 2- 16

the reaction was term nated.

spaﬂdrmfoﬁgl?epiﬁtamdma pblﬁm%rl[m?iptr@sateanﬁ ac‘lgME?, wherein the

8.8 t .5 t t t I3, ..tribut .

by i e BecaisOnl SN Do: 8867 ooy 8BF Oeling wab ustained for S
halils P S

miffids] e ARrahes oo BE herthdBinstiAGHfLar fififlepe and 1-

hexaie vals 81OMowaNt SeIhyTene-Kgedi ng was sust ai ned

till the pogrrerizatlon pressure of 2. OMPa was
r eaxhstplet b honopol yrreri zati on of et hyl ene was

CPh Sl i, S rA S A TSR e PEblsiRed 570
siliRQ%i P H ERGend B nble! DE1SHRARCAHE8d with 25m] hexane and 25ml
TiCl,(5v/v% TiCl, hexane solution), reacted at 35 ‘Cunder stirring for 5 hrs,
then was washed with 30mlx3 hexane, filtered, and vacuum dried. Catalyst
CAT3 was prepared according to Example 2-1.

Example 2-10
Homopolymerization of ethylene: in a 2L autoclave, 26mg of the
supported catalySt CATS3, 2.6ml MAO solution (having a concentration of

10wt%) and 1L hexane were added simultaneously, then stirring was

started with a rate of 500rpm, and ethylene-feeding was sustained till the
polymerization pressure reached 2.0MPa, the ethylene
homopolymerization was carried out at 50°C for 2 hrs.

Example 2-11

Ethylene homopolymerization: 100ml polyethylene powder was added
to a 2L polymerization tank, further added with 20mg CAT3 catalyst and
2ml MAO toluene solution, then reacted at 60°C under a stirring rate of
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concentration of |1OM% and 1L hexane were

simul taneously added to a 2L autoclave to 15 conduct a
copol yneri zation under a stirring rate of 300rpm and a
pol yneri zation pressure of 2.0MPa, after

et hyl ene-feedi ng was sustained for 13 m nutes, 40g

- oct ene nmononer was added, opol ymeri zati on of
SOBFRG BRE Areecipuns casure a0 EaLoRIBOC for 2 hr s
Th agbion was term nated. 20 Exanple 2-18
: Co%%@r@ﬁ ?a??on of ethylene and octene: 21.8ng of the

suppomtopbl yeaedkytibnCoT e thdlent: AQy 2, u tixon
(with a coXcentrati gn of hI%[QNt% and 1L ﬁg@;ﬁgﬁ&k%’ljmg of the

suppattacaprialyst Caiddd 4ml I 124/hexant sodution (hEdYaml 11 hexane

W RSB 5T s e bt nias, Stafied Wit & 116 of S00rpm,
: ‘ . . ; . _

anfl ReuSNenC TECUN Mvas * Sh8taed, 401 el b SleriZRflop pressure

reashed 2revVENy ther hommsye] yrasricatioredf ethykind WHs tfé@frié’d out at 50

.hrs. Then the reaction"was termnated.”30 In th
Cfgq)l'gvmﬁg Exanpl es, nore of the supported

no tal] oge ol efin polynerization catal ysts of the

prggggwp]rehééﬂgi on were prepared and used in an olefin

po i Welol: oRel Lzat i 8 I4]

o CKTROpPAVHR AN 0ROBE MTILA 18 212 pRTRYE, 16.8me of the
suppbited ogtalvat iGATRs 3. Shili EI&BMHM@CS@@%‘%OW(E%%) and 1L

5 The catal ysts was recorded as CAT I1I-1. _
hexeng vwere adided wimmniiancomwsty, then stirningavasystarted with a rate of

pol rization of ethylene: 50my of, t S orted . .
25@'@%&%‘{?5 Vieheataqsiing (was. ssEapeds) it e vpphymerization
t ficl s - .
PTG ee O, 2 OV R isn oo 2 HRmbBPy i AftfoR o, cfhylene was
carrep oy a7 @ i for 2htxocl ave, stirring was started with

a rate of 250 rpm ethyl ene-feedi ng was sust ai ned
tiﬁixaénla]& gnktization pressure of 2.OWa was reached,

e R I R T A —
catalyst CAT3, 1.8ml MAO toluene solution (with a concentration of
15wt%) and 1L hexane were simultaneously added to a 2L autoclave to
conduct a copolymerization under a stirring rate of 500rpm and a
polymerization pressure of 2.0MPa, after ethylene-feeding was sustained
for 13 minutes, 40g propene monomer was added, the copolymerization of
ethylene and propene was carried out at 50°C for 2 hrs.

Example 2-15

Homopolymerization of ethylene in the presence of hydrogen: 600mg
of the supported catalyst CAT3, 60ml MAO toluene solution (with a
concentration of 10wt%) and 5L hexane were added together to a 4L
premix tank, the premix of the catalyst system was carried out under a
stirring rate of 500rpm, then the pre-mixed catalyst system and 80L hexane
were added together to a 175L tank to carry out a slurry polymerization
under a stirring rate of 400rpm and a polymerization pressure of 2.0MPa,
wherein the hydrogen pressure was 0.25MPa, the polymerization of
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(2) Polynerization Method 2 with CAT I1-1 catalyst is
Honopol yneri zati on of ethylene in the presence of
hydrogen: 250ng of the supported catal yst, 250ml
nmet hyl al um noxane (MAO) solution (with a
concentration of |OM% as a co-catalyst and 5L
tol uene as a solvent were added sinultaneously to a
| CL pol ynerization autoclave, stirring was started
ethyilehea was ecarfriégd 0 oupat heGr @gelfowaéhasidéﬁhml lthe reaction was
qus?ure of 20 0.3MPa was reached, then
ter %Qe feedlng was sust ai ned t|II a polynerization
Egéﬁﬁﬁ 8NPa was reached, the honopol ynmerization
ené” mas carried out in the presence of

hyFIcﬁﬁ@?o@ym]éi%uéﬂ?éﬂ eth léﬁ@rlﬂ"aé AbtAdRladE ! 38 8mg of the

dried Pol yreri zati on thod 3 with the cataly

sumgparted- Jmalmpo@w; ztriotylofaranhyhama aﬂmdird(qﬂeﬂm;eﬂuoroboron)
boll'sf?lfb?l&rl 32@1‘1@3? ?ﬁ%ﬁf FJ 2@9{013 ?ttpgfllﬁéaﬁf@nﬁg?gm@ (auﬁ\)lL hexane were
ad&é’éi %ﬁ#ﬂﬂté&dﬁ‘s&? gfégsg%%ﬁ{a%%%é) Bﬁéﬁ%@ 3 Tate of 500rpm, and

t lanbtf@@elm lwas Sfustdined vab r
© h?o rpm t%enagddgd 1vvl th hygl?éb er}??:)émwu@n ﬁfé%s%fre of 2.0MPa

Waétmy'llchﬂd fthe (mmmdyﬁmeiszatmnnneﬂ ethilere was carned out at 50°C
2MPa. was reached, 5

i zat ressure of
formg i e the Te G R e T riB athmad | et e
Fon of ethylene and butene was carried
ogggaﬁﬁ?%%ZQ%ZOg polyne¥ was obtai ned after dried. -59
(@OWIYITﬁiﬂIZﬁlOﬁnOWthWeﬂe aAd é&&n@atmﬁhg%T thle- upported

ynerization of ethylene and hexene: in a

Catpbystnﬁxﬂifab’tl Srilmlt MA@etolmmg: solutiens {pypidht ad concentratlon of

L0VGy YR, A Fe Brckine, Bieter SinSullBpeausiy culddd 36,813 Bnuutoclave to
d

coruc £C B Pt ANkt £ AL TR0 and

polasdedization prdsnaenof 2 OMMaa, aﬁbﬁ@tﬁﬁzl&ﬂ@-‘f@edhﬁ@%ﬁ@ sustained

was sustalned till a polymerization pfessure of
forgl %mmas gelaxmi@ne Emmnmmers wag added? m@e mp@lgrmmzatlon of

ethgHERE i oche GRS ATFAL Bl e G TNLF 355 Hhen the reaction

o after drled (5) Polynerlzatlon Met hod 5
‘Nagﬁgﬂhmﬁe égtalyst CAT 11-1 Copol ynerization of

eﬂﬁxhﬁqﬂedhd}horbornene inaiO. polynerization
aut ocl 120nmg of the supported catal yst, 24m
opoly menzatlon of ethylene and octene: 21.8mg of the supported
catalyst CAT3, 2.2ml MAO toluene solution (with a concentration of
10wt%) and 1L hexane were simultaneously added to a 2L autoclave to
conduct a copolymerization under a stirring rate of 300rpm and a
polymerization pressure of 2.0MPa, after ethylene-feeding was sustained
for 13 minutes, 55g norbornene monomer was added, the copolymerization
of ethylene and norbornene was carried out at 50°C for 2 hrs. Then the

reaction was terminated.

In the following Examples, more of the supported nonmetallocene
olefin polymerization catalysts of the present invention were prepared and
used in an olefin polymerization and copolymerization.

- 58 -



10

15

20

25

30

et hyl al um noxane (EAO solution (wth a concentration
of 15wt % as a co 15 catal yst and 5L ethyl benzene as a
sol vent were added sinultaneously, stirring was
started with a rate of 100 rpm then ethyl ene-feeding
was sustained till a polynerization pressure of
0. 60MPa was reached, 5 mnutes |ater, 30g norbornene

ﬁ’g%ﬁ%ﬁgﬁg cart ?83"'3%{“9 a Zi‘%:o%” 3589 pol yrer h&‘ES
_ d o 389 | .
i PR PalL S , sf el Eklusglg) AT | ERbEER At "®he following

vafghbtivmene and nmethyl nethacrylate: in a iC
pol ynmeri zation autocl ave, 2.05g of the supported
caBaliga twad aeplated wathES 757 uni num ( TEA) sol ution

;n i %E@gﬁiﬁtg ﬂ&%g&%g{;g@;@ é{%}%g&p 3?_313(128.- catal yst 25
o RO gk BB AR S,

POHGTRbPOA Mt L1868 Wikte Bfy|Ené O8Ban
m”UteSbﬁgef 11009 mt%{% elr}rgt hacr Iat%&ags %rr;tggdcatalyst, Sml

trigthyl telamionoh (FEA ¥ solwtionf(veithyd eomcentration fofl 1 5wi%) as a co-

catghist Sotlobahfeang aa oot were rdedsimmIbgRdously to a 10L
it t T L izati

polfih§firafigll b be. SPing g ShrShapIdng shfl |5 250 rpm,

ethylantdledveg WwaRUs@Staihed SﬂihHPQrpGE;rﬁéﬁ&z'aﬁtﬁin ;ﬁ@*(ss\}iut'eh oéf 2.0MPa

trimethyl ammoni um tetraphenyl” boron sol ution (v
wasdwachedathehemopsdyn)canatioh ofetinglenssvwasseanreed out at 50°C.

dded si , Stifri tarted with
7T IS 5 SRR S h S  oadi ng nas. sust al ned
ti ' ' . 85
r;@%gg%ﬁf@ MEF}Z?@%S‘?%%%&@'%Q%Q ;\grrpt ed in,
t hElganppbYymiorzaition of ediylehena tid ppespene o\ﬂﬁ’gydrogen: 250mg
ne

carried out. at 80C. 388.8g pol yner was obt ai af ter ]
of the suppoesiedontatyst,z23 0o m@thpﬁllanwmxm(ma)ymlutlon (with

2 ORI gRoT AIVE) 86 B fretel STomfbor talfigne 58 a solvent
welBRIkER el anERusly T4 10T PRy oRAERRI Butoglovg, stirring was

stai@d Withnd Pdtehefado( apns beldregenwevas adidied till a pressure of
simul taneously, stirring was started with a rate of . )

0.3MPa was reached, then ethylene-feeding was sustained till a
polymerization pressure of 0.8MPa was reached, the homopolymerization
of ethylene was carried out in the presence of hydrogen at 100°C. 1425¢g
polymer was obtained after dried.

(3) Polymerization Method 3 with the catalyst CAT II-1

Copolymerization of ethylene and butene: in a 10L polymerization
autoclave, 40mg of the supported catalyst, 28ml triethyl aluminum (TEA)
solution (with a concentration of 15wt%) as a co-catalyst and SL decane as
a solvent were added simultaneously, stirring was started with a rate of 400
rpm, then added with hydrogen to 0.3MPa, then ethylene-feeding was
sustained till a polymerization pressure of 0.2MPa was reached, 5 minutes
after, 40g butene was pumped in, the copolymerization of ethylene and
butene was carried out at 80°C. 520g polymer was obtained after dried.
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150 rpm 5 mnutes later, 45g octene was punped in,
and then ethylene- feeding was sustained till a
pol ymeri zati on pressure of 0.85MPa was 15 reached, the
copol yneri zati on of ethylene and octene was carried
out at 80 C. 883.2g polyner was obtained after dried.
(9) Polynerization Method 9 with the catalyst CAT I1-1
Honopol yneri zati on of ethyl ene: 164ng of the supported
caf4) Paellymentationileetthog| bovioh thelaatabyst(@GAH Tk 1
ntratian af 20 nd 5L 20, hexane. as a sol vent

L
ﬁg@eraﬂme@za{}ppaﬁ?o@%wﬁe% and diexengméRi g at O onpolymerization

aufdp%%é?\%@%féi_ éfégﬂ%‘é‘%@ﬁr&gg%&i}@%@%tﬁ 3844 qhiidaButylaluminum
(IBﬁAmmhﬁﬁm qli)vi!@heé%éﬁﬁ:e‘hftrz&i@ﬁWlW%?a&%hﬁdcolcﬁg%lgst and 5L

omopol yneri zati on of ethylene was carried out at
octras2asq polwardr werasadidechisimal taintemrusdy| stirriag () started with a

Pol Lzation Method 10 with the catalys [1-1
rateopbl GO D ﬁ}ﬁrbfacgl(#@ e hydroggro: biiPacihen cthylene-
I | Qn; tagl av 0f ..t he e
el VoS SiHind R, & GroRiErRusl PEBREe SO QusshPa was
reaﬁ:hé@ﬁ@ﬁiimites}@aﬁ&r,lmg%eMeamjﬁlﬁ&?idﬂn,aﬂhé &polymerization
hexane as a solvent were added sinul taneously,
of sthylenegandhestena scdrancatried ratteatob040092¢ pphymienewas obtained

et hyl ene-feedi ng was sustained till a polynerization
aftEFgélﬁfEe of 0.85MPa was reached, 5 minutes |ater, 40g

st y‘ﬁfe i . ' i f
et K§f2§’1 ana S y‘?fg%\e&% &%@@a?’@?@ghéﬁtg@o@ﬁ&l -61
poyomRil ightiannebaf tahylened. ahll) Mofbormengati pm a2  10L
Met hod 11 with the catalyst CAT I1-1 Copol ynerization
pobfmerizatene amﬂociqzireenelgamgwe qfr etencsupiporyed ogemtalyst, 24ml
[ 10L pol | zatign autocl.ave, 40 of .the
ethypfumiaaens IEAD) salieen (With Ryqongahiratinn( @Ay wi%) as a co-
[ it rati Qngof 92, .2 o
catfi st Wi O BYRIBRRSEIL! 41 el g Bt simultancously.
stigfinpl hanreetiltyd fith rd nate vef HiGad, wheh athpleherteeding was
400 rpm_then hydrogen was added to 0.3MPa, then ]
su&ianw@ﬁﬂl aqeeliyngerigatisuspressagetafi 0. 60 Mdla, wasi reached, 5 minutes
ure o 0. 85MPa was_reached, ,5 m nutes |ater

1atBf.y S Dde HAEGOPRR VAR, PRREGD 1BopibRy REPPIETIGZEHOn OF ethylene
and AACAE Wb XHRER DAL ATICE 82 ndlyimef ¥hs obtained after
drivdt hod 12 with the catalyst CAT I1-1

(6) Polymerization Method 6 with the catalyst CAT II-1

Copolymerization of ethylene and methyl methacrylate: in a 10L
polymerization autoclave, 2.05g of the supported catalyst, 1400ml triethyl
aluminum (TEA) solution (with a concentration of 15wt%) as a co-catalyst
and 5L p-xylene as a solvent were added simultaneously, stirring was
started with a rate of 500rpm, then ethylene-feeding was sustained till a
polymerization pressure of 0.40MPa was reached, 5 minutes later, 100g
methyl methacrylate was pumped in, the copolymerization of ethylene and
methyl methacrylate was carried out at 110°C. 2460g polymer was
obtained after dried.

(7) Polymerization Method 7 with the catalyst CAT 1I-1

Copolymerization of ethylene and propene: in a 10L polymerization
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Honopol yneri zati on of ethyl ene: 200ng of the supported
catal yst, 20m triethyl alumnum(with a
concentration of 15w % and 0. 2L hexane 15 as a

sol vent and 100g anhydrous sodi um chl ori de were added
simultaneously to a 10L high pressure gas-phase

pol yneri zation tank, stirring was started with a rate

o R T IR ST IR W —
BN for B8 TFIAEL AL, o cOMH BRI TRHASERRHSL hexane

as posyhntwaere biddete diratil @mediisty. sﬁiﬁhgoPWa)s”ﬁhWe@ dth a rate of
Met hod 13 with the catal(%st CAT 11-1 pol ynmeri zati on

1501 rpmy| ten anthylenenteedingnyves wshetainpdortidd a polymerization
L g

. ) . v
puFPUF 6.0 ST A BT SABIHE: 20cERLAESRHE hrrica out
at 80TCr BRS. 8ppeyaneedvay bbtdinedtgfief deled.pm

et ggl ene-feedi hg was sustained ti nerization
pr

[ I
s Uodysrerzzation Metheddt wagh the matghg éé»t’ErIL 150g
e B8 SRR R SRR U Botymerization
j ' 4 3 :
suSRIAYEL Ot e BT ey phosphine
tetraplieniyleboadal sodutiohl (WithL a cénpehtratione afi /@;9 and 5L hexane
et hyl ene and octene: 200ng of the supported -6

as gas@iveat wergraddeidesiiynltangouslys stirtingawasrstentodawith a rate of
f _15w229 and 0.,2 hexane as a sol vent and 1008
15G Ry ot 288 Aes o BeGihe wiel Untpdd ipadeblhgn cthylene-
e

feeding Seds Mita P SHII DR0IBREH-RAE T ELBh Obf WBSMPa. was
reaetied, ¢he-dageoliymge mizatious béicthdldnd ahll ecteoleywasi zatisdhout at 80
. pressure of 2.0MPa was .reached, 5 minutes |ater, 50g

C Sgan’@ @@gymwaswbtagmd@lfwedmgm ymeri zati on of

oL R 51 R MR R e A
B T
Smlatiimomrtylboropr sphrtasn ofwath tehecomegrusationcaft 2€g/1) and SL
2g anhydro magnesi um ) .
hexane as a solvent were added simultaneously to a 10L polymerization
autoclave, stirring was started with a rate of 150 rpm, ethylene-feeding was
sustained till a polymerization pressure of 0.85MPa was reached, the
homopolymerization of ethylene was carried out at 80°C. 1262.8g polymer
was obtained after dried.
(10) Polymerization Method 10 with the catalyst CAT II-1
Copolymerization of ethylene and styrene: in a 10L polymerization
autoclave, 40mg of the supported catalyst, 28ml triethyl aluminum (TEA)
solution (with a concentration of 15wt%) as a co-catalyst and 5L hexane as
a solvent were added simultaneously, stirring was started with a rate of 400
rpm, then ethylene-feeding was sustained till a polymerization pressure of
0.85MPa was reached, 5 minutes later, 40g styrene was pumped in, the
copolymerization of ethylene and styrene was carried out at 80°C. 64g
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chl oride was added with 40m THF, and added dropw se
with 5m absolute ethyl alcohol, after conpletely
di ssol ved at 50C under stirring for 2 hrs, 1s added
further directly with 2g of the heat-activated ES70
silica and kept on stirring at 50 Cfor 4 hrs, then
the m xture was washed and filtered wwth 20n x4
toluene, finally vacuumdried to obtain a conposite
p%ﬁmrewasvﬂvéanmchaﬁ@mimad recorded as CAT 11-2. The

pol | M PSRRI e dometbad [vich e G S A1
Cjop(gygrg@xtﬁgﬁ%nt %Féﬁ‘gﬂ%h\%! %%d%%qﬁﬁe{'ﬁ% e Egﬁ%cee of hydrogen:

in raeﬂ![)hp g@ly\mdn@atﬁl@h)’@dw&@ﬁe c40mh grohalvé naipborted alfaftalyst 28ml
25 car Gﬁﬁ and the drying was carried out

trlq@nrl@lumum Adger utigus m‘rh)ammi@ntmatlen off ];5Wt%) as a co-
| vat or

caiS ol oL Bendler B3 of FRVaR: aRera Achle et aisly, stiring

WARCHRER R 0 010 o BT i AL e 030,

theis sethiyilehctfeedsnge vas Bumtmieed | tll, aewlgiméﬂtaﬁ'@ﬁl pressure of

following -63 | variations: Silica was replaced w't
0.8 MRz Wis reachedy 5 anthutes tater Aogg swatcmwaseqomnped in, the

t:.500 G und mosphere f
coRplaPrizaiihiafs cPableHE Gl Nt s coardiad bt 80°C. 44g
polﬁ}]ﬁe?%@é YO SintRPafter o as CAT 11-4. The ethylene

onopol ynerization was the sanme as Pol yneri zation

Ve¢ TdYPol yixtdrizdtéon dViethed ICAWith the databydteCATF 31-1
Essential .the sane as Exanple 11-1, except for the

f oHIWORG ymerizatian| @ﬁsathsﬂeme;a Z\Hé);ngeplfaﬂm supported catalyst,
ZOIInItt?Pétﬂg)l a)ih%(ﬁn%%rdwnh AR ShOPY s wt%) and 0.2L hexane
as a solvent and 100g anhydrous sodium chloride were added
simultaneously to a 10L high pressure gas-phase polymerization tank,
stirring was started with a rate of 50 rpm, ethylene-feeding was sustained
till a polymerization pressure of 2.0MPa was reached, the gas-phase
polymerization of ethylene was carried out at 80°C. After sodium chloride
was removed, 680g polymer was obtained after dried.

(13) Polymerization Method 13 with the catalyst CAT 1I-1

Copolymerization of ethylene and hexene: 200mg of the supported
catalyst, 20ml triethyl aluminum (with a concentration of 15wt%) and 0.2L
hexane as a solvent and 100g anhydrous sodium chloride were added
simultaneously to a 10L high pressure gas-phase polymerization tank,
stirring was started with a rate of 50 rpm, ethylene-feeding was sustained
till a polymerization pressure of 2.0MPa was reached, 5 minutes later, 50g
hexene was added, the gas-phase copolymerization of ethylene and hexene
was carried out at 80°C. After sodium chloride was removed, 540g polymer
was obtained after dried.

(14) Polymerization Method 14 with the catalyst CAT II-1.

Copolymerization of ethylene and octene: 200mg of the supported
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was carried out at 400 C under a nitrogen gas

at nosphere for 2 hrs; A netal halide, titaniumiodide
was used as the chemi cal activator; The catal ysts was
recorded as CAT 11-5. 15 The ethyl ene

honopol yneri zati on was the sane as Pol yneri zati on
Method 1 with the catal yst CAT 11-1. Exanple 11-6
Essentjal the same_as Exanple I1-1, except for the

calraéysfo\p?&myl tigihyt ab&mmnm Emithca cencandpatienddiv 5IW’£%) and 0.2L
R ) o, B LAY o e e
sinﬁﬁﬁﬂnﬁ%gﬁgﬁ (@A_‘nginllc@]‘é hggh PR SIT Escﬁﬁz?éey Poly¥Rerization tank,

recor

stitmngpwhyr&tarted wath viasatehef SfEOTEFmS éﬁig,}efﬁmmmﬁg was sustained
) thad 1 with the catal yst CAT anple 11
tﬂlE@, yimgriZAl otapEessureeingiMbla. waseseashed, oy mimites later, 50g

o S S48 18l AR AR S g vt
wad AU {RP8 3@%03((;”%%?%%6 i éf 6‘1‘&8 §eEA oV | 960g polymer

Zi rconl um Fhori dé was Used: as t Rem caf: acti vat ors
was6arbtaifibd afteradyieds was recorded as CAT 11-7. The

PoRYRERPILl 8n Method 1 with the catalyst AT | -1
oEapertinl Phg FARRD. RS ERAMPLET TRIT R Tt the following

Valrlggloqged with diatomte, and the drying was carried
out at 250 C for 16 hrs; A netal halide, zirconium
br i piee prEra tivse dbfaghe heontposital cartferac gvahhydrous magnesium

chloride was added with 40ml THF, and added dropwise with 5ml absolute
ethyl alcohol, after completely dissolved at S0°C under stirring for 2 hrs,
added further directly with 2g of the heat-activated ES70 silica and kept on
stirring at 50°C for 4 hrs, then the mixture was washed and filtered with
20ml x4 toluene, finally vacuum dried to obtain a composite carrier.

The catalysts was recorded as CAT II-2.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-3

Essentially the same as Example II-1, except for the following
variations:

Silica was replaced with a polystyrene carrier having a surface
carboxyl group, and the drying was carried out at 100°C under a nitrogen
gas atmosphere for 24 hrs;

Titanium fluoride was used as the chemical activator;

The catalysts was recorded as CAT II-3.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-4

Essential the same as Example II-1, except for the following
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The catal ysts was recorded as CAT 11-8. The et hyl ene
honmopol yneri zati on was the sanme as Pol yneri zation
Method 1 with the catalyst CAT I1-1. Exanple 11-9 15
Essentially the sanme as Exanple I1-1, except for the
followng variations: Silica was replaced with a
pol yvinyl chloride carrier, and the drying was
carried out at 100 C for 12 hrs; A netal halide,
vapliatsuri:um i odi de was used as the chemcal activator

et NP ERc NomiRBIHHal WD Bn PHsoniRoCater aand the calcining was
cafife Tl 4508 MEHEP S fipfondn SR A0 Bubes 05 bk

exTipinibon Hromidd Lo dbd 85 IR actiVat, Was

repl aced with a pol ynet hacryl ate carrier
dr&iht’gcatﬂdtystSanaiSd@coudedtasl@,fAT:Imm:ler a nitrogen gas
A netal .halide, alum num

t here for .8 hrs; o
? | m&gl}e{k&%@@@ﬁm%ﬁ%ﬁl%l VSt itﬁﬁt same apePolymerization
MEHA YSheRe Fgfaqg,g@@@?ﬁq I1-10. 30 The ethyl ene
was

onmopol yneri zati on e same as Pol ynerization
I\/leﬂjmnplemﬂ_lj the catalyst CAT I1-1. Exanple I1-11 -65
Essentially the sanme as Exanple 11-1, except for the
f oHiseentigl ~ Vhe i sanuhsas SHxamphes [F-dpl avapti thora the following
m xed carrier of silica and titaniumoxide, and the
Vagiionsing was carried out at 400 C under a nitrogen

Jasilica WARRANGECH Opvith I TitafiiR! Qi) (dlfie? 0 WE calcining

brom de was em ca va

wasatairikst suvas 40060 detdesa@ifrdden bas Hith@dphdenfor 2 hrs;
honopol yneri zati on was the sane as Pol ynerization 1o
Mvefhoietal had tde, Hetasaual yedideawasi used as the chemical activator;

The catalysts was recorded as CAT II-5.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-6

Essential the same as Example II-1, except for the following
variations:

Silica was replaced with a porous clay, and the drying was carried out
at 100°C for 12 hrs;

A metal halide, zirconium chloride was used as the chemical
activator;

The catalysts was recorded as CAT II-6.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-7

Essential the same as Example II-1, except for the following
variations:

Silica was replaced with kaolin, and the drying was carried out at 150
C under a nitrogen gas atmosphere for 24 hrs;

A metal halide, zirconium fluoride was used as the chemical activator;
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Exanpl e 11-12 Essentially the sanme as Exanple I1-1,
except for the followwng variations: Silica was
replaced with a conposite carrier of silica with
magnesi um 15 brom de, wherein silica was cal cined at
400 C under a nitrogen gas atnosphere for 12 hrs; A
nmetal halide, alum numiodide was used as the chem cal
activator; The catalysts was recorded as CAT 11-12.

Théd'he: eatiadystshoaspecorded 25t Céal U&7 .t he same as

Polynerization, 20 Method L wi.th the catal yst CAT ..

1 THE BRI notePelidinization, Wes Bk Saffeasppelymerization

-1y t ipng variations: Silica was

Métggﬁaég)gﬁgﬁmp%%égée%lgﬁ {:E%T?‘\tyep'dryi ng was carried out at

208 xazdplaud@r a nitrogen gas atnosphere for 8 hrs;

The catal ysts was recorded as CAT 11-13. The ethyl ene ,

holspentiatyi Ahei samesas hExaanplasilpdl yexeeptatiosn the following

Met.hod 1 with the catal yst CAT I1-1. Exanple 11-14 30
VagaHONS; al 1y the same as Exanple 11-1, except for the

f.o'SE]g% NGas BPIALd PRFith A6 i Safl?pﬂh%‘:ggyl‘ﬂ%f Q& carried out at
m xed carrier of nagnesi um oxid€ wth - ZI% coni um
2505C¢ déor d6dhts)e cal cining of the mixed carrier was
carried out_ at =450 C under a nitrogen gas atnosphere ,
f oA emate] Ipbideat Zixgnnuwas bresvdgedwvas msediiasiathe chemical
The, et hyl ene honopol yneri zati on was the sanme as
aCth¥MMeri zation 5 Method 1 with the catal yst CAT I1-1.

oIk, Eythds | Exanple I1-1,
ex?ggt@?%%y%tﬁeﬁégﬁﬁbb%éd as"e ASPTE-@is Exanpl e

ow ng variations: Silica was

r eflhecethyldrie hovitbpélytcrezambeculaar tls¢ eseamet e PdDymerization
calcining . was carried out at 350C under a nitrogen gas
M@?n@@lsbwé}tb they catalyst CAT II-1.

Example II-9

Essentially the same as Example II-1, except for the following
variations:

Silica was replaced with a polyvinyl chloride carrier, and the drying
was carried out at 100°C for 12 hrs;

A metal halide, zirconium iodide was used as the chemical activator;

The catalysts was recorded as CAT II-9.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example 1I-10

Essentially the same as Example II-1, except for the following
variations:

Silica was replaced with a polymethacrylate carrier, and the drying
was carried out at 150°Cunder a nitrogen gas atmosphere for 8 hrs;

A metal halide, aluminum fluoride was used as the chemical activator;

The catalysts was recorded as CAT 1I-10.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example 1I-11
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hrs; The catal ysts was recorded as CAT 11-15. The

et hyl ene honopol yneri zati on was the sane as

Pol yneri zation Method 1 with the catal yst CAT 11-1.

15 Exanple 11-16 Essentially the sane as Exanple I1-1,

except for the following variations: Silica was

replaced with a mxed carrier of silica with

nmont nori ] lLonite, and the cal cining of the m xed

caltysentigdly cthe i sameumsatExanpie0 ¢, undeept fot rihgerfollowing

gast- at nosphere for 12 hrs; The catal ysts was recorded
VaalNs.11-16. The et hyl ene honopol yneri zati on was the

R, WA €4 Gl XIRERCY EafticR SCSHERE Bhftfilm oxide,
andl -the eateptingorwhbe chetiedWo@t Mar4@0iOnsundee a nitrogen gas

condi tion of heat-activating silica was a cal ci ning at
atmpospaereder 8 Brsii trogen gas at nosphere for 8 his. The

catal yst.s s.recorded as _CAT 11-17. 30 The efhyl ene .

hoﬁ%p%’?%ml(cf n AR I s Dromides Mase Y i%% the chemical
acP(%’tdE?ld 1 with the catalyst CAT Il-1. Exanple 11-18 -67

, EsSentially the sane as Exanple I1-1, except for

t hd Heothtalypy wasricgoirded:asTAATdidi 1 on for
heat - act | v%il n%}éfi@l ica was _a cal cini n% at 200 C under
an ldwy sithyienatweepel gmenizatonr sass theesameanysPelymerization

M@Mi?@iﬁfﬁﬁ?aﬁ%ﬁ@ﬁé@ﬁeeéﬂy'p§|”§meri 2ati on

Eﬂﬁnélé’“ﬂ-ﬁj he catalyst CAT I1-1. Exanple 11-19
Essentially the sane as Exanple I1-1, except for the

f oBssentiglly the same as Example II-1, except for the following
variations:

Silica was replaced with a composite carrier of silica with magnesium
bromide, wherein silica was calcined at 400°C under a nitrogen gas
atmosphere for 12 hrs;

A metal halide, aluminum 1odide was used as the chemical activator;

The catalysts was recorded as CAT II-12.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-13

Essentially the same as Example II-1, except for the following
variations:

Silica was replaced with bentonite, the drying was carried out at 200
‘Cunder a nitrogen gas atmosphere for 8 hrs;

The catalysts was recorded as CAT II-13.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example [I-14

Essentially the same as Example II-1, except for the following
variations:

Silica was replaced with a mixed carrier of magnesium oxide with
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o variations: The condition for heat-activating

silica was a drying at 100C under a nitrogen gas

at nrosphere for 24 hrs. The catal ysts was recorded as

CAT 11-19. The ethyl ene honopol yneri zati on was the

same as Pol ynerization 15 Method 1 with the catal yst

CAT I1-1. -68 00 MNmMmMMNNN "COOO0O0O0O oU

W Uxt~at-+inh MVN YOtiy IrVI 4r o0C.
ziropopsum vxdde, and,. the malvioing ofdthemixeh carrle)“ wag carried out at

~. bA g ON.OONU ~ANUN
450G, Angléy gnigrogen gagafibspbers fof s, o o No cla
) SThé’cﬁfal?stso“\pﬁale\Uorded as @1%1“ gl- ]Sf wa~i aki o wo

00XO uoaaUoOo
N T~hek ethyu:ne ﬂmntﬁ]}olwnéﬁiizaﬁon Was the e @ RoBymerization

Méthod 1 'with the Gatalyst CAT 1I-1.

Example II-15

Essentially the same as Example II-1, except for the following
variations:

Silica was replaced with a MCM-41 type molecular sieve, the
calcining was carried out at 350°C under a nitrogen gas atmosphere for 4
hrs;

The catalysts was recorded as CAT II-15.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-16

Fssentially the same as Example II-1, except for the following
variations:

Silica was replaced with a mixed carrier of silica with
montmorillonite, and the calcining of the mixed carrier was carried out at
200°C under a nitrogen gas atmosphere for 12 hrs;

The catalysts was recorded as CAT 11-16.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example 1I-17

Essentially the same as Example II-1, except for the following
variations:

The condition of heat-activating silica was a calcining at 400°C under
a nitrogen gas atmosphere for 8 hrs.

The catalysts was recorded as CAT 1I-17.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example 11-18
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The condition for heat-activating silica was a calcining at 200C
under an argon gas atmosphere for 12 hrs.

The catalysts was recorded as CAT II-18.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example {I-19

Essentially the same as Example II-1, except for the following
variations:

The condition for heat-activating silica was a drying at 100°C under a
nitrogen gas atmosphere for 24 hrs.

The catalysts was recorded as CAT II-19.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.
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pol ymeri zation catal yst of the invention in a slurry
pol yneri zation In the foll ow ng exanpl es, the
supported nonnetal | ocene ol efin

catal yst of the present

pol ymeri zati on

used in a 5 slurry ethyl ene polynerization.
3-1 Preparat|on of a supported nonnet al | ocene cat al yst

i nventi on was prepared and

Exanpl e

() heat-gctivationm of sitifra ES7TO—siiicatanjtmeos
Corp prodyct) was cal ¢i ned pnder @a nitrjogen gas 1¢
atnnsphere. The [condi 1ion of calcfining |was: a heating
ratd ofa 5| CEhin, & c¢or&tant enper@t ur edpf {208C §orQ
@ 5hr s a |[comst ant <t efrpe®at pr eSof | 48OC | fer (. 58rs] a
conslt ant tlenperature ¢f 600|C for| 4 hrg, TinalTy an
air |cooling wunder a nitrogen gas| atnosphere, The
carrlier wgs recorded as ES7D-650 | carriler. 1% (2)
preparaticn of a nodified carrier| 1 Qg BS70-6%0 cartier

added |wi th 200n1 tol ueng, radded i th BOnl} & Cl4
C§v/v9¢jﬁ(]4she>an§ sol Ui op) @nder =stilrrighg,| sEirjed
antreactetd—at—20—CHor—16rhrs—then—was—FH-hterediand
washed thriee tines with 150 tol uene jin totlal, dgied
and (vacuum suctijon dried. 2D (3) |preparjationjof a
conposite |carrier An anal yt|c purje nmagnesi um|chl oride
was |cakei nedcat |508C Under an caifr a nasphere fer 3 o
I s |t ocbbtlai M an arhydr ods pagres|i umt chl ori dg¢. ~Underc
an gnhydrqus and oxygen-free njtriogen das atnosphefe .
(%he respecty ve cgnt ent'zof | wafer| argl gxygen | ¢ssg
tdwan 5gpny)|, 18X 258anhydaoub nagnesimjm chigprijdegwas g
et it

258 B/ 1DIE\& Gy BAB(ar Endipesi SE R D de Slds £ 52 £ B

M cB iy tée 1B) (0iss Soiv.6d R | Bhe R[asal & jants Ftus &fnasE|D & B
addgd—further wiith tng nodified carrier, then stirfed
al 50' @ for & his, Sthen Bas| fiteredand hashed hyeed
t¥mgs Wi th 240! 3@ tol uBne|ingtotalf flinglly diied &
and |vathiurh sItt i onTdr i edTit o| o ai n 9. 99 onposite I
carrjirer. ((4) preparatijomofa modifiedjconposite
carrlier 73 i
2l w wy vy wy v w Ll Wy L)
o0 [oa} [+ oo o0 [>2] cQ o0 oo [+a}
= ll il hl i bl 2 2 2 2
< =) < o o o o < o o
S S S s | 2 S | 2 | 3 S S
o o < < < < o [a=] fa} <
I T T = = = = = O = T B
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= > fu = > = = ~ = =
< < < < < < < < < <
&) &) &) O & O &) @) & O
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19.99g of the conposite carrier was added with 180ni

tol uene, added dropwi se with 20ml

met hyl al um noxane( 10wt %R0 t ol uene sol ution) and 5nil

Tid 4, and then reacted at 20 C under stirring for 2

his, then was filtered, washed three tines with 240nl
toluene in total, final dried and 5 vacuum suction

dried. (5) Preparation of a supported nonnetall ocene
caFalayapladg off t hsenodiff i dltecorguppiaréed ar noametadlacene olefin

ol uti on. of 1@55 % met al | ?cene cat,al yst havi ng the
PORANEBIAAIPTS ALY ST f TREAYERLION & agSIBIRY pofypaerizaaon

t- i ,

ol B¢ faflobanElahADIET ES ibbiitdd IbRfetaflocene olefin

poBtherdagivn atdybe offalegareens inféntibhywaryreparddied used in a
t'o obtain a supported catal yst that was dry and
slurrpwibylenerpel yaweaizattenwas recorded as CAT-1. 15 A

slyrr I rization process was conducted by using
thgxa%’f‘ﬁfeeﬁénﬁti oned supported nonnetal | ocene catal yst.
A . hi <

nog?rr%?%\?/é{%(g%ne cat gﬁ{;%td gggﬁ%&%gblc&gp gl yst W\%g used

di (E):hbat-facti\ﬁalnﬁ)rsbﬁrslibicat hyl ene pol yneri zation 20 In
order to _adjust_the nelting index of polyner,

geHS ) willioaanclamos Girpuptalug aveRaalcinehsnderaypirogen gas
atmyOSBFTE. ahha UM O GRILBIAL0 S () BREURE ol 81 5 C/min, a

T 38Rt 4 | i
conf¥gnlt hlperditie’ BEIR T HoroG S, 2l URIAL tbhiciBture of 400°C

form@titod, wesonktadt t@mgxmdume b6 00e6hifog.4 hirs t finably: an air cooling
drying . and suction drying in_the present Exanple. That
undel a mitrogesn gesdtmaoSplcitashbe ewdien was ggcpsded as ES70-650

i.ntroduced into a funnel equi pped with a sand -74

Calltile, renovi ng the solvent through a suction

TRt Bbed e oo o e
t h¢0g ES70-650 carrier was added with 200ml toluene, added with 50ml

TiCl, (5v/v% TiCl, hexane solution ) under stirring, stirred and reacted at
20°C for 16 hrs, then was filtered and washed three times with 150ml
toluene in total, dried and vacuum suction dried.

(3) preparation of a composite carrier

An analytic pure magnesium chloride was calcined at S00°C under an
air atmosphere for 3 hrs to obtain an anhydrous magnesium chloride.
Under an anhydrous and oxygen-free nitrogen gas atmosphere (the
respective content of water and oxygen was less than S5ppm), 10g
anhydrous magnesium chloride was added with 200ml tetrahydrofuran,
added dropwise with 25ml absolute ethyl alcohol (treated by 3A molecular
sieve for 4 days). After magnesium chloride was completely dissolved, the
resultant solution was added further with the modified carrier, then stirred
at 50°C for 4 hrs, then was filtered and washed three times with 240ml
toluene in total, finally dried and vacuum suction dried to obtain 19.9g
composite carrier.

(4) preparation of a modified composite carrier
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washing and filtering. The washing and filtering is

preferably repeated for 2 to 4 tines. 5 Thus obtai ned

solid is dried at a tenperature of about 0 to 120C

under reduced pressure till a flowable carrier powder

I's obtained. The duration for drying depends upon the
tenperature used, the capability of the vacuum system

and the state of the encl osed system It is well known

f ol St Bghoff t]iuammmposite eatri¢thavas hddetlonetterd®lmbdoluene, added

cr GRS A A SR By AP SHMBETALY Sl solution
anfSSHT P 5, 0 e AP AP g VS0 then s

fﬂf’é‘ﬂéﬂdf\%_@heéeﬂfﬂbé'ﬁﬁléﬂ‘ veREengondlf t@l’@&l%”m'ﬂotﬂ?aﬂﬁal drled and

hat “wat er and oxygen in the system concerned I’'s
Vacuumlsuotmlrydneds than | Oppm which condition is |s

[ to obta a supported catalyst with
@ tr9parft 1908 supmmeé apmm@m{%%caﬁm art

ot S L S, Bh g R of 1252
nohﬁﬁﬁ’ta'llﬁbyﬂea@itaﬂgﬁt navmg mﬁ@tfoﬂfovalrfg\bﬁhmﬁraqffdinahla

activity and sequentTy a polynmer- wi th good
particle norphol ogy. By mashlng and 20 filtering,
unbound substances can STy and by drying and
suction drying, affinit P reactants can be

[ e the sane as Exanpl e
3-1, except for the foIIo i ng™-.yariations: 25 ES70X
was used as silica, the cgtah sL s recorded as
CAT-2; The slurry polymeryza o Tiseess, with the
aforenentioned support ed |l ocene catal yst, was
essentially the sane as t us@ﬂ in Exanple 1,
except that ethylal um noxgne( EAO) was used as the
co-catalyst. Exanple 38 30 Essentially the sane as

andTo (RAEARAPTREAY; RSN IRE ALt N EuED AL amg]-volume
imﬁ%gﬁa‘glggf %ﬂX%(f st i {b%ér}%ﬁﬁ@@né’éﬁfs UshR11§Ssuction dried
to obtain a supported catalyst that was dry and flowable.

The catalysts was recorded as CAT-1.

A slurry polymerization process was conducted by using the
aforementioned supported nonmetallocene catalyst.

A catalytic system comprising of the supported nonmetallocene
catalyst and a co-catalyst was used directly for the slurry ethylene
polymerization

In order to adjust the melting index of polymer, generally hydrogen
was used as a chain transfer agent in the slurry ethylene polymerization.
Hydrogen was used in an amount of 0.01 to 0.99 (volume ratio) of the total
gas volume .

The solvent involved in the present example was hexane.

A suction filtering method was used to conduct the washing, filtering,
drying and suction drying in the present Example. That is, the mass need to
be washed and filtered is infroduced into a funnel equipped with a sand
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In the present Exanple, the solvent was
tetrahydrofuran; Magnesium chloride was replaced with
magnesi um et hoxi de. Exanple 3-4 5 Essentially the
same as Exanple 3-1, except for the follow ng
variations: In preparation of the catalyst, silica was
a hollow silica, the catalyst was recorded as CAT-4;
Magnesi um chl ori de was replaced with a m xture of an

COm), kﬁ@ﬂﬂloviﬁgnﬁhée%le@ﬂtalthﬂmgmdaagu@dlbﬁxflltaﬁﬂ‘i%s'fdﬂlowed by a

Essentially the Sane as Exanple
fur&h% pddtt@antaiéth&)smbmn@nd/ arfathemsaction fibpring, itorconduct the

waShipe B fitjdkdhe d% SEbiBG A SstritieLis nirfecatly fdaeated for
I t f th t al t, 20m
2t%€f%%m%%tolnug:1:p2:)?ult |O(r)]n;) vvag (r::plaa%:/Zd wth 2m MO

(| Ohiu¥ bbtaieee solid iordricBuat hetemperaturerrofpabaiut a to 120°C
of the catalyst in the present exanple the first

un@@l‘egedmedh@mwneh tdl ep fleveahler earmer rp(BVa]@pl 5 dbtained. The
th | ori d
duftFy ARire 48 %éﬁesﬁaﬁfﬁﬁh“pét?}eﬁié@%@% i Js &g Madl dahability of
de t
thely %&*;ﬂfsg%%?ﬁl id O¥ESE o SRR SR OL) U hom

( TEAIs wasllukadvas ﬁdneteﬁdiﬁnw&hs tinetie ngt abantthe aforementioned
repar ation of the catalyst, the solvent was pentane.

chemicalatreating ste@s@@@tthalsqpmfe‘sn@ﬁ&];a@ Eharm@n@ta_llocene olefin
he
polytiERizatfin bty &5?8?} 13 agapitett 8% cAteChnt Hndtica rigorous

r t al
an]ﬁdl%]%}ft ellrggngo t I on %ﬁh\/\géf r%%@%d ]\g;v?t h %8@1’6\&0 anhydrous
conditmiyin absenoenof @xd8re,/ it heeane that uwatey) andt b&ygen in the

sys%g%nalc%nce}/\gesd is %&J?:ec%n%guguslgﬁle%ﬁhan 10p17)m which condition is
critical to obtain a supported catalyst with a high activity.

It is well known for technicians in the art that, a sufficiently washing,
filtering, drying and suction drying of the supported catalyst obtained is
very important for obtainment of a catalyst of high activity and
subsequently a polymer with good particle morphology. By washing and
filtering, unbound substances can be removed, and by drying and suction
drying, affinity with the reactants can be improved.

Example 3-2

Essentially the same as Example 3-1, except for the following
variations:

ES70X was used as silica, the catalyst was recorded as CAT-2;

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as that used in Example
1, except that ethylaluminoxane(EAQO) was used as the co-catalyst.

Example 3-3

Essentially the same as Example 3-1, except for the following
variations:

ES70Y was used as silica, the catalyst was recorded as CAT-3;
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Essentially the sane as Exanple 3-1, except for the
followng variations: The carrier is a polystyrene
havi ng a surface ethoxy group. 5 Methyl al un noxane was
not used for nodifying the conposite carrier; to
support the nonnetal |l ocene catal yst, 5g of the
nodi fi ed conposite carrier was inpregnated with 20ni
tetrahydrofuran solution having 1.5g of the
nohsebutylabynenesane(ls AQ hemssusstd as theicecdtalyst;) v .
he,carri er. arftion of

i (B 5 et EieTRl e Sl g e e hgtEafumma, o
SanJAZReHN ot das TR & SR TRBRS R ctiihide.

vaElmphss-45 The carrier was a pol ypropene carrier.
In_preparation of the nodified conposite carrier, .
2rrE:%1&@(1t1@bs‘lw0/othteo|aaén@ as| txamploas- lseexcept coa dhe following
20m MAO (I OMm % t ol uene solution); to support the

VaHaHYSal | ocene catal yst, 5g of the nodified conposite

cafhi | t | j
ol P B bPOPARELEAN L AL SANEIRIOMSIRD, the catalyst
wasueiciordedrased AT«4ct | y. The catal yst was recorded as

CAT-8. Exanple 3-9 Essentially the sane as Exanple
3- Magnesipm f ehlerider svaswreplacedr ivatthorss : mzstumge of an alkoxy

carri.er E/aﬁ CS—2&33 type silica. .In preparation of the
magiisoum Bafiderand analk QX MALRISIHIL t epl aced  with

39 9ls In preparation of the catalyst, the

so%&%%s di chl oroet hane. The catal ysts was

r eEgsentiaHy GAE- $an3e Brxafnampld 03Essekéeypt yYidrhehe following
same as Exanple 3-1, except for the follow ng
Vaxiatliogtsi ons: -77 In preparation of the conposite

“afh iperéparzzglt?gl% ol}et)flaengatve\ﬁﬁstlfstﬁg dalrier was a mixture of alumina and
silica (the ratio by mass of alumina to silica was 1: 2);

In preparation of the catalyst, 20ml MAO(10wt% toluene solution)
was replaced with 2ml MAO (10wt% toluene solution);

Furthermore, in preparation of the catalyst in the present example, the
first step and the fourth step as set forth in Example 3-1 were omitted,

Magnesium chloride was replaced with a mixture of magnesium
chloride and ethoxy magnesium chloride (the ratio by mass of magnesium
chloride to ethoxy magnesium chloride was 4: 1).

Triethyl aluminum (TEA) was used as the chemical treating agent;

In preparation of the catalyst, the solvent was pentane.

Example 3-6

Essentially the same as Example 3-1, except for the following
variations:

The carrier was a silica that was obtained by a gas phase-hydrolyzing
of SiH,.

In preparation of the catalyst, 20ml MAO (10wt% toluene solution)
was replaced with 20ml triethyl aluminum (0.43mol/L hexane solution),
the catalyst was recorded CAT-6.
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stead of 200nml THF, 20m MAO (10wt % t ol uene sol ution)
was replaced wth 2m MAQ( 10w % t ol uene sol ution).
The catal yst was recorded as CAT-10. 5 Exanple 3-11
Essentially the sane as Exanple 3-1, except for the
following variations: In preparation of the conposite
carrier, 200 mM tetrahydrofuran was replaced with
200m hexane; 20nlMAO (10wt/B tol uene sol ution) was

10 Exgmapted-%ith 20m triethyl al um num (0. 43nol /L

hexane solutign). The cat St s .recorded as.CAT-11. .

Eobscatailh H same 18y Ts 3 IExgwerRt otar the following
Va?ﬁﬁft%sf or the following wvariations: 15 In

prepardti on of the catal yst, a nonnetall ocene catal yst

ha\T'g carriéi i fatptﬂ&ﬁstj‘rﬁﬂ@hﬁvﬁig b ke cthBstytg@apas

used i nstead of ‘a nonnetal | ocene catal yst having a~ )
st Methylaluminexane wasafotmisxbfor nBudifyBug the composite carrier;

o LB ST BT, 0TI Sulea composit
cal B B4 g B 14 PS8 SRR B R8LIRH i 1.5 o
thsinlorgnetdlkicanhtardlgst, thea sedtventdriséditestigupporting

the catal yst was cycl ghexane. The catal ysts were

r edolstnasvasarsad as the carrier.

In preparation of the catalyst, the solvent was decane.

The catalysts was recorded as CAT-7.

Example 3-8

Essentially the same as Example 3-1, except for the following
variations:

The carrier was a polypropene carrier.

In preparation of the modified composite carrier, 2mIMAQC(10wt%
toluene solution) was used instead of 20mIMAO (10wt% toluene solution);
to support the nonmetallocene catalyst, 5g of the modified composite
carrier was impregnated with 20ml toluene solution having 1.5g of the
nonmetallocene catalyst, then suction dried directly.

The catalyst was recorded as CAT-8.

Example 3-9

Essentially the same as Example 3-1, except for the following
variations:

The carrier was CS-2133 type silica.

In preparation of the composite carrier, 25 ml ethanol was replaced
with 39ml butanol;

In preparation of the catalyst, the solvent was dichloroethane.

The catalysts was recorded as CAT-9.

Example 3-10

Essentially the same as Example 3-1, except for the following
variations:

-77 -



Exanpl e 3-14 Essentially the sane as Exanple 3-1

except for the followwng 1o variations: To support

t he nonnetal | ocene catal yst, 5g of the nodified

conposite carrier was inpregnated with 100nl t ol uene
solution having 1.5g of the nonnetall ocene catal yst

for 16 hours, then filtered, washed three tines wth

120mL. toluene in total, dried and suction dried. 1s

Thin gpitegiayationaefr tworcdedpasit€Adarrder, EQAmdl hekahb was used in

e S A BT O T R ST ol b s replaced
il M A LG SUGEATh HE Bly, g gecorded s

C/splvegnt used for supporting the catal yst was xyl ene.
The catal yst was recorded as CAT-15. Exanple 3-16
5 EsEeamnpld §-1 he same as Exanple 3-1, except for the

foll owi n 25 variations: The conpgsjte carr,ie i
o EsSenlhschéd Saths dRe & PobereXehidt ifer the following
; tization catalyst, rather than being treated
Vaﬂﬁbﬁ%ghe chemi cal - treating agent. The sol vent used in

_Drrhgp?iﬂari%ga@m@h bfieth@abg siwcﬁgtr%fglr,amgﬂ %ﬁhg@ﬁall\}y%@%furan was
replane th}}ési-ﬁ)éﬁfb Efe%%ﬁ? ZSSEHMA;O (f\l(iwt%\l)tobmnw, sqjution) was
10 repqgcgd%vithb(?n‘ﬁ triethyl aluminum (0.43mol/L hexane solution).
The catalyst was recorded as CAT-11.
Example 3-12
Essentially the same as Example 3-1, except for the following
variations:
15 In preparation of the catalyst, a nonmetallocene catalyst having a

structural formula of

was used instead of a nonmetallocene catalyst having a structural formula

20 of

The catalyst was recorded as CAT-12.
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Essentially the same as Example 3-1, except for the following
variations:

In preparation of the modified carrier, titanium tetrachloride was
replaced with silicon tetrachloride;

The solvent used for supporting the catalyst was cyclohexane.

The catalysts were recorded as CAT-13.

Example 3-14

Hssentially the same as Example 3-1, except for the following
variations:

To support the nonmetallocene catalyst, 5g of the modified composite
carrier was impregnated with 100ml toluene solution having 1.5g of the
nonmetallocene catalyst for 16 hours, then filtered, washed three times
with 120ml toluene in total, dried and suction dried .

The catalyst was recorded as CAT-14.

Example 3-15

Essentially the same as Example 3-1, except for the following
variations:

The carrier was not heat-activated, but directly reacted with the
chemical activator to obtain a modified carrier.

The solvent used for supporting the catalyst was xylene.

The catalyst was recorded as CAT-15.

Example 3-16

Essentially the same as Example 3-1, except for the following
variations:

The composite carrier directly reacted with the nonmetallocene olefin
polymerization catalyst, rather than being treated with the chemical-
treating agent.

The solvent used in preparation of the catalyst was tetrahydrofuran.

The catalyst was recorded as CAT-16.
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Exanple 111-1 5 The

slurry

preparation of the catal yst was essentially the sane
as Example |-

ln nraepnaration
L) Pl \IP T CACTT T

11

of t+he mpdifie

comnosi t
GoOMposi+t

of the ¢
t hen onl

stirring fef 2

onNpPosi
y addsg
hexane sol @i d

pu

te carrier was
d dropwise with
n) and Fhen rea

hrs. Tde m xtu

added wi t
20m Ti ¢
ct ed cat 2(
re was Wwas

except for the follow ng variations.

e carrier: 4g

h 40m tol uene,
04 (5v/ive Tid4
C under 1o

hed with 30mL

toluene,
a nodi fi
recor ded
process

and—f
ed cor
a§qC¥
Wwas: C3
support ed_fonm

rttered,  fimat
posite carrier

\T 111-1. When t
irried out, with
ret al | oc®ne cat a

y - vacuur
The cat al

he slurry
t he = af or

| yst ™ net h

dried to obtain
yst was

pol yneri zati on
enent i oned

yl al um noxane

is (MAO

was

system gonpri g

cat al yst

and t
slurry gthylern

+ A

l‘l £.0)
TU—tTot

sed as the co-c

he co-catal yst
e polﬁﬁerlzatl

Lyt Was errh:
AU

s used d

23. 49

a4 101

atal yst. T
i ng of the supported nont
gﬁ

he catal ytic

ret al | ocene
irectly for the
of the

pol ymeri zati on

Qlinnny +
QU'J'JUI T

t ank,

pol ymer i
pressure

t Hen add
20 concentratl

T yQL

ed wth 2. 3nl nrthylalum

on of 10wm %
was cakried o
hyl ene or 2 hr

and 5L hexarn
ut urpder Q.

S under a

noxane (MAO (a
e, the
8MPa t ot al
stirring of

118

homo

poly
S0 iy
e

e

2 Oors:E)m

<
>
=

pol

nerbzahmon i
%%t e beFtf? ng )

engi &
%?Eﬁ zﬁtloaqg
(863,

FV@nP Fn ?v%d’

EMREr at ur ¢
%gé& of &
sEa chai

CEC@% ri

ratE

7Y He

was 80C. In

l ymer,

transfer agent
25 used in an

f the total gas

sent exanpl e

Br
o foEEdioge
o [ (QSOMP4]

Wwo

o -

Fxanpl e $11-2 Esfs
except for the
| in prefaration

enti

the sanme as
vari ati ons:
It al yst was

PR =3 Hiffigec,
5 (R Fplgese %anall@

85

(7]

A 1y | + 1
WwaS USTU AS UITC]

recorded as CAT

j=
v

[
LIICIII oAl

111-2. -

gl
(oA

activator; The

84

10

10

2.2

2.6

3.7

MAO

T™MA

TPA

22

72.6

84.1

CAT-14

CAT-15

CAT-16

-83 -



10

15

20

25

30

The slurry polynerization process with the

af orenenti oned supported nonnetall ocene was
essentially the sane as that in Exanple I11-1, except
that the polynerization pressure was 2. OWPa, the

pol yneri zation tenperature was 50 C and the

co-catal yst used was triethyl 5 alum nun(TEA), the
amount  of hﬁdro,gen used was 0.4 (volune ratio) of the

t ofal thasfobpwing Hizanples)1tie Ruppoited| nommeetdbecene olefin

pofiEiiiBiea Sabakists 0F Hsqudinnt fapsrtioRo copragsed and used in a
Slﬁf%tﬁﬁleﬂ@gowﬁzat\i/ 5 was used as the cheni cal
activator,; Solven

used in the present exanple was
t eBxaimpteolllcén; Magnesi um chloride was replaced with
magnesi um et hoxi de. . The nonnet al | ocene ol efin
poilyreepreparasion: af dhg iatakiestreps assantially thssame as Example I-

d iong the follown tructural fornmula: P
1,%%%81%%% Pﬁgltfg wing ygala\i’pm zt aluys?s was recorded as
at op Prepdratlog of W MmBRAER cARRRTPERRTER 48 i i Bomposite
camssemasahdged hwittadOnalstdluenei, nhénmlgeaﬂdbdldropﬁ@ise with 20ml
a

xcept that triisobutylal um noxane (1 BAO was used as

Tithe (03/¥% alyel, hawanslsotstionst iaovd ghessueactesh at 20°C under
s G P TLERH S0 SRR NE00 D 13RS e
by Labal S UG dpfter el

, except r~thef ow'ng
vailihat ¢atady stSivasamcesdddias ErPdTatli on of the catal yst
wa hol | ow silica;,  Triethylalum numwas used as the

ché¥hen| thetslusrrpolyggerization process was carried out, with the
aforementioned supported nonmetallocene catalyst, methylaluminoxane
(MAOQ) was used as the co-catalyst.

The catalytic system comprising of the supported nonmetallocene
catalyst and the co-catalyst was used directly for the slurry ethylene
polymerization. 23.4g of the supported catalyst was added to a 10L
polymerization tank, then added with 2.3ml methylaluminoxane (MAO) (a
concentration of 10wt%) and 5L hexane, the polymerization was carried
out under 0.8MPa total pressure of ethylene for 2 hrs under a stirring of
250 rpm, the polymerization temperature was 80°C.

In order to adjust the melting index of polymer, generally hydrogen is
used as a chain transfer agent during the polymerization. Hydrogen was
used in an amount of 0.01 to 0.99 (volume ratio) of the total gas volume .

The solvent involved in the present example was hexane.

Example 111-2

Essentially the same as Example III-1, except for the following
variations:

Silica used in preparation of the catalyst was ES70X;

AICl; was used as the chemical activator;

The catalysts was recorded as CAT III-2.
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Magnesi um chl ori de was replaced with a m xture of an

al koxymagnesi um hal i de and an al koxymagnesi um The

nonnet al | ocene ol efin pol yneri zation catal yst was

replaced with a conpound having the foll ow ng

structural formula: 289 0 _.---- ... TiCl3 5 The

catal ysts was recorded as CAT 111-4. The slurry

poI rrerl zatl on process, with the aforenentioned
grizationeprocessy vith ihe afosemeardioned supported

t hat t that
et e ?um%uﬁ'ﬁer%m%mgs SHFEh £ nele 11, cxcept
théthet}ﬂco PRIV i 44 bAN a}?fe%%ﬁ&‘ée C2 QMP%E"LEU . cRglymerization

pol ynerizati on tenperature was
temperatdgded wagn tife Ciopolam:brlthetl on-odtadyity| enved ale.s triethyl
but ene was carried out. nmpl e 111-5 Essentially the
alyamusd THA spf[]ée monnt@ef‘chydregﬁnt meed ovamnWl. A valeme ratio) of
| n_preparation of the catalyst, the

t
thecgcﬁt:aieg'raocg%lgnﬁ] xture of alumna and silica (the

rapQmyldegsiof alumna to silica was 1. 2), the
car rxlgerpsvvas cal cined at 800' C under a nitrogen gas

at issphtiallyf dhe4 shnse 29nEx@inGpky( Y EixCept hfoarthe following
solution) was replaced with 2 20 MAO (10wt % t ol uene
Va@@tl@ﬂlson) in preparation of the nodified conposite

A e SR At SR T g
Ch'\m:l d@ra@d&dé‘é'tﬂe%he?ﬁfc%l%f 1[&%6@8' um chloride to

et hoxy magnesi um chl ori de was 25 Tri et hyl

aI Sl vemnt aiﬁx)mvvhs pmena&xdmpb& wascwtrahp@rcoﬁmgan
In pr a ion of the catal yst, the solvent

E/T@gn@aﬂén Wasarapdaes wnbfmagmsm ethaxigs.

foff%gymﬁhaﬂ@%ftl@%&?%eg dlihuholSEHRAG PAEIDY Wi peplaced with

a compound having the following structural formula:

The catalysts was recorded as CAT III-3.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as that in Example II1-1,
except that triisobutylaluminoxane (IBAQO) was used as the co-catalyst, the
polymerization pressure was 2.0MPa, the polymerization temperature was
40°C, and the amount of hydrogen used was 0.4 (volume ratio) of the total
gas volume.

Example I11-4

Essentially the same as Example III-1, except for the following
variations:

Silica used in preparation of the catalyst was a hollow silica;

Triethylaluminum was used as the chemical activator;
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1:. FF Ti F C13 The catalysts was recorded as CAT

111-5. The slurry polynerization process, with the
af orenenti oned supported nonnetall ocene catal yst, was
essentially the sane as exanple 111-1, except 5 that
triethyl alum noxane (EAO was used as the
co-catal yst, the polynerization pressure was 2. 5MPa,
the polynerization tenperature was 40C, and
di dihgnestumne chisridsed vess t heplatyder withi oa solixénte of an
Exanple 111-6 Esganti ally the sane as Exanple 111-1,
al gnssiymehalide ndign alkoxsnagnesimThe carri er

\Sﬁgskge ﬁl)(l) Ed' ?@?ﬁf‘g&ﬂﬁt&ﬂ%ﬁ@%@&‘%&p?é@@&%&s catalyst, was, Leplaced with

a doiRfoand Hﬁvﬁfgetﬂci@ %ll@%ﬂn‘%&ﬁhbt&@ﬁ%t{l‘aw % tol uene

sol ution) was Teplaced wt "15 al um num
(0.43nol /L hexane sol ution) r ration of the
nodi fied conposite carrier; Thednonmetal | ocene ol efin
pol yreri zation catal yst wasfréplaced with a conmpound
havi ng the foll owi ng strugtya— fofbula: N 01, 1. 41
Ti C13 20 The catal ysts orded as CAT 111-6. The
slurry polynerization p ess; wth the aforenmentioned
supported nonnetall ocene catal yst, was essentially
th I =4, tyrruhat MAO TEA was
usg&%@%@%ﬁ%t@@é#‘?&tahsz()'("%be?ylgrleﬂ‘ zation pressure
vwaSHe siMray pdlgnpelizaBohzatdcdyst svipkertabwiorsatefddied supported
and the anount  of 25 hydrogen used was 0.071 (vol une
nonmeta)laseneheatadysl, was essenviellysthenpamelaq that sy Example I11-1,

except that trimethylaluminum (TMA) was used as the co-catalyst, the

polymerization pressure was 1.5MPa, the polymerization temperature was
75°C, and 25g butene was added when the copolymerization of ethylene
and butene was carried out.

Example III-5

Essentially the same as Example 1II-1, except for the following
variations:

In preparation of the catalyst, the carrier was a mixture of alumina and
silica (the ratio by mass of alumina to silica was 1: 2), the carrier was
calcined at 800°C under a nitrogen gas atmosphere for 4 hrs;

20ml TiCl,(5v/v% TiCl, hexane solution) was replaced with 2ml
MAO (10wt% toluene solution) in preparation of the modified composite
carrier;

Magnesium chloride was replaced with a mixture of magnesium
chloride and ethoxy magnesium chloride (the ratio by mass of magnesium
chloride to ethoxy magnesium chloride was 4. 1).

Triethyl aluminum (TEA) was used as the chemical treating agent;

In preparation of the catalyst, the solvent was pentane.

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:
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Essentially the sane as Exanple I11-1, except for the
followng variations: The carrier was a pol ystyrene
havi ng a surface carboxyl group. Methyl al um noxane
was used as the chem cal activator; 5
Met hyl al um noxane was not used for the nodified
conposite carrier; to support the nonnetall ocene
catal yst, 5g of the nodified co site carrier was
i npregnated with 20m ¢etrahydr an sol ution having
1.5g of the nonnetal qgﬁg\cd&aly f then suction
dried directly. Al um na scusEd e carrier. 10 In
preparation of the catalyst, t@é &nt was decane.
The nonnetal | ocene ol efin polygprlzﬁtlon cat al yst was
replaced with a conpound havi ng the foll ow ng
stryctural fornula: ' O N_ Cl13 The catal ysts was
aﬁmwaéysmwamr@cmd@d aneATddlp.pol yneri zati on

noﬁfbasihqrﬁb@@i?ﬁf?%ﬁ%eﬁéé@%ﬁ SR e Arementioned supported
noﬁh?é‘ﬂé'llﬁde'ﬂe éatha%%%as tRIb iy M %@ﬁl@ﬁ@%ﬁd@h?[ﬁﬂl 1, except

co- cat yst yI'TEFI zation-pressure

thaﬂﬂetrmﬂhyﬂreralamlmxatmrpeEAt@yewwss a5¢d meptidee pascatalyst, the
sed . as.the solvent, and_the anount of hydrqgen used

polym egization preasere xaoP. ShPa thm@qlﬁmrlg&tsonowmperature was

403 BB MO PSR hids dsdd B SRR w2k S0 MGnt

a Eg@fﬁ?%)meécarrl er haV| ng a surface carboxyl 25
gr oup n preparation of the nodified conposite

cabsisentialiyl Mhe( sam &6 as obxemephol Uliknexweptufed the following
instead of 20m. MAQ(| Oam % t ol uene solution); to
Va}é@ﬂfb’f& the nonnetal | ocene catal yst, 5g of the

ton i EauiRURRE, il A e oy Mot AEREO T et bhas@Bydrolyzing

of BFet al I ocene catalyst, then suction dried directly.

Triisobutylaluminum was used as the chemical activator,

20mIMAO (10wt% toluene solution) was replaced with 20ml triethyl
aluminum (0.43mol/L hexane solution) in preparation of the modified
composite carrier;

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:

AT

)

4
’4
Ti

The catalysts was recorded as CAT III-6.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as Example 1II-1, except
that MAO-TEA was used as the co-catalyst, the polymerization pressure
was 0.7MPa, the polymerization temperature was 85°C, and the amount of
hydrogen used was 0.071 (volume ratio) of the total gas volume.

Example 111-7
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The nonnetal | ocene ol efin pol ynerization catal yst was
replaced with a conpound having the foll ow ng
structural formula: X=N, PPh2 \ i N__ ~TiCl3 5 The
catal ysts was recorded as CAT 111-8. The slurry
pol yneri zati on process using the aforenmentioned
supported nonnetallocene catalyst was the sanme as
exanple I11- essenti al | except that trieth )
al Emsautwﬂa'A)th@assamma&s rle- dat-dl,y sxcept h%or the following
merization pressure was 0.7MPa, the ampunt of
va. 8¥Hﬁ%n used mas io 0.357(valune ratio) of the tota

ga I

SR R LRI SnESRF irk I, 0] group
Th Meﬂrylahnmﬂexaneavaﬁ&esll a4 tiee cheniicabraeparaabron of
the conposite carrier, 25 m ethanol was repl ace

wi Metodalwaiaasane waprmgfanaed dor dhet modisted szgmpoﬁée carrier;

to Aot I8 BaS R ReRRis cal0Selo ok vt #hES Raficiteomposite

bl ot B SR T i 15 o

theCABnhidtadlocEre sdrwlysrt phennarotzen idoredpdocasby. with the
af orenenti oned supported nonnetall ocene catal yst, was
es£duinEa Wasnesehas the Q&g e 111-1, except that

LT pa B B RS R R eh Pl e
gg'I%fi@;ﬁbﬁ?ﬁéﬁﬂdc%ﬁ%ef)?éﬁ'ﬁ?@neﬁ%aﬁonF’Serﬂ&gt WS gé@ﬁced with

nmeri zation sol and propene

a amnpouadohmllrg tlﬂ@@ol/]/bmmglstruoamw fernmdai on of

et hyl ene and -89 i pro/?gne)a&s;. i ed out.
| 9

Y
Cl,

The catalysts was recorded as CAT III-7.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as example III-1, except
that MAO-TMA was used as the co-catalyst, the polymerization pressure
was 0.7MPa, the polymerization temperature was 85°C, heptane was used
as the solvent, and the amount of hydrogen used was 0.014 (volume ratio)
of the total gas volume.

Example I1I-8

Essentially the same as Example III-1, except for the following
variations:

The carrier was a polypropene carrier having a surface carboxyl
group.

In preparation of the modified composite carrier, 2mIMAO(10wt%
toluene solution) was used instead of 20ml MAO(10wt% toluene solution);
to support the nonmetallocene catalyst, 5g of the modified composite
carrier was impregnated with 20ml toluene solution having 1.5g of the
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Exanple 111-10 Essentially the sane as Exanple 111-1,
except for the followwng variations: s In preparation
of the conposite carrier, 200 m tetrahydrofuran was
repl aced with 200m hexane; 20nl MAQ(| OM %t ol uene
solution) was replaced with 2m MAQ(l Om % t ol uene

sol ution). The nonnetal |l ocene ol efin polynerization
cat al yst was reflaced with a conpound having the

nopyIgtaniosgnet ¢atei ystathenrsmeton drigebderecolyo- - - ;i C13
h | ded .CAT. 111-1Q. T .
: PEWnéﬁ%ﬁO%gﬁ%iﬂf%ﬁﬁé%@aﬁéxlzﬂtmcaéﬁma%ﬁ grRlgoed with
2 HAPGLhEha iR Ao ROH P %‘%@(%%T ARy
7

al um nun( TEA) was used as the ~catal yst, the 15

pol ynmeri zation pressure was8N/MPa, the pol ynerization
tenperature was 90C, degane was/ used as the

pol yneri zation solvent, aMd hexédé was added in an
amount of | Og when the copol ynerization of ethyl ene

angthehexanestéasas Fetbede@4s C g 111-11 20
E€ é&anp e I'NT-1

Essentially the sane as t , except for the
f olllhew sturryar palyorerizdtionr epeoegsson using hethzonpdorémentioned
carri Sr, 200 m tetrahydﬁiuran was _replaced with

hexemeetal prenpogatmd st oWasndhsol samen)aspagxample II1-1

su
es LGRS AR b5 MR (351t JERERo-catalyst
o ottt B a5, WA, FMPRTERY B OB Ot togen used was
0.350(valuinel tativipof dheltptakbgamyalanwe.ded as CAT 111-11.
Example I1I-9
Essentially the same as Example III-1, except for the following
variations:
The carrier was a CS-2133 silica.
In preparation of the composite carrier, 25 ml ethanol was replaced
with 39mli butanol;
In preparation of the catalyst, the solvent was dichloroethane.
The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:
/=£§%$m
C)——o-—:inc13
=)
)
The catalysts was recorded as CAT III-9.
The slurry polymerization process, with the aforementioned supported

S

nonmetallocene catalyst, was essentially the same as Example III-1, except

that triethyl alummmum(TEA) was used as the co-catalyst, the

polymerization pressure was 2.0MPa, the polymerization temperature was

65°C, pentane was used as the polymerization solvent, and propene was

added in an amount of 20g when the copolymerization of ethylene and
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The slurry polynerization process using the

af orenenti oned supported nonnetal |l ocene catal yst was
the sane as exanple I1l1-1 5 essentially, except that
triethyl alum num (TEA) was used as the co catal yst,
octane was used as the solvent and the pol ynerization
pressure used was O 7MPa. Exanple 111-12 Essentially
the sane as Exanple I11-1, except for the foll ow ng

prapenawas carded THE. nonnet al | ocene ol efin

poﬁ%r%rr]i ﬁ%ﬂﬁ? catal yst was replaced with a conpound
ha P 'povving structural formula: T.G, t-Bu

t- b8t al SES .S - e :

sl %*Fl_\?ﬁgo neq'?lltezast)é?lgi %?ocesgﬁﬁ%emﬁﬁﬁg%%%ﬁnen itg%edfollowmg
vasiappnd:ed nonnetal | ocene catal yst, was the sane as

Exanpl e 111-1 essentially, except that triet h%/l
al I preparenpnned thee gonspeosise cpreteral3Q mil Hetrahydrofuran was

ol ri.zati ressure . e I ri zation.
remlasber svich o2 0futoFeRahe; "3t ARG 3 Rfiragosofition) was
- U(LI% [ t : | gas vol une.

re@?ﬁg}/@ﬁﬁ%aﬁ}%se t i‘ﬁaﬁ%y@ﬁgﬁnglr@gugg’ anple 111-1,

ex Jdm nbamétadl doaneowl efin dp@lrymei’iqasi'on Bataliysawanreplaced with

tetrachloride was replaced with silicon tetrachloride
a qomppruadahavinghthe feHewimg strugteral fosmulane sol vent

used for supporting the catal yst/Was cycl ohexane. The

nonnet al | ocene ol efin pol yneri §’§ai on catal yst was

Vv

replaced with 5 a conpound a{i gh, t he fol | ow ng
structural formula: r~ rc}}_—OL\M:T?Cg(CFI&Z \-O--
\

-TW,
O

The catalysts was recorded as CAT III-10.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as Example III-1, except
that triethyl aluminum(TEA) was used as the co-catalyst, the
polymerization pressure was 0.7MPa, the polymerization temperature was
90°C, decane was used as the polymerization solvent, and hexene was
added in an amount of 10g when the copolymerization of ethylene and
hexene was carried out.

Example I1I-11

Essentially the same as Example III-1, except for the following
variations:

In preparation of the composite carrier, 200 ml tetrahydrofuran was
replaced with 200ml hexane; 20ml MAO(10wt% toluene solution) was
replaced with 20ml triethyl aluminum(0.43mol/L hexane solution)

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:
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The catal ysts was recorded as CAT 111- 13. The slurry
pol yneri zati on process, with the aforenenti oned
supported 10 nonnetal | ocene catal yst, was the sane as
Exanpl e 111-1 essentially, except that the

pol ymeri zation pressure was 2. OWa, the polynerization
tenperature was 60C, and the anobunt of hydrogen used
was 0.25 (volume ratio) of the tg@tal gas vol une.
Exanpl e 111-14 15 Essential ly hf same as Exanple
[11-1, except for the follow \variations: 5g of the
modi fi ed conposite carrler MBS wptegnated with 100m

t ol uene sol ution having Qﬁ W%e nonnet al | ocene
catal yst for 16 hours, filtered, washed three
tines with 120nl toluene |n total, flnally dried 20

o R i ack BRI C A T payret l ocere
Catﬂie}’ Sis]Wa ?‘dl?ﬁf‘éhﬂaﬁbn ap?@é@ﬁm‘i‘ls'ﬂﬂg' n&é h%fogementmned

follow ng struct formula: "0 \CN ~~0-~--
suppoﬂjexdstnonnsetaﬂmmed caa;ta@@’t 1msl4th<:255ﬂihe sdtsur example III-1

poI yneri zati on rocess, t he afor i oned
pfgﬁyecﬂxm al %@éhgl cg]ﬂﬂ’ ﬁgﬁe%n@sgé as the co-

03@25‘@3 bt b TSPULR s, %@%%ﬁewizﬁ oRoLyfietfAftion pressure

us®@WwaR i ZRIPHN pressure used was 0. 7MPa. Exanple 111-
15 Essentially the same as Exanple 111-1, except for
thEXfampthHgl% variations: The carrier was not

act.iyate but direct]y react W th the
Etﬁiémlaﬁ& itglét SAIRG Bbt Eix'ama@ rﬁﬂﬂf,. excent far thendollowing
Vaﬁgkﬁ\?’g{g I used for supporting catalyst was xyl ene. The
a

| ocene ol efin polynerization catalyst was
r emf@cﬁﬁnhhéﬂaﬂddén% élﬁmﬁl{ﬁ@lﬁﬁéh&ﬁtffdﬁcéﬁﬂ&ﬁ’d\ﬂm replaced with

structural formul a:
a compound having the followmg structural formula:

The catalysts was recorded as CAT III-12.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was the same as Example I1I-1 essentially, except
that triethyl aluminum(TEA) was used as the co-catalyst, the
polymerization pressure was 2.0MPa, the polymerization temperature was
75°C, and the amount of hydrogen used was 0.95 (volume ratio) of the total
gas volume.

Example 111-13

Essentially the same as Example III-1, except for the following

variations:
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"Zrd, Q- The catal ysts was recorded as CAT 111- 15.
The slurry polynerization process, wth the

af orenenti oned supported nonnetall ocene catal yst, was
the same as Exanple I11-1 essentially, except 15 that
triethyl alum nunm( TEA) was used as the co-catal yst,
the pol ynerization pressure was 1. OMPa, and the anount
of hydrogen used was 0.30 (valune ratio) of the total

gﬁﬂ“ 1tmlh1um1e ta:nmchhpiémewmfm:qjﬂﬁc?d nwiﬂmdaihimmm tétréCigloride in
I 2 ).zat i t t
PreRAtia lsit‘%ﬁg thodEiERARATEN - 16 Essential |y the same.
Tt :
oS TRt 6 5050 e KAE LN Pl caglopgrane

Wi Tt ﬁ@nﬁ%tﬁﬂo@dn@:cénﬁlﬁgﬁﬂﬁrexeﬂ%ﬁw bﬁﬁil f‘was rePlaced with

cat al yst rat her than ated with the chem ca
a caanpoead hayvagethe Ee}lommwucmlfowmda used in

preparation of the catalyst was THF. The

nonnet al | ocene ol efin polynerization catal yst was

repl aced with a conpound havi @ the foll ow ng

structural formula: -93 f \1\ " PPh2 CD, o__ -:.

1013 The catal ysts vvas recor \as CAT 111-16. The
slurry pol ymeri zation w91 he af orenenti oned
c

supported nonnetall oce T")quls was essentially
the sane as Exanpl e III ept 5 that tripropyl
aI um num ( TPA) was used as the co-catal yst, the

os HECAB AR s TR Ep RS CAT TEl TPerper at ur e vas
o7 GRS (EOR Pl supporc

nomseta&lamenedcaﬂaﬂystl@vmmharsamwasﬁxam;del]]II -l essentially, except
that the polymerization pressure was 2.0MPa, the polymerization
temperature was 60°C, and the amount of hydrogen used was 0.25 (volume
ratio) of the total gas volume.

Example 111-14

Essentially the same as Example III-1, except for the following
variations:

5g of the modified composite carrier was impregnated with 100ml
toluene solution having 1.5g of the nonmetallocene catalyst for 16 hours,
then filtered, washed three times with 120ml toluene in total, finally dried
and suction dried, to support the nonmetallocene catalyst.

The nonmetallocene olefin polymerization catalyst was replaced with

a compound having the following structural formula:

O
e

k’\:}—o—-——'mg

The catalysts was recorded as CAT II1-14.
The slurry polymerization process, with the aforementioned supported

nonmetallocene catalyst, was the same as Example III-1 essentially, except
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Essentially the sane as Exanple I11-1, except for the
followng variations: The carrier was not chemcally
activated; The catalysts was recorded as CAT 111-17.

15 The slurry pol ynerization process, with the

af orenenti oned supported nonnetall ocene catal yst, was

the sane as Exanple Il1-1. Conparative exanple 111-2
Essentially the sane as Exanple 111-2, except for the

thatoltobueng was i aisednsas 26hdhsoteent efomapotomerization and the

hem cal I(%_Bactivat ed; ,The %ﬁlysts was recorded as
polyARcIizati O Pregure wsed, Wi @ Zation process, wth

th }‘tﬁéﬁlﬁ Fepﬁrig' ned supported nonnetall ocene catalyst,
vvag ef’sams !ag Example 111-1. -94 Y. -~ Nin~ [ , 00

N MssentibIy the sihié M BiihipleO18- P, Oeobbt T the Yollowing
den Y6 UTul O,~rj) OOONMN UC~~00hO ~ Y
vaNatomdy h p 00 0 Ov~ ~n NN C~. .~ ONNNOO N'b
P N N N ~ \ H G ~4yJ. N ~ ON .
CUT-h%O%@@rle@Oyvaasomg,t meatyacggatelﬁ, butyghreca)?/ reacted with the
chemical activator to obtain the modified carrier.
The solvent used for supporting catalyst was xylene.
The nonmetallocene olefin polymerization catalyst was replaced with

a compound having the following structural formula:

The catalysts was recorded as CAT III-15.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was the same as Example III-1 essentially, except
that triethyl aluminum(TEA) was used as the co-catalyst, the
polymerization pressure was 1.0MPa, and the amount of hydrogen used
was 0.30 (valume ratio) of the total gas volume, and heptene was added in
an amount of 50g when the copolymerization of ethylene and heptene was
carried out..

Example III-16

Essentially the same as Example III-1, except for the following
variations:

The composite carrier directly reacted with the nonmetallocene olefin
polymerization catalyst, rather than being treated with the chemical
treating agent before hand.

The solvent used in preparation of the catalyst was THF.

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following structural formula:

-93.
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The catalysts was recorded as CAT III-16.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as Example III-1, except
that tripropyl aluminum (TPA) was used as the co-catalyst, the
polymerization pressure was 2.7MPa, toluene was used as the solvent, the
polymerization temperature was 95°C, and norbornene was added in an
amount of 40g when the copolymerization of ethylene and norbornene was
carried out.

Comparative example I11-1

Essentially the same as Example III-1, except for the following
variations:

The carrier was not chemically activated;

The catalysts was recorded as CAT III-17.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was the same as Example III-1.

Comparative example II1-2

Essentially the same as Example III-2, except for the following
variations: |

The carrier was not chemically activated;

The catalysts was recorded as CAT III-18.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was the same as Example III-1.
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t he present
napret all Aoana At Al vyt

ot tial

carri er




It is further discovered in the present invention that
the new type of s catalyst provided by the present
invention results in inproved polymer norphol ogy,

i ncreased polyner bul k density and enhanced

pol yneri zation activity. In the olefin polynerization
and/ or copol ynerization, a very high activity can be

ebtatned—Hn the (co)pol ynmerizati on by using the
suppgorted | 10 nonnetal | ocene catal yst disclosed in the
pRlesentSi nventi on. Meanwhil e, the polymer prepared by
Ugi ng tdhe |supported nonnetal | ocene ol efin

polyinert zgtion catal yst of the present invention has

excel l ent [particle norphology. In the slurry

pol yimeri zgti on process disclosed in the present

i nvention, 15 | ess nethyl al um noxane is required for
e (slurry polynerization process, or not used at
5 | . n|using the catalyst to carry out the slurry

potyimerizgtion, the reaction is stable, the

pol yimeri zati on tenperature is easy to be controll ed,
and jno stiicking on the tank occurs. It is further

di sclovered in the present invention that, the

pol yol efin prepared by using 20 the supported
rronnet & | gcene ol efin pol ynerization catal yst of the

presenty Hnvention has excellent granul ate norphol ogy,

d |pol r bulk density can be increased up to 0.385
%§n1. | g§ﬁll be apparent to those skilled in the art
tdat vqg@ius nodi fications and variation can be made

vl th@éfﬁfsent i nvention wthout departing from 25
Sthe spigi¥ or scope of the invention. Thus, it is
_Eiateqyeﬂiihat the present invention cover the
Do d|fa chSlons and variations of this invention
provi ded |they conme within the scope of the appended
chaiims @and their equivalents. -98 Cains 1. A nethod
f®r lsudporiti ng a nonnetal | ocene ol efin pol ynerization
tal ysd, [conprising steps of. 5 a carrier reacts with
cheniTal| activator selected froma netal halide, a

net al al kyl ate, a netal al koxylate or a m xture

t herleof tq obtain a nodified carrier; a nmagnesium
conpound ifs dissolved in a tetrahydrofuran-al coho

g, xed sol vent to forma solution, then said nodified
carrjiierig added to the

= ™
[ (o]
o

< |5
= =
I o~
(| o

CAT 11-17
CAT I1I-18
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10 solution to performa reaction, then filtered and
washed, dried and suction dried to prepare a
conposite carrier; a nonmetall ocene olefin
pol yneri zation catalyst is dissolved in a solvent,
and then reacts with said conposite carrier, then is
washed and filtered, dried and suction dried, to
pre are a supported nonnet al | ocene 15 ol efin

sl theninvegntiget . 2. The method for supportlng

o BT TEhEE eBE hrirgin £ BBt di 5o e %fhzﬁe Figsent invention, a
m%ﬁfhg%rfgmﬁé n&tﬁ%"tﬁﬂﬁéeﬁ@%ﬁ?ljf% { 8806t 15911'&%11@ carrier.

Ier 1s overheat-activa feacts

It w tfurshed dibeovertd 20 thet pretent ingedteabattthe new type of
rrier reacts with a chemcal treating agent prior to
cat@il'%t peavided | dhe gresent pBVgRBON AeFBHS cen dmpravad polymer

R o SARE B 856 and Baied potymerization

actiofiget al  ocene ol efin polynerization catalyst, to
prepare a supported 25 nonnetallocene olefin

poliyntbrei Ddefion prdyaigrizatidn ?dhd/dmtd’(qublfwneﬂtzapl@rt i agvery high
a nonnet IIo ene o] efin polynerization,k catalyst
actaedyr cAmPa beaked 111 dhezfcwmwm@@m by tesng the gupported

nofifidiafp sﬁchatgﬁw PGS i RS sBBE Y EnlTBhe Nfhywhile, the
po}éﬁiﬁétsmﬂ%@a‘?éd' '}9% 'h&l‘h 'Yﬁeangungggrﬂe\dB eta‘l[(r@éhe olefin

ure or xed i de for wth sai

pobymerizatiode aitabysteiod] thel poeshtl inwentiengthasp excellent particle
copnsisting of Il'A II1A VA -99 and |IVB group, or an
mAPh@LogHt eri al prepared by pyrohydrolysis of a

S m m%‘ sﬁfﬂ&&‘)ﬁ{gﬂrmgé%‘@t% BP@&?@”Q&&@ eecY %%I\/H]% Cpgrpsent invention,

leswﬁbﬂﬂ la?xﬁirﬁn%&%‘ﬂecﬁd réﬁﬁir\éﬁt fr tlse Ss?hﬁ? g@lfrﬁ%ﬂﬁauon process,

alde an s a hal ogen d al kyl

or coofpausedl oat alﬁet\éﬂheai kwsaynlgattheofcaﬁak;eﬁtartoseaegt eout the slurry
fromithe gro consj.stin 1A, or .VB.grou
polgfanerlﬁca@wig i é‘@%aendmg sst%'afeecthef‘d am%rlﬁaggast erature is
| S 0
SE;Q 588 uﬁlgngﬁjla afifoH6; ﬁﬁgkﬂ?é @glgﬁptﬁhﬁ 8¢curs. It is further

disteteady dhofhe @?e@éﬁtohﬁ!femléﬁdtlﬁ@' ‘ﬂ@et d)l%foiéflﬁcpi?@béﬂe@ﬁby using
a |lo tetrahydrofuran- alléfatlc al cohol

thet suppostedotonmetallocencad
invention has excellent granulate morphology, and polymer bulk density

tmlpodyrmerlzatmn catalyst of the present

can be increased up to 0.385 g/ml.

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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t et rahydrof uran-aromati c al cohol; said solvent is
mneral oil or different |iquid hydrocarbons. 4. The
nmet hod for supporting a nonnetall ocene ol efin

pol yneri zation catalyst according to claim 3,
characterized in that, 1s said organic material is
sel ected from pol yet hyl ene, pol ypropene, pol ybutene,
pol yvi nyl al cohol, cyclodextrin and copol yners based

on the nononers of the afor!e!laim%ned pol yners,

pol yester, polyam de, polyvinyl chloride,
pol yacryl ate, polynethacrylate, polystyrene, or a
partly cross-1linked polyner, said inorganic oxide or

halfi dej i rﬁe%ﬁb&cﬂ&ds%lgﬁﬁi;t?i}%' £ qomHefd1¥5edie dggﬁ'ﬁeﬁbq‘jﬁnerization

oxi de, titani um oxi oni a, thorium oxi
cata:—lys&smmmpﬂﬁlngl stepsanf an oxi de mxture and ni xed

oo s R S SR sl omma et hlide,
V
o B1HP SIAE. Bl bt 15:br.R Higtts Kot 10 obtain «

nuﬁgqggy@grhgrselected froma magnesi um hal i de; said
solvent I's a hydrocarbon solvent having 5 to 12 carbon
at ansnagnesiyun ocenbpousdl w:erdlssob\sedtm el MI&hydrofuran -alcohol
chlorine atog&ﬁpr an ther- sed

mixednsel 13 $Y lglcpga,,n 1, 581 }3{1@11 ic,a,rrler 1s added to the

sofSPLERUEHh 4 Ry o AR by B, Bried and suction

dricvicprépsas Boothposiieaunriyy; i s surface, | silica,

alum na,” or a m xed oxide of "silica with one or nore _
oxademmhetalloddate 1olefinl psbimeremitiomncatadyst aspdissolved in a

onsi s I1A, TI1LA group; said.chem cal activator
S0 ‘gergemégf ghenr KAKS hwnﬂu% OHPOSItes EpBEERJthen df, washed and

fﬂflﬁggg{cﬁq?dﬁgﬂﬁ @é@?ﬂy{irlghl ﬁﬁo !;}X]gpg q\éB SPP meucgnonmetallocene

olefih pdlgmetizakdtecal iyl al um noxane 5 or
but yl al um noxane; said solvent is an aromatic sol vent

hati riché moeiled d?onﬁuwdrumgammnmemllabeph aile€in polymerization

cafEFemacoding 1o atoan: Thaiardcieozee b thatehgomethod further
coffiTe; Bhetr RS Fggsd%dfa%%m 6. The nethod for

|ng a nonne "ocene ol éfin pol ynerization
said carrier is overheat-activated before it reacts with said chemical

activator;

said composite carrier reacts with a chemical treating agent prior to
said nonmetallocene olefin polymerization catalyst, to prepare a modified
composite carrier, then said modified composite carrier reacts with said
nonmetallocene olefin polymerization catalyst, to prepare a supported
nonmetallocene olefin polymerization catalyst.

3. The method for supporting a nonmetallocene olefin polymerization
catalyst according to claim 1 or 2, characterized in that,

said carrier is porous, selected from an organic material, an inorganic
oxide of a metal selected from the group consisting of 1IA, IIIA, IVA and
IVB group, or an oxide mixture or mixed oxide formed with said metal, or

a halide of a metal selected from the group consisting of ITA, IIIA, IVA

- 99 -
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io catal yst according to claim5, characterized in

that, said carrier is silica; said nagnesi um conpound

i s magnesi um chl ori de; said tetrahydrofuran-al coho

m xed solvent is tetrahydrofuran-ethanol; said

chem cal activator is titaniumtetrachloride; 15 said

sol vent is tetrahydrofuran, toluene or hexane. 7. The

nmet hod for supporting a nonnetall ocene olefin
angol YRe rgf@&ltﬂ ofl @At aKids I&@t@rﬂa] r}gemradybynpymhydrolysm of a
SIIcl a| racte zed

Qi PEr Slaol Mileb e fitk: amyise. | mantmorillonite,

fiql-lows: E Gds -- --
be‘?@ﬁ*xﬁxk%@%‘%fa %%WBEW anerein: nis 1.2, or
3; saigi shemiical dcsiB@itdr 123ehedtedlirom 3 halide, alkyl compound,

presents a transition petal atomy X is a H
a gl

paenated redkyhagpouns) @rogametal @lk@ylatgzdeﬁcaamwual selected

gt 5h ARG U611 688 BTSSR % v v
a §zﬁ'der§ r%f%mh{“daﬁn bRt 18 sl%?é@cﬁ Vil Q'lﬁagnt%fsﬂﬁﬁ hahde an
g phosp

cont al ni group, orous-c¢ al ni

alkgmgumagleﬂum bahdegrrmaiowy gnagpesiam, or a mixture thereof
I‘l,’%gl um COﬂt ai ni ng roup, or . a tin COﬂt ai n| ng group,
o o o tatrah fHvgama Q:le misedi calvent diis f seleated from a

AR, TR B leohl o «
tetl;hgggiﬂo‘tﬁrﬂi@ir%ﬁ%aﬁéadlébﬁﬂl by all of the ligands is

to that of the positive charges carried

said solvent is mineral oil or different liquid hydrocarbons.

4. The method for supporting a nonmetallocene olefin polymerization
catalyst according to claim 3, characterized in that,

said organic material is selected from polyethylene, polypropene,
polybutene, polyvinyl alcohol, cyclodextrin and copolymers based on the
monomers of the aforementioned polymers, polyester, polyamide,
polyvinyl chloride, polyacrylate, polymethacrylate, polystyrene, or a partly
cross-linked polymer, said inorganic oxide or halide is selected from silica,
alumina, magnesium oxide, titanium oxide, zirconia, thorium oxide or
magnesium chloride, or an oxide mixture and mixed oxide of said
inorganic oxides;

said chemical activator is a halide of a metal selected from the group
consisting of IIIA, IVB or VB group, alkyl aluminum or an aluminoxane;

said magnesium compound is selected from a magnesium halide;

said solvent is a hydrocarbon solvent having 5 to 12 carbon atoms, a
hydrocarbon solvent substituted by a chlorine atom, or an ether-based
solvent.

5. The method for supporting a nonmetallocene olefin polymerization
catalyst according to claim 4, characterized in that,

said carrier is polystyrene having a carboxylic group on its surface,
silica, alumina, or a mixed oxide of silica with one or more oxides of a

- 100 -
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by the netal Min the structural formula, by "all of
the ligands", it conprises the ligand X and the
multi-dentate ligand in the structural formula; A
represents an oxygen atom a sulfur atom a sel enium
atom R21IN or R21P; B represents a

ni trogen-contai ni ng group, a phosphorous-cont ai ni ng

rou r Cl- C30 hydrocarhon; D esents an oxygen
meiab splestediiram Mo @oupcasistige b AallIA group;
ni - i I.O4P jy d 0
", S REEREAD e e BB O, & FGROGS o metal selected
froeanthel gtagp @odsi g MAI0AArBYR, ophEReEfO W, oPmeéthy?ealuminum,
P are each of a coordination atom_ E represents a
ethyilt abgwaneont bubty hglyminpm amethyjehumanoaianengthybalyminoxane

f.ur-.contai ning group, a sel eniumcontaining group

u
7 Orgp%gi%ﬁggm_ contai ni ng group, wherein N, 0, S

Seq s SR RGN QbnfatsQ %ﬁj{&%@ﬁ Ihgﬂgf@g?%pg {oﬁgpﬁ(gﬁﬁ%on atoms,

an 1| ner group or an inert

an aalifhae80sbivmchabitlg faoatiB bt UDegaBlo-3oms, a cycloaliphatic

hydrocarbyl or an inert functional group;

solveng hrasgagt fom 6 tylld eardmatemsoobian pther-based solvent,
.. . maf epresen a coordj.nati on bond,,,a coval.ept bond . .
or G THE RS0, o sGPRRTlBE 4 BonTaerill Sesie dlahis, aly merization
) Tal! . - , e ed from
calgfhCaloiin ¥ SRinl3, cldracferizct 7 thAL 0
subsid tatreer {Slsiah; hydrocarbyl or an inert functional

group, R R2, R3, R21 may be identical to or
di saiek mmgnasinmegompowed 1swhegaesiumechladjdeent

v B R s Tl dnbk e solal  atrahydrofuran-cthanol;

pok.ys ' 7! %gmf']ﬂl aFC(P]I M 7, wherein

sa%'%l@ﬁ?/}é%lgfég? %ﬁ?tg'&g% eElt e rc}%&a glége@l- C30

al kyild selveht @8 Getnativehrofytran atoldef8Loghexgneont ai ni ng

a carbon- carbon double bonof, a C2-C30 group. o

coht dihei mptoshfooauprpdngta nsmenptalbocene odefisopolymerization
ca@f@ggcﬁﬁﬁgﬁgEﬁgrnéﬁguc)fcél'a?mhsy qr ?aé}?ﬁlrlac%ri%ed in that, said

nonmetallocene olefin polymerization catalyst is a complex having a

. structure as follows:

wherein:
misl, 2 or3;
qgisOor 1,
disOorl;
nisl, 2, 3 or4,
M represents a transition metal atom,;

X 1s a higand, selected from halogen, hydrogen, a C,-C;, hydrocarbyl
- 101 -



5 9. The nmethod for supporting a nonnetallocene olefin
pol yneri zati on catalyst according to claim?7 or 8,
characterized in that, said nonnetall ocene olefin

pol yneri zation catalyst is selected from the

nonnet al | ocene ol efin polymerization catal ysts having
the followwng structure: / 9L'rPh t-Bu ' -TiCy t 64
3 OlOt Bt-Bu TiCl3 N~V N Sal - TiCl3 \ OTic,3

A s el Coatpo HYGEOSRSL: BB YEFHY COB AT oD, 2
nltr%%@{—%%h%mt%ﬁg rgl%u hat m*lfﬁi‘ @oﬂ]?ée‘igfﬁg é@gﬁ‘% @«I)tﬁ]d Lontaining

meri za catal I's se

groum ranstahhhmumecohwtmmgs glremp[ aqﬂios?har@u@lctﬁitam@\g gup, a
the following structure: | -- Tia, t-Bu
silicongepptainiigg, Sraup;t @%%EM&OI&@WB&&YW% or a tin-

conP LRI AE ORIEPFIRE AR RS TACRIGe? O gilfgrept, and

maysfdrinta bend v £eihgdwith aaclo\ehbgat - activation before
used as a_ -103 1 carrier, conpr|5|ng cal ci ning at 100

twheoem, ¢hgnalesolate ivalne ghshe dobals pway ef dher nagaidve charges

carrfif RY4IT dilheclibBods {0siutlld, fiR' ot e PORRIPE PBres carried
by he metlohisai dtH@%@ﬁﬁ!tHPﬁlc%%lﬂQ t]ﬂ! sadlfl of the ligands™, it

tet rahydrof uran
comprises the ligand X and the multi-dentate ligand in the structural

formula;

A represents an oxygen atom, a sulfur atom, a selenium atom, R*'N or
RZIP;

B represents a nitrogen-containing group, a phosphorous-containing
group, or a C,-Cs, hydrocarbon;

D represents an oxygen atom, a sulfur atom, a selenium atom, a
nitrogen-containing group containing a C,-C3p hydrocarbyl, or a
phosphorous-containing group containing a C;-Cjp hydrocarbyl, wherein N,
O, S, Se, P are each of a coordination atom;

E represents a nitrogen-containing group, an oxygen-containing group,
a sulfur-containing group, a selenium-containing group or a phosphorous-
containing group, wherein N, O, S, Se and P are each of a coordination
atom,;

G represent an inert group or an inert functional group, including a
C,-C3p hydrocarbyl, a substituted C;-C;¢ hydrocarbyl or an inert functional
group;

—represents a single bond or a double bond;

...... represents a coordination bond, a covalent bond or an ionic bond;

—represents a covalent bond or an ionic bond;

102



5is 1: 5to 25, the ratio by mass of said magnesi um
chloride to said ethanol is 1:1to08. 12. The net hod
for supporting a nonnetall ocene olefin polynerization
catal yst according to claim11l, characterized in that,
sai d overheat-activation of silica conprising
calcinating at 500 to 800 10 C under a N2 or Ar

at nosphere for 2 to 12 hrs; said ratio by nass of said

gnesi umschlori.de to said.tetrahydrofuranis 1:;; 1
(RIS oBa RA 15 asieeld “fpha ViRt s A e irocarbyl,
S FalK : t f 1
haloglrd RuOMAREE CLEH bidiR=8pul br A BaefE OCHoRll eroup, R,
R?, Bat R3/smacber ilemical © arndifferenbawitht eaclr esthien, Whssrein the
. said overheat-gctiva%%ggkof si.lica cqonprising
adjaggnt gravpPH gnaptonm; Qr a ring tagethedt hod for
sgpPhaetmethed fion aﬁpgfghﬁﬁg renohifdtallopehy MefiagpodBMmerization
n

cotaSSHelR AT ES 85 2 el ARG S et from o

froman 20 al um noxane, an al kyl al um num a bor ane,
or a halide, an al kyl compound, an al koxy conpound or
a hal ogenated al kyl compound of a netal selected from
the group consisting of VA |1VB or VB group. 15. A
supported nonnetal | ocene ol efin polynerization
catalyst, wherein it is an organic entity conprising
of a nonnetall ocene olefin 25 polynerization catal yst
and a carrier, useful for ol efin honopol ynerization or
ol efin copol yneri zati on when used with a co-catal yst
to forma catalytic system characterized in that, it
is prepared by the nmethod for supporting a
nonnet al | ocene ol efi n pol yneri zati on catal yst
according to any one of <clains 1 to 14. 30 16. A
process for olefin polynerization and

copol yneri zation, conprising the follow ng steps:
usi ng the supported nonnetal | ocene ol efin

pol yneri zation catalyst -104 i according to claim15
or a supported nonnetall ocene ol efin polymnerization
catal yst as prepared by the nmethod for supporting a
nonnet al | ocene ol efin polynerization catal yst
according to any one of clains 1 to 14, with a co-
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catalyst, to forma catalytic system adding the

catalytic systemto a 5 polynerization reactor; under

a polymerization condition, introducing nononers

and/ or conononers to the polynerization reactor to

conduct an olefin polynerization and

copol yneri zati on, wherein the supported nonnetal |l ocene
olefin polynerization catalyst 10 is added with a '

C, oty mbkykatni En-éf?d \Aaml(h)bﬂfjdj; eell nCxi@g wrobpt bch;)ntainhing a carbon-
o-catalyst t the catalytic .system._ then the

Car@%ﬂ%aw!bﬁe tst&%ncgrﬁ Co-GaugEouR Cp%éallyaygﬁrﬁarbanrw on triple-bond,
reagt or the or t e '

2 CrCer Podbi oh° CarGhy oSSARAME Byl iy BrScdbrlagyy 2 CorCi

hetezotieligogporgs.i zati on reactor separately,

succeSS|veL%M;r si nul taneously, 15 said co-catalyst is
5 sebedthgimemadaforasupparungraimonmetdllodenx atefinapolymerization

Lewi s acid,. a fluor.obarang, an alkyl boron or an
catafy3h BT I BEASF AHT 4201 S, eharagistizesbuthlor ol efin
DOLYEF] . . . Aee . y
o1 S RN I T e gaiRA°ChEISRL df selected from
thenaometetdlbecore alefim pedl e zado hodardy stsy %h\ﬂiﬁ%aﬂﬁ?‘following
with the polymerization solvent in an anmount of 0.001
strgetur@0 g catal yst/litre polymerization solvent, to
forma ﬁgyalyst suspepShon, then the co-catalyst is

adde ein in an a d_ppf 0.0001 to 150 g co;
cat al .mre pol ymend zat i-on sol vent, to form.thk

cat al)yst._system 25 sai ¢ypal yaeri zati i3 a
hydr Fbonsgol vent n%{E*Féyk% carbo ms, 7OK( a
hydr o’ sol vent fRuted by a chl orijpe atom

10 an@ft her - based sol ugft; said nononer is a to Ji0;

nmono-ol efin, a diolefin or a cyclic olefin, or a
functional group-containing organic r7~sai d
conononer is a 30 C3t 12 nono- ol g@m ol efin
on@-funct i onal grosp- Bont ai ni ng
. theypracess for ol efin..,
pol yneri zation a pal yner jizat i o 5 “dccordi ng
to claim16 or 17, fehargeterized } , said
pol ymeri zation condition ©’'s a®ldrvy polymerization
condi tion;
10, The method for supporting a nonmetallocene olefin

or a cycl ool efin,
organi ¢ nono

polymerization catalyst according to claim 9, characterized in that,
said nonmetallocene olefin polymerization catalyst is selected from
15 the nonmetallocene olefin polymerization catalysts having the following
structure:

11. The method for supporting a nonmetallocene olefin
polymerization catalyst according to claim 6, characterized in that,

20 said silica is subjected to an overheat-activation before used as a
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sai d supported nonnetal | ocene ol efin polynerization
catalyst is used in an anobunt of 0.01 to 1 g
catalyst/litre polynerization solvent, and said 5
co-catalyst is used in an anount of 0.0001 to 100 g
co-catalyst/litre polynerization solvent; said
co-catalyst is selected froma |inear type of

B TABRAE bl o 5 G S St s
i ' | f4f di Cl-C8
oS B 11 nEnd 5 2 C
al Kly¢ ahtioi bymass off séi&ki&@%@@iurﬁ%l@?ﬁlé &6l shid Sl1fca is 1: 1;

general formula (111); N(R3 IIl wherein Nis
al the satooby bavass; ofl saksh oha gihe sinen grhdopedeRtoepidetetrahydrofuran

- hdentigal or different, and is,a C -C8 alkyl;.said .
is Doy bess B i FyemASscOhsaic 1agass warterida o said cthanol
is gt gytloegle, sai d conononer is selected from propene,

1-butene or 1-hexene. 20 19. The process for olefin
poll rer it i qtmeahddporfokyﬂﬁupp@m@rg agcondnidefallocene  olefin

| ai m 18, characterized in that, each of the groups R

poiyimssizgtinsatalyshaceerdmg toclawml Yktcharactemmeddal that,

ang_ thvl, or..i sobutyl, .n is an integer .nunher of

r oai o VB aRCH AR Bb silleh dopHS 88 £alGHIRTRSALA00 to 800
y I Katd - ﬁﬁ%?ér : 10WPa,
¢ Bgif‘_{*}%ra [ }Egtqrglﬁrtﬁéﬁlp%g at ureiEboI?j _t@oll% 1(1)195’00C, in the

pr ssiehratiohy madsefisaidimhydesaan. cloriddeo waddastrahydrofuran
. for_olefin polynerization and copol ynerization ) _
15 dechY dihgQ.osaichitato by Hmasst ef isadd mmgnesiynsthdoride to said

I rq, i condition is a condition of
eth%&(};ﬁgr]i'gh) 30 pressure of 0.1 to 4MPa and
ol ynerThat i er re : 1001C hﬂﬁ? .
E }%:sargéalgﬁfﬂgggneggg tﬁgﬁgﬁ?ggga|3gth8“ne 3&8%%5 olefin
polysnen zativregatalystrhecondini0ts elfdn 1-2LQthadradleriZbé in that,

process fqr olefin polynerjzation and copol yneri zation
said over eat—actwaﬁon of silica comprising calcinating for 4 to 8 hrs.

14. The method for supporting a nonmetallocene olefin
polymerization catalyst according to claim 2, characterized in that,

said chemical treating agent is one or more selected from an
aluminoxane, an alkylaluminum, a borane, or a halide, an alkyl compound,
an alkoxy compound or a halogenated alkyl compound of a metal selected
from the group consisting of IVA, IVB or VB group.

15, A supported nonmetallocene olefin polymerization catalyst,
wherein it 1s an organic entity comprising of a nonmetallocene olefin
polymerization catalyst and a carrier, useful for olefin homopolymerization
or olefin copolymerization when used with a co-catalyst to form a catalytic
system, characterized in that, it is prepared by the method for supporting a
nonmetallocene olefin polymerization catalyst according to any one of
claims 1 to 14.

16. A process for olefin polymerization and copolymerization,
comprising the following steps:

using the supported nonmetallocene olefin polymerization catalyst
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according to claim19 or 20, characterized in that,
sai d polynerization condition is a condition of
pol ynmeri zation pressure of 1 to 3MPa, and
pol yneri zation tenperature of 40 to 90'C, 5 said
co-catal yst is nethyl al um noxane. 22. A slurry
et hyl ene pol yneri zati on process, characterized in
that, the supported nonnetal | ocene ol efin
acquidyngrtozelainn | 5 a0mah wsipported miimgetall @t eienol&finrpal ymerization
orted non al |.ocene ol efin polynerization
catg.g Eg»

§5 PTaRarbpar the Byck ket se@postng a gyrmegallocene olefin

poRRAL AL RGOSR REINIRY) B3,GF B Rg, 1, with o co

catalgst; cas aflorai 4 Natadptiel %&s&ﬁyséwﬂg”th%h%a%}éftid system to a

ethyfene pol yneri zation proceSs; said slurry
polysngrizatioar teactos; sel ect ed from et hyl ene

I f hyl h
B?%"E@%'@yg?péﬁ?té%?zaigﬁo S | Sosadiicige Monomers and/or
cmﬂ%@ PhOfNe o nthteheg%tlgﬁ%}?%ﬂfmorrée{béﬁg{)” € ﬁhduct an olefin

rogen; said co- 'S sel

pol mamaumﬁandrtoqidqmmmn@m or the mixture of
oth; in case Ti is contained in the supported

nowierain thermippated naomesalloeehe avledm qulynystization catalyst

is adifed PRIthst RAlyBReazalioBoso eFHORREITS MHORS Witk fhe co-catalyst
to ?Sfﬁélmi{lézé‘é‘ﬂam Eﬁé@é?ﬁ th%nlglrée(l &&alﬁgﬁ ﬁé‘ce’fﬂ dlE : added to the

pol yneri ion

polgrm@nhm@n Zaﬂe'a@fblt enmper atthee @up rteQi 10@&nmdll@cene olefin
| ymeri zation pressure 25 of O. to OWPa; in case

polwmeﬂgaﬁqrsc@aégﬁnand Hher ooreataky stisud add@d] tartherpolymerization
9 t f,.the t I
reafoi séenalel iR Agior Hﬁﬁétaéaw%i Jet ﬁ?fexg e
pad da}iﬂeéé-%%tt *t1§"3‘;'r31"?1 cted I’r‘?);ﬁt atuRAnk ahé;gnnoxane a

rocar bon Ivent avin car on a o’rTs

Lewus adigdrapdhidb@bmanee in salkyil Ibmﬂ oryan slldyiblom@n ammonium
atom 23. The sl urry et hyl ene pol yneri zation "process

saltaccor di ng to cl a| m 22 characterized in that, - 107
ed f om net hyl al umnox
Saﬁi thgatperlo &ss ' leerﬁn po ymerization and copoelymerlzatlon

according to claim 16, characterized in that,

the supported nonmetallocene olefin polymerization catalyst is added
with the polymerization solvent in an amount of 0.001 to 100 g
catalyst/litre polymerization solvent, to form a catalyst suspension, then
the co-catalyst is added therein in an amount of 0.0001 to 150 g co-
catalyst/litre polymerization solvent, to form the catalyst system,

said polymerization solvent is a hydrocarbon solvent having 5 to 12
carbon atoms, or a hydrocarbon solvent substituted by a chlorine atom, or
an ether-based solvent;

said monomer is a C, to C,, mono-olefin, a diolefin or a cyclic olefin,
or a functional group-containing organic monomer, said comonomer is a
C; to C,, mono-olefin, a diolefin or a cycloolefin, or a functional group-
containing organic monomer.

18. The process for olefin polymerization and copolymerization
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et hyl al um noxane, i sobutyl al um noxane, trinethyl

alum num triethyl alumnum triisobutylal um num

nmet hyl al um noxane-tri met hyl al um num or

met hyl al um noxane-trinethyl alum num 5 said

pol yneri zation tenperature is 10 to 951C, said

pol yneri zation pressure is 0.1 to 2. OWa; said nol ar

ratj.o of the co-catalyst to the supported
acm@gaﬂq okeane 6004 i7n cpargetstized imthahtal yst is 1: 1

B L
oL SuEpOf o romeLaT daen RGP lalst i used

in havam@uiitt of 000 taobdng atavabystditre pelyehesizapiat solvent, and said
having 6. to 12 carbon at . or a mxture

sol vent Q .
CORER B, 19 MSCEhains a7 YNGR © eOﬁ(D%ew zkPPog co-catalyst/litre
; cording.to claim23, 15 characterized in
po%ﬁ?ﬁ%&%& ggﬁ{:ea{%al yst is selected from
me a : _
mednd @bg@u‘%ﬁl’_ﬁﬂ“ﬁ sefddteld f%@négl)iﬁ'ﬂ@ar ;(:pre 0% taH)l/]inmoxane (R,

i sobut yl oxane, trimet um nu tri

(AR(RBy-n0n) oAIR ) andfort y cgcliv typy of aiwimpnbxenei(zaidh( R)}—0—)
B O stk o is a C,-C.
alkgf%énﬁra{nz%ée%rclﬁh%lﬁé%toi} f—§0 10 to 500, by A/Ti.

or an alkylaluminum or an alkylboron, represented by the general
formula (III):

N(R), 111

wherein N is aluminum or boron;

each of the groups R may be identical or different, and is a C,-C,
alkyl;

said polymerization solvent is hexane,

said monomer is ethylene, said comonomer is selected from propene,
1-butene or 1-hexene.

19. The process for olefin polymerization and copolymerization
according to claim 18, characterized in that,

each of the groups R in said aluminoxane as the co-catalyst is
identical, and is methyl or isobutyl, n is an integer number of 1 to 50;

said polymerization condition is a condition of polymerization
pressure of 0.1 to 10MPa, polymerization temperature of -40 to 200°C, in
the presence or in absence of hydrogen.

20. The process for olefin polymerization and copolymerization
according to claim 19, characterized in that,

said polymerization condition is a condition of polymerization
pressure of 0.1 to 4MPa and polymerization temperature of 10 to 100°C;

the group R in said aluminoxane as the co-catalyst is methyl, n is an
integer number of 10 to 30.
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21. The process for olefin polymerization and copolymerization
according to claim 19 or 20, characterized in that,

said polymerization condition is a condition of polymerization
pressure of 1 to 3MPa, and polymerization temperature of 40 to 90°C;

said co-catalyst is methylaluminoxane.

22. A slurry ethylene polymerization process, characterized in that,

the supported nonmetallocene olefin polymerization catalyst
according to claim 15 or a supported nonmetallocene olefin polymerization
catalyst as prepared by the method for supporting a nonmetallocene olefin
polymerization catalyst according to any one of claims 1 to 14, is used with
a co-catalyst in a catalytic system for the slurry ethylene polymerization
process;

said slurry ethylene polymerization is selected from ethylene
homopolymerization, copolymerization of ethylene with propene, 1-butene,
I-hexene, 1-octene or norbornene, in the presence of or in absence of
hydrogen;

said co-catalyst i1s selected from an aluminoxane, an alkylaluminum,
or the mixture of both;

in case Ti is contained in the supported nonmetaliocene. olefin
polymerization catalyst as the transition metal atom, the molar ratio of said
co-catalyst to said supported nonmetallocene olefin polymerization catalyst
is 1: 1to 1000, by Al/Ti;

said slurry ethylene polymerization 1s conduocted under a
polymerization temperature of 10 to 100°C, and a polymerization pressure
of 0.1 to 3.0MPa;

in case hydrogen is present, hydrogen is used in an amount of 0.01 to
0.99 (volume ratio) of the total gas volume;

in case a solvent is used in the slurry ethylene polymerization, said
solvent is selected from a hydrocarbon solvent having 5 to 12 carbon atoms,
or a hydrocarbon solvent substituted by a chlorine atom.

23. The slurry ethylene polymerization process according to claim 22,
characterized in that,
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said  co-catalyst  is selected  from  methylaluminoxane,
ethylaluminoxane, isobutylaluminoxane, trimethyl aluminum, triethyl
aluminum, triisobutylaluminum, methylaluminoxane-trimethyl aluminum
or methylaluminoxane-trimethyl aluminum;

said polymerization temperature is 10 to 95°C, said polymerization
pressure is 0.1 to 2.0MPa;

sald molar ratio of the co-catalyst to the supported nonmetallocene
olefin polymerization catalyst is 1: 1 to 500, by AUTIi;

the amount of hydrogen used is 0.01 to 0.50 (volume ratio) of the total
gas volume;

said solvent is selected from an aromatic solvent having 6 to 12
carbon atoms; or an aliphatic solvent having 6 to 10 carbon atoms; or a
cycloaliphatic solvent having 6 to 12 carbon atoms; or a mixture thereof.

24. The slurry ethylene polymerization process according to claim 23,
characterized in that,

said  co-catalyst is  selected from = methylaluminoxane,
ethylaluminoxane, isobutylaluminoxane, trimethyl aluminum, triethyl
aluminum or triisobutylaluminum;

said polymerization temperature is 30 to 95°C;

said molar ratio of the co-catalyst to the supported nonmetallocene
olefin polymerization catalyst is 1: 10 to 500, by AI/Ti.
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