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A supported nonnetal | ocene ol efin polynerization

catal yst, preparation nethod and use thereof .
Technical Field 5 The present invention belongs to the
technique field of heterogeneous catalysts,
specifically, relates to a nethod for preparing a

sup | Labé . :
LR RSO LR PEHTRE At PCatalyst
nonnet al | ocenprepatitivrpmetived zadiuse terabyst on a

carrier, and to the supported nonnetallocene olefin
pol yneri zati on catal yst 1o prepared by this nethod.

€.pr.es invention also relates to the use of the
T%&W?%ﬁﬁi@ﬁiﬁet al | ocene ol efin polynerization
THeaby&entindentl & belohgsepaheridhadjuenfiahdl of heterogeneous

copot yneri zation between"two or nore different
catalgbist i specificallgpeawilaies ¢obadimethodt fier pprspaning a supported

Invention relates to the use of the supporied
nonmgahacanco s b Ralim e Hon Tathlisto aRGh: 15 2 smgghod for
y.e I i [ ' a .
suppdfipya HUERGIBESTT0IATh, PotyhBrZatfln, WiidfyetCon a carrier,
and % Lﬁid“gsﬁ[%)ﬁ%ﬁtégg?ﬁ(?ﬁﬁletﬂﬂbﬁehel |sle€ie pbdyinerization catalyst
| a

pol ymeri za ﬁSt of the present 1nvention.
prepzﬁadz@ryothls mathad. 'The present inyentiomaalso Kehaigarieothe use of

the SRR o B R Rl S BTN an ot
hom GHFRIES AR S SRIShiSlzafole BLheesa® S more

diffee@nf bisfing i hnacqrsdifi ertbadiehént, pbleypresendtinwention relates to
catal yst, or a nonnetal | pcene ol efin pal yner.i zati on .
the usatef {h@ suppertzsl nenmetalloseascolaiin polymemgationGatalyst in a

cat t has coor.di pati on_at | N i Ng ,0X
sturry; t%@ﬁl}e s ll?‘ﬁylmﬁﬂ&a lnoor}nang{?f‘#e ﬁq%gi,s, céht glﬁ'ﬁ@yn cthylene
L Qpen kene deyel o i N
pOly@grrﬁfet?%%ggl abﬁherfg%% ys hs‘gg?% cg?al 9? ig%g acEljﬁi t@u.pported
nonmegnlldeey obsfén polymeerizhtiont ¢atalpst af thetpaksentmyention.

ol efin polynerization catal yst, but retains the
advant ages of a 30 netal |l ocene catal ytic system such

ﬁﬁl ontrol_lgd%ble pol ymer fornms, narrow nol ecul ar

éﬁgrQH ution, capable of scission to the

9!i¥ "RELIMRNSH Shat adh iflbyehabue ﬁahmfo?_mzigeapbatalyst has a
- i ke.

wei ght and branching degre€, and the i
very Fhiglhesatatyic sactéeityhins i ralefin qolynyerizations swelk as a non-

suppAriad ofergies Nao ALy szen, Tortnlagene Bfefih 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 ynerij zation, the forned polynmers would stick on
the reactor tank or adhere to the stirring puddl e,

whi ch has serious influences on the normal operation

: t : f [ i on .
ike Py REEGAE! Snab RS SEIIONE a BEAK SEFpTGHY, the
copoﬁymmatimnidf a lp;d)lat myonbmadwiit%@:hefihﬁ d¢diebe reaflized, thereby
onogeneous catal yst system, a 10 | arge anount of a
a fupetionahizpsk ,pqlapl@fém@t,erh@tsrmwﬁhuWﬁ@ll@@é, preperties can be
dreg ired, thus increasing the production cost of
procyg @olefins, and adversely influencing the properties

oh &4 Bf %dhéh%&igoﬁsi@ #dggniéﬁﬂ@tiéﬂ%ﬁé ffrnfe&d polymers would

catal yst introd ne cases, the alum num

stickcomthaaeactort taxk oedidhiane togthd stipaingnpuiddde j which has serious

) process nmay have to be renov in a post 15 processi

influgpeps athtRC moripal; Opﬁ@té%i(}\tgﬁ}%ée%ﬁtg‘ée@s@} Th heag cxcliange of
.y St c t i .S 0 et N :

the IR s ntiiiecofs far e i phifiderie ; e gontinuous

prodfé{ieh0A0 Tndlgsapprihcaddigid®, i Whehomoagenebus! eifalyst system, a

pol yneri zation® and copol yneri zation, useful for ) )
largevamionird odf ado-oatalysty, izzample pmetby Eluminexaneris required,

thus oAnGE AR Bas e sLORUER el vl | Af oAy OTG1BE aPRdanadversely
_ D TIATIAS ! obt al

infuBREIEIEHE BrOfsibid Meihel BROBEld BueDfd YFEaiRY Aiount of co-
catal§se Uhsrgtiidal) imedmbyorsdsy aticonl preess. cdagrshent imgoduced

_éxperience of the netallocene olefin Eglogneri zatiaqn,
duringt thiey polymenigatiauuPreges oY RBAVE2000De 1sIN0Y8d7in & post-

Ch R 2000 00, 25 1377), t of
ProceRiTIge stihs RBhrEEAFbIBRE N DE THEOPyARs, Bostn A catalyst or
catalﬁggy Ier%sgdrﬁg[%ﬁggﬁﬁﬁéﬁt@%ﬁ%aﬁ%{ig a5 Egﬁ@l?ﬂerﬁ’ia‘uon prepared
in WO! 9310207 s seplicabbndesa ovidheangeaby wledim pdlgmerization

ranul e nor phol ogy of . the resu]ted pal ynmers. .Support
and eppel ypreaizaiton, asiafud foR V@ét@lﬂw{sw&e of alplamerigatipReprocesses.

initial activity. of C . e | .
Howggh d0ofarhgot et olsdf rBRBEF2lifs dr BT dfstint of co
cataliyse$ s eegm%ﬂ ZRlorder 48robGih e apPrypeidtealdtonity At giie olefin

upported, the polymer norphol ogy Can be inproved -2
polymerization: -Furthermore; thenphenenagparehtstidnsin ythef tank often

t he polynﬁr can be .increased. A supported
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
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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

and %y@d&gﬁgdﬁlﬁ%aﬁ rpg@{’p%l’fmie\?gc Roﬁé’ ”ﬁfdré%é&’? éAT supported
catalyseds a;gﬂﬁbedﬂeom nhoreEPc’ypéQﬁifgpoljvmemBzatgom thA@ a unsupported
nodi fi oxide carrier and a netallocene, the

one, suchuamaegas-phase poJpsnenaation ona Harry d}oluﬁn@iz&uounand the

ice, bRl "5 sBbb Bk B ol \3R¢5tE g cost for
prepé’ﬂh fhezatc'a%‘l tOdird 'FBY gﬁ)lg'%f:flgﬂ?é Qﬂefﬁﬁ,‘?t'lﬁg rove the

| al um noxdne wth a hydr i de, usi’ng a
pol nrdryiatmombﬂﬂvesgregnh iebongatingl thek sagvea@rﬁatoﬁrnhe tdadzalyst used,

and 5@ c?rgi 'rﬁﬁﬁ %&h@&&% Elv' ﬁ%%gam@ @@ed?ﬁﬁg C@mer and a

el RS A TR PO P gt om
grauﬁﬁésé '&ﬁ%h”e“ﬁés%lté‘cﬁpb'l erambdian isueRaritedl. thelPo6 83494, the

single-site ol efin polynerization catalyst containing

bulk adéwegity o te Ipodgrnmlerlmugnapw@p@ﬁr nealy &t diegseased by reacting
methi BiBan0RaRs AT Bs 2 tHATGRITICun RGN A BBUEA GpOLy functional
orgaﬁf@t@ﬁ’is% YY'ntk!Tn ge‘fﬁmarfﬂ"aﬁ{ t ondi3eRlME]! t1\§’Izﬁ?©/metalloce,ne

um noxane presence O an organit c or 1 norg

compBlea) Wsad @eS?@Itf htefs hot agg tiaee £ow@innierdustrp el IOI ate
on the carrier. descrl bes a nethod for

dne patemy @I\Isdc@pi%é@ et amngm@uauﬁmmstalmnaégam@uhcon an

ressure esu tln in a rOlon ed UCtlon
orgaBRES SRS B Qb DrganapBrEn g PARIK HF, Sred dhr treating 2
07QkP t r n
camég,r AtRPthen! chhﬁy&geeﬁt@@?ﬁ? shﬁgﬁl%lﬁﬁ% oeerin potyderization
catal skybahtummgaae hmdmatomrblgwmch thasi a| aupqzmrtailt catalyst 1s

he sup ortlng rgcess | not eCOHOWIC In r
obtainag é‘élég i g asch i@f@g (StOEaSRAPTiON. EX %&3 I dlescribes

that BRcUuffig W acﬂmﬂﬁ%o ol it & sdEEbIe o dissolve the

alurrhh%%taﬁ@ pi‘e 1B BORN 61 nﬂﬁo?hﬁbig%éﬁh@ s ddte carrier to
prev .

oun I'n pate
makmthaldluuunmxzateapyecupl’atesmmphe tomd T ke, W&Bﬁd%iﬁﬁades:cnbes a

metlféclu for pBéﬁé%agﬁéﬁapkbﬁéécf Mc%%t%] vl @5 Rbigh pressure,
e e e e —
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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supporting a catalyst, mainly conprises that, a
hydr ophi lic, macroporous and finely divided inorganic
carrier is heat-activated, then reacts with an
al um noxane, further reacts with a nulti-functional
organic cross-linking 5 agent, finally-mxed wth the
. tl r - 0f, - Lyatpr
are GFRE LTS SIS OhiGh TPELAC ENT 1908 peOYS Prgerhod for
suppbheingah withbyxstnanabnlys edmprigedithiat aaohptrophilie, macroporous
s_upﬁort_l ng process. I'n CN 1053673, by contacting with .
and Baehy diveded inargapie casaes isoheat-aciistated, phontisacsés with an

R PR b R BRI R0 LB kg
agenP! ERAIEE- miRUGVRith ttﬁbsléezt{fa'é@@ FSEES dh Chrf¥@MBeene and an

gener atl ng apparatus an ratiron is rather

activaoon! ithased. su?pﬁmé‘%ﬁﬂéiallacaneowtwhrs&i ¢$ epoeparieer. But the
in a flowable formis  inpregnated with a catal yst
aluminesang|is usad s a bigh\ameuiv 1t ithe Sppedingprgess. In CN

[ prayed to the carrien. i a vaQl
10535 0ER MRS FAL U, QR e S co-catalyst
suppbPe i of dRrRiY #hAtedi AURROA! §isSAigibiS undethd microwave, a

supporti ni; method requires that the catalyst is )
suppoufdd ccatalyst swithblae stable hetraoturnei ds, pathared.sdlomever, this

supported catal yst can not. be guaranteed,wth respect
methogl ngeds doRdETe W VErgsRTAting aRBATAALS %@%Siq{éeféiquhég rather

t 96/ ' 0 :
comiBLRFTIn CRE1 5243 Y95 A RORN DREGEIL Sandel P hgible form is
imprgghhwtl CRI 5t ydtnenAebidldadtbis-tondapyla solution of the

tall ocene with arn al um noxane in a solvent to forma _,
catalyst s sprayedontadhe earmisgining agapuns biyuy pbrngi ¢errgsponding to

the EieLAIC: of the" BRERCEn e h LA 4By OB TRiry b, siforsed catalyst

. h | . S' . .

The SHEDH i AEY SLREESE LU0 AT NSy soluble in

the swdtialon i sthagivive tthel supperteldetatalyst waer nottboguaranteed with
this kind of catalyst I s very brittle, prone to ¢rush

respéet thethsolsypportiag emifomatyoand: sae| ltqaﬁéngm& @éaﬂe catalyst.

PatchEWERGEREA CHEYipE0e) FRUIOR o7 HRERAHET: Auporea catalyst
iz e d as i I igidihen, g bWy {5-1
combh M SITHE" RMEN EongAlIee: MBS Uridhed, bis-indeny
metatbadnes wish eus alumonexere aat alspl ventito ifory a $élution, and then

magnesi um chl ori de coul d be appropriahely Q@g?inef
combyningssaidcsol Wiemmuthst PRTONS Hagkdaehgisia the tota ywolume of

the SERDIEB S8 AR S RREOP S APRER Bt g =

cEh@l ¥atal PEENFRhrBY H4PRE" hhAgdrous 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 nonmetalioceéne
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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zi rconocene on a dual carrier of MgCl2/ S 02 having a
| ow magnesi um chloride content (less than 3% can be
used for honopol yneri zation or copol ynerization of
et hyl ene, wth an inproved catalytic activity. 5
Patent CN 1364817 discloses a nethod for preparing a

63, SS7BUme Rl IhANTHEIS AL rspURRR' L0 Soring
z1r0031mmret ot @atthlaistarmen!ef MgdLi8wD,) tatviag, avmltbw anagnesium

yneri zation acti vi Ly of 7.42x 106 pol yet hyl ene/ nol

chlomdeaﬁoutﬁntr (lesst than 3oy nean A jwedb 06t lomanelyserization or

copoly By F44iien it ThnP Rt ahelifhfo Ped cafalat o AGARALE

habnd OR 45'6‘4‘8@’95‘ dRécloeeses ahbflssdforc a/ﬁhg' & B- dlketone

supported on a silica carrier having begféﬁrea
semirgtdydedneTcatedgst suppertadh et al mmglmlmt:hbmnde/sﬂlca carrier,
therein_ is only confined Zrcd 4 i C14 .or VQOC1
and Th'éSfbaPEnShf‘de@hﬁp@ﬂﬁd reabost ins OE:‘?féTﬂerH(ﬂHm%”?ﬁHfm with a

pothS3785h VKR 82 P Batédhducipol o in the

poly ARiPLA16N 3Gf e@ﬁyPéﬂ%" Blutniliy patetrowaves ﬁ@%pﬁ@ﬁ@sd@lta on the

process Is relatively conplicated and requires many
granplepaoperitoes of ¢hs. p(ﬁgumms CN1539856A proposes that a

%%"5@%?%3 ?f;? % IS glgggiﬁ)q%e% Jyonmetallocene
catal§§ Oﬁé d§u B%J ubilormegll?@é ab%(ﬁﬁeﬁyﬁh%‘i‘h% (}yeen treated with

nerlz |on IS rom suppor

meth}qanﬁh@hbﬁﬁﬁee ¢hé al ysimea Hovede f reentiosedrettheteiandis  only
yl al um noxane. The catal yst systemis used for an

confm@il‘m P pedicds i oh. VE3Chat drhe VMT@MOdWEZSAlﬂ@ﬁdthe most
prefeisrmas At s cpetier sudpfFas Replid oRIBPGh; oEghformagnesium
comgﬁgﬂhl &C?gﬁl ﬁﬁ‘eaﬂ)f’ 3l mla;;! te)%llﬁ‘ﬂﬁﬂﬁftﬁﬁélﬁ’ﬁ& cP%haiiD@‘lalummum

ocene cat on si

Howeses theopdopostel prooesscts mlativedy dompllnuamedrandanamuuﬂs many
as a nonnetall ocene cat al yst conponent. Therefore,
preparationtsieped catalyst is a 30 binetallic catalyst.

PighE; G505 B 2uFbbRsPS 15 £ahoRmmERiRigilla ' Papalyst is

supp8o S Ky e i K af i chospaagyaestn chlorid
and datrehent i 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 is 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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activity in the olefin polynerization is nore or |ess
decreased, in sone cases, the activity is even
decreased by one order or nore, resulting in a
unecononi ¢ use of the supported catalyst. What is nore
is that, after the 5 activity is decreased, ash is

the ﬂgﬂﬁhﬁ?ﬁ?gcéﬁetéﬁa%agﬂgﬁgbwron adiAeA! 8RrriéL'its catalytic

I'ng needs to i n the production,
activigs uht ilrg ol efinhgolymdrieationcrsemeote @r 1dss desreased], in some

the conplexity of the produ on pla t hus
cases,etéxer petivirly i3 e desre iw pmdgeé@ro@rdmore resulting in a

unccBRbllsT g ot S SRS N R i, hat, ater the

actlv?bssi@'a%c'r@as*,édjuééﬁ Ys 1ﬁ@?é‘a§?sfd Whitgle bﬁtdiﬁ%ﬁdgélylﬁer and a step

f erent cat al yst I ncl udi ng:. a hi pressure
for dmaehﬂsg naéadswio die akielep:iohy thei Izmdlmtlom essuiting further in the

her an 50MPa, .usin tlrredt nk or_.a tubul
lncrem@et rh@ ccw&samd ‘3"9 3 %Béoo%§‘/ﬁExREﬂfiu@>lQBnpf%ntS: thus

h pressure
re“¢g§ﬁ§£ﬁ@?§§?ﬁ§%ﬁé ant d%?ﬁﬁﬁQﬂ;%ogﬂﬂgfﬁggaanxxpol(r)
With n@erd te @Héabmymeﬂmmﬁdwechﬂ@h)gy pribees t dre several

bet ween "an el astonmer and a |ow density pol yethyl ene.
polymﬂrlzateomsgtst@nmsﬁunndpsﬁye@qhngfmhychasd?@e on a different

cata T . Lo b SR PR3, S iR, B BBy Shmerizaton

e R DV TSP PPEL 3 iy o 1

was firggdy Qlwao?ed 2P Btxeh ofsxe s ngwaprodacireg a)product Exact®
techni.que at Taxas,  subsequently using_the 1Insite(r

in a hegn mI’QSéllm pv&ynmmﬁ:losg@lant atﬁat% dteuge asipgeds Exxpol®

ing L0 T DI R ity SURISEL By ciomer and
low ﬁg%‘ﬁ?’( Ble) 1%@%&9 tla@ H‘l@uﬁés?ﬁiré@rob@%flﬁs very severe

torrers an m cal have
requievietwefbr ¢ uqnzhehmmm&ﬁostmquslsa Iabge ofrmqoletal imaestment. A
been gi ven to phase process recen It is

solutgonrmr@qe.ssgw@ééavebhéupta ydbad withe iiﬁn'b%%%@us single-site

catalJ3FSH) £903°M M gkl o“ERSE B BB, plaspgpers and

' v Hriiquasap PaEeas) 96bSSqueit] th
elast\?ﬁﬁ@@ §1ﬁ@ E?Ilg?i\gﬁ;'?ée%gd devel %ped ii%uBP yahlsmg °

Insite®e ts¢hmrcpm la¢dl aHagDcma :&pmla\; d:bopeeldbge mlastomers, plastomers

and S3Eans RGP, S i A ALYy ipity and
o G AT B s A, Nova,

Dextlyms@@indrﬁ AHRdUMTYTSUThOi$ | Chetnivaddesee edevelvipeds itw solution
proc?:lssS 1|\/E0rrlen1nterest 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 MITSUIL,
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

-6 -




10

15

20

25

30

probl em associ ated with the viscosity, the reaction is
conducted in a honogeneous nedium the reaction heat
is easy to be renoved and the polynerization yield is
hi gh, therefore, it can produce polyners of very 5
hi gh wei ght - average nol ecul ar weight. tt needs |ess

most® rﬂg@fﬁ’alt Pn' ?ﬁ%ﬁ%tr"rgt MPhe’ G8itr g'e%r@%éggeéﬁggﬁ‘i&%}sa nPW stirring

stnent an duction co I scl oses

robIehﬁt associaftedi mtled‘ehnedwrseesttg; théamagdiomersi candacted in a
of ethyl ene ¢can be enhanced decr easi ng g
homegeneens mediva, theeﬁaetgoanbeag.lﬁge@ﬁy ft@r gt removed and the

poly BRIRMA 08, HERBEhHERSet i R BEhabER bbb gss of very

high weﬂ%g-aff’éf ogrf’é;%é‘lerc‘%ﬂéf 'v@é‘iggﬁ”m?mblﬁ!‘sele%% eﬁﬂar?%r ﬂo”-gf&:over the

t ent covers that t honmopol yneri za
resuléedypodpmers, nmucﬂhwehdwrmudstmumnbproﬁuchen cost.

I T T NN AR A —
nom B58abEs  CBr, B 5RE" ] SHACBobRrbR, by drgrgpoine the

ethyl%‘ih@ Pﬂﬁu@lap?éyﬁire :&ﬁ@ wsivesdiffsterfopbl ymedidditon temg)eratures

exity and cost for rdnni n}g} this apparat us,
the bmishtemdttemohthmecthymngzam iethy perezipertiph ppessuresof:éﬁ to 120

Psi afies FRRFUeRdEmBRTativh o] b 180 Thel S pten! sliodfitsghat the
homﬁ‘%ﬂé thefadth t BF @'E ? %d‘éﬁb‘é ) b th@h?yges of the

pr essure pr OCGS on process

nuﬂdﬂﬁdéﬂé%ﬁﬁp@ﬂbﬂ SU|tabIe for a non- supported
mat al | ocene or nonnetal | ocene cat alg while the
)

hephapol priagatiandechnoleglirisytophe chosear fompcatalyst, what

e B et DTSRI g b 1
poly R4 FURPRE 00978 A IR CAESALEINE inokbmdifot, and th

compboxity rind ysdstnforA rummn%ptlﬁfseappdraetlut;y andrto svhidtatextent the
only by adjusting slight he

y the existi yst.em
polymmtwn.mogl}momwrﬁ@aq:m eoaﬁnoi?% Yi theupo ymenzatlon

con Rl 0L iThedPER GER, ARl S, 16¢, 4t lpiasion

concﬁﬁghsrﬁﬁ thé ﬁﬁ%ﬁ@f‘ugﬁ’ Bof Ml ?i‘b&@é‘ﬂ@,r MRS high- -pressure process and

icatio monomer putifying step, Catalyst
the sohriage, procesd adreorhotht rleéatmnly asditabbeli for @ non supported
st rengt hened hydrpgen regul ati on and .-
metallqs‘recngﬁ*e@énmoaﬁ}/atﬁ %@%‘ﬂﬁuga Y8l s ivrfe 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
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Sunmary of the Invention Therefore, an object of the
present invention is to provide a nethod 5 for
supporting a nonnetal | ocene ol efin polynerization
catal yst on the basis of the existing technique. Mre
particularly, the present invention relates to a
improRERRchd 6h RURRAThsR SySRet al | ocene ol efi n
pol'ynmeri zation cata s on a carrier. The nethod for
supporting a nonnetallocene ol efin polynerization 10
catal yst on carrier according to the present
Sr“mmﬁlrdhogéhﬁrlné’@ﬂtléﬂbps as follows: A carrier

JAREEIPI, 3 ToBREE G ns Rhe i BnERYFIE40, MRSV Ide method

for sglgpbﬁﬁ?ﬂ £hdnetlliediie oRAADSIMIEAZatR @ﬁ!ﬁli‘st on the basis

uti o then the nodified carrier is added to"the
of thscﬂ)ustmlg techmeqtior Mare pacticolar] gnthe peesefntl Tnereadician aieiates to

wgs eg, dried and suction ied to %t f

a mef 950 0% SUPHOITIRG apnAB qegaienBleiinr palymerization catalyst
rization catalyst is dissolved in a solvent,

(nlagﬁkyt en reacts with said conposite carrier,

STtk afieetid d Yidrs suppditid gaad nbinih etadth cedrd edefind polymerization

suction dried to prepare a supported 20
catalyshrost al ¢aresreaoterdingpto yh@rprmteMnn&an@l%pompnaﬂs steps as
alternative enbodi nent of this invention, one or two
follogSithe  fol I owi ng steps may be added: Said carrier is

%ﬁ%ﬁﬁte?drgh%saevﬂf &r gg?@;g?f 5¥ﬁ¥éﬁg RELPISIH §ahbUTEed carrier;

em cal d conposite

GRr fifrndsiaai scomipvumd higmdésdolvedatinng tgeahytoofuran-alcohol
prepare a nodified conposite carrier,_ and then Salc(ii
mixathapivent twipoai @ salationerthendthe magdified gagrier is added to the

T R BT . EOR58 BHE oS an
suctl%?* AR &??k%ﬁaﬁ@é@dﬁ?osﬁ@%d}?ﬁfet al | ocene ol efin

yneri za catal yst used wth’ the 30 present

Imv,aohnmalllmmmorq:lbﬁm t]mlyngerazatmuctcamlym foldissslved in a
solvégt,Ea%ld Gﬂen I?e(gcts WltiEtsVallcyin 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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T RL R (R3)g wherein: mis 1, 2, or 3; gisOorl; 5
disOorl; 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 ni group, a\sul fur-containing group,
a boron-containing gr oyﬁsa\n | um num cont ai ni ng
group, a phosphorpudsdont ai ni~g._group, a
silicon-containing grQup. _a.g r__r];émbMX ont ai ni ng
group, or a tin- lcontgining grjoyp;” each of the Iigands
X may be identical of differ , and my forma bond
or aring with eadh Bthera-1 t he structural
formul a, the absol dte\valus 6f the total sum of the
negati ve charges cqq%’iﬁ'\b (Rﬁ)lq of the ligands is
equal to that of the posiR4ve charges carried by the
metal Min the structural formula. By "all of the
whetkigands”, it conprises the ligand X and the
multi-dentate ligand represented by: E Gds pl B\ A
Rlﬂﬁl(,@%)@f 3;20 A represents an oxygen atom a sul fur
ato a seleniumatom R21IN or R21P; -9 B represents
Qﬁ%PJg n- cont ai ni ng group, a phosphorous-cont ai ni ng
o RUPor0f: @ C -C30 hydrocarbon; D represents an oxygen
atom a sulfur atom a seleniumatom a
m tsr bg2n3cendai ni ng group contai ning a Cl-C30
hydrocarbyl, a nitr.ogen-
M represeits 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: |

- /N 3 -
R\, R%q
R

A represents an oxygen atom, a sulfur atom, a selenium atorn, R*'N or
R?'P;
-9.




SESEL

5 contai ning group containing a Cl-C30 hydrocarbyl or
a phosphorous contai ning group containing a Cl-C30
hydrocarbyl, wherein N, 0, S, Se, P are each of a
coor di nat i on atom E represents a nitrogen-containing
group, an oxygen-containing group, a -

| yd
1Y is SE s Chtfo SRRt L ST on OO Bortaining
group, oba @NCR hydresmtborf, a coordination atom

represents a single bond or a dqﬁ?le bond; .......
L& eIy eReBLs Al S 2RI | F9Borf S %bvﬁloéﬂ;t aom!iewran atom, a

ool SORE A RALLE ER iy e

0 1 -
> Cont‘ﬁ&lé% gf gc?ﬁgﬁ!ulﬂngtaé ?gﬁ([:?? gna ar oup 09 -a%gjoRéjhorous

contmﬁngagrchqa |cabema1malg & CpiCgi iy drasvatr bl lemnahndﬂhé}) S, Se, P
wherejn the .acent rgroups such as Rl, R2, R3, may
are epghrphagsydin a OR ogether. In the specification,

B EobRo %ymééeﬁ%@a@iﬁ%ﬁcﬁuﬂ%%103‘.5?%6%-@9%%%% group,

a sul‘fﬁf%ﬁﬁh‘ﬂ% g P' Q MQﬁzunﬁcﬁﬁtﬁ’fﬁngf gttmpmt @Iph@%)horous-

a carbon-ca | e-bond, a C6- aryl

10 contannngngecu.lpywhe:rehyd}\bc@; byJ Ser aadCE &J@Oelaéheoﬁo@/@{oafdmatlon
group. The catalyst is preferably a nonnEtaIIocene

atomeat alyst having the structure as follows: N\ N O

%g S:thl;toneaﬁﬁr%1 lﬁ?“%l%orc%raéuo l%ﬁ(ﬁl p’ol-n;?rerl zat i on

Q@I.@'r)e?)fresaltsfal bbbeduth@ﬂMcmd fmwonaléﬁiebsndtmt anaoasc bond;
foll ows: - Ems, & >Xn Bm Rl (R3)gq R2
(—r—\r)epresents a covalent bond or an ionic bond;

15 R!, R?, R®, R* is selected from hydrogen, a C,-C,, hydrocarbyl,

halogen, a substituted C,-C,, hydrocarbyl or an inert functional group, _Rl,

R2, 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,-C;, alkyl, a C,-C;,
20 cyclic hydrocarbyl, a C,-C,, group containing a carbon-carbon double bond,
a C,-C,, group containing a carbon-carbon triple-bond, a C,-C,, aryl, a C;-
C,, condensed cyclic hydrocarbyl or a C,-C;, heterocyclic group.

The catalyst is preferably a nonmetallocene catalyst having the

structure as follows:

25

The aforementioned nonmetallocene olefin polymerization catalyst is

further a complex having the structure as follows:
| -10 -




It conprises mainly the catalyst |IVA and |VB having
the followwng structure: 5 &dd" N------ -- ;fin
Foecemee - ~~ n A mBA m(H RL\ R(R3)q (IVA
RL\ R(R3)q (IVB). 2 2 In order to understand nore
clearly the catalyst IV, we may describe it in
detailed, by reffrring to thie follow ng IVA-1, |VA- 2,
I VA-3 and | VA- ifo 4.,% &' cd ~~4 N------
--,,fin4N ----- Gd' " -YWXn R4Cl --' M 0 RQ A
-\ (93)q R1" .2.(_RS.) Mf\ﬁﬁg IVA-1 I VA-2  -11
R20 (&C4: NmiRAN-----"-- IXﬂY R6 O-~R R3)q R16
R13 R~ R8 R15 417N VA-3 | “4. In order to understand
nore clearly th thaIyArl we may describe 5 it
in detail ed, byref} 1NN gthefollovvlngIVBl
| VB-2, 1VB-3 and RVB™ P R’)q &GdG&s F------ -- XD

(IV),

It comprises mainly the catalyst IVA and IVB having the following

structure:

(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-

i0 4,

211 -
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15

RROF------- - ~n RBI . ' R" C / Am11 R\ 3 3 )¢
AA-mMR6\ R9 (R)qgq R7 R2 R8 IVB-1 VB2 RO &d~E. , .
Rls RR1 ' -- 81 [/ F------- -;~mXn R Z, R\ | CH.
RIO N-------- NdXn A~ mR11 Y', R6

I\ ~(9R3) q Rl6 R
R13 10 R7 R8 R16 R14 1VB-3 IVB-4. |In-all of the
af orenenti oned struc\ures: mleFOS gis 0 or 1;

15 disOorl;{ M esgnts a trari%19 R@t al atom in
particul ar ftitani um AR m haf ni um

chrom um ilr on NCoBaTT 2% 7 &dium nis 1,
2, 3 or 4, e ali fid sel ect ed fNem hahogeﬂ

hydrogen, a ClNCSOAh dnocarbyl R4 a gutisti t ut ed
Cl1- C30 hydr 20 oxygen-caon {ng group, a 5
nitrogen- coﬁ:&a Ia:B}gup, a sul Iﬁ aj ni ng group,
a bor on-cont g g group, an al u tai ni ng
group, a phoSphor 8is- cont ai ni ng oup,
silicon-containing group, a germani um contai ni ng
group, or a tinVA-3 IVA-4.

In order to understand more clearly the catalyst IVB, we may describe

it in detailed, by referring to the following IVB-1, IVB-2, IVB-3 and IVB-

4.

Gd/E\\‘\ R1g
Fommmane ----‘MXD. R18 Z.
/ P RO N---~-- -~ MXn
A R11 Y*~
RS N RIS
] R13
R Qe RP? R
IVB-3 IVB-4.

In all of the aforementioned structures:

mis 1,2 or3; : .
qis 0 or 1;

dis 0 or I,

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

-12 -
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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, Dbromne or iodine; In the structura

. |yt I sum of the
hafnyih Ehfantiffy g%, £rbalf 4511 o dRlfiftimeanue i <
eaisel , po3tdyt; of the positive 15 charges carried by
the nmetal Min the structural fornmula. By "all of the

X daraidigand sebegteidsfromhkalogeandhydeogenhe C,-C;, hydrocarbyl
and B R S GERLSEET b St B, o
nitro%kéb‘;- t{%@@ﬁ? g agﬁb%gésl ‘;é%l%?—;ﬂ(ogtgggléﬁ %rgu?g?zf g(go'n-containing

group! aupalitmsnlihtconeanriagpgouset PR8HhSroepreseating group, a
. nitrogen-containing group, a phosphorous-containi ng ]
silicem-eqntsiniagel o30phy @r ogeFIB8AIUNBCPBERISHBAt SEEMIRXygEna tin-

ato a sul fur atom. sel eni um at - 25 ni trogen.
contgsfpl GrAP-oPhEeb i dht W UstErT Eodtnla, sagh,gF Mg ligands X
Al g i ni ) .
may JSQRAIEAor BB e 9018 DG8 S with cach
othesul foxide group, I - NNOR2S5R26 | , - P(OR'R" or -
P(O R32(OR33), wherein N, 0, S, Se, P are eagh of a .
dBort maspwfmaémn,gbkgta@%% At nPORUYASE ¢ ing.nchlorine,
rQup, . ak._oxygen-contai ning group, a
bron‘gﬁ]ief(gl;l @lﬁ}eai ning group, a sel enium containing group :
5 thPReaRNBISUSormula, 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:

N\
NR?2
A represents an oxygen atom, a sulfur atom, a selenium atom, |,
PR
—NR®R*, —N(O)R¥R*, | , —PR®R*, —P(O)R*R*, a sulfone
group, a sulfoxide group or—Se(O)R”;
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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5 containing group, wherein N, 0, S, Se, P are each of
a coordination atom F represents a

ni trogen-containing group, an oxygen-containing group,
a sul fur-containing group, a seleniumcontaining group
or a phosphorous cont ai ni ng group, wherein N, 0, S
Se, P are eac Nﬁ:!? a coordi nation at\maz G represent an

sulfd%&ét %)3 gutp, or lan, Inerq\;(f@mzstq@{qal o oup, L I{@IRPRE or —
I Tu .

PO QB byw heroiine fas 52 Sed! pih archgrba goordipatigapatom,
o e n{éinlgs g;gg{,dé’&%o‘iﬁgfgﬂggngﬂngs oxykct@fiaining group,

a sulfat-ewntatcogt greupg agseiemum—canpdmnpgogmlqa or a phosphorous-
cont ai ni ng group,. wherein 33 , Se an P are each
contaifingsE L U ovarein bh @t SmSe, pER CASBNPE a £ QTsyhation atom;

I enithafio Hiinetopvaining SERLS &%ﬁw‘”’g&m -gonjajping group,

a sul%f-%‘?frﬁﬁﬁﬁ@ %r&ﬁ%?i‘laeﬁghg%% %E@%ﬂéﬁ%%rdlﬁﬂ%r é%lff)sphorous-

cont&zonR2droRgs, wReseinRY ,ORS7 Sed8 ar&zachrsfHa cRsm;dmaﬁon atom;
gRgB R34, R35,.R36, R38, R39 are |%dep ndent from eac{1
HSPTeS eI AN NaTE 8RR QTG AR, INETETIESEI Al SEQRBy InCluding a

Chab 8 DAl 2t DR UBsef 8, HIuReiibilL SE FReRltt finctional

grou CH2CH2C|) or an inert functional 25 group, each of
Phe af orenmenti oned groups may be identical or

d‘(fer each represents he aﬁfcwn cgﬁﬁognngs@mm RIN OXygen-
j t,
ContanEogtos, & Sl REGOMAINTiE STORE. 2naoIdu iR £ GuAUtgE group

o & BHERBRer LA eRAFTHRSkio F SOBRERPR! 01 ke S8R PLy cach of

a codndihatiamytoma substituted Cl C30 hydrocar byl , an
oxygen- cont ai ni n([:1 r?’nﬁﬁ i ncl udj ng hydr oxyl ,
abkBXJLeSRBLS amng ﬁk)%lo or agdemble band her ~ gr oup,
i ncl udin T- CRS4 ul f.ur inin
i'nctudh g Segﬁs b?o tl%nclig a %%‘%qlﬁﬁﬁ lﬂﬁngrgﬁpan ionic

bond:Ncl udi ng NR23R24 T- NR23R24 a phosphorous cont ai ni ng
droup, including -PR28R29, -T-PR28R29, -T- P(O R30R31;
whernre esesnts&t eotvaﬁerﬁvbondrommygem«:bnmd ning group, a

QRIS% uéz,g]g rﬂ(g Igfloﬁ’vz ﬁl?'ﬁ[@%ﬁ %{q@t ﬁl‘f"ﬁga R, R® R
R2, R23, R24, R27, st, R29, R30, R31, R32, R33, R34, R3S, 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%, R”, 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 -
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cont ai ni ng group or a phosphorous-containing group, N,
0, S, P, Se of the 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 nonnetall ocene ol efin
rj [ cyt_ahwst 3 (fi or, g QR3S
cther” BLE It igile T S, LIRS G HHaMRIng gfOubPincluding -SR,
-T-SRS! y aemiralgemrcontainysg s prélip) -inePoding-NR¥R*, -T-NR*¥R*, a
~~0---"72ZrCl3. aZrC3 t-BUTICI3 t-BU t-B tBu ~  1..F .
phosphoppis-apnteining Tigroup, nsduding HPRERS C13TePRERS, -T-
POJERG s Wher " R, iStagleblelf B ab BveetConiantifaygroup, o
PR ) 2_PhtBbEn-OdMathir - oF um-
sullug ORI erb®) 4 ThidBien-dditabngt - ghotdy a  gplenium
contNing-group or\Pphasphevositontaiaim@ graugl 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.

The nonmetallocene olefin polymerization
exemplified for instance the

polymerization catalysts:

catalyst may be
following nonmetallocene olefin

— Ph
/=I< \IN Phy ' PPhy -

~ o

oY (/ P
WEE R

t-Bu
-~
//\ P N 4L NP N 4\[ \/\'\.] ~ | //\ N Y
o~ oD AT Ao
I\/ H \ % @] [ i \ ‘P 2
O ll ’ O O\ Il f’l “~ “‘ " O‘ ‘. "’
\~‘|| S E \\l / s \‘~| ’,
I T F I Ti (Tﬁ Ti
Cl; Cly 3 Cly
2
%I Wy - \N/ %I Wy \N/ @ /=-_N pphz
k/ . l: ’F-'th k/ o 'I‘ ’rth _[( 'I?F‘hz 4 0] ‘-:TiC13
| \V v O N/
AN [l / \ L
“Ti Ti CN ------ TiCl, =
C_[a Cl3 O
_ &~ NO3 O
==N,  P(CH =N, PPh \
ooy oo =K e =P
\(\\_/ O--—--TiCl3 \/\ tls kO—O""TICh;
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ozN’O—'O----FeCI

O--TiCl3pp " - -\ O---TiCl3 ~C - \ \ PPh2 \ PPh2

t3 N NH__ PPh2 PPh2 =zrd 3\ /p___ ZrCl3 p'' -
“FeCl2 ~O--Fe C1L /\ / | PPh2 | PPh2 PPh2 PPh2 / ~- \
FeCl Op----=NiPh 02N\ / p'- %eCd i | TiCl2 \ 2

Q N\ \ N>N\ SPh 4S\/S\ 13Q ./ 0-----
:TiCl3 O\ \ /I-Zrgx TiCbh Ti C13 e",preferred on@\
are rret al | ocene ol e pol yneri zaj |'&.n catal ysts | PPhs
showyas, fol lows: Ph=il v\ 1 Ph | 0i-0 t-Bu ' -Ti

Bq_j:%tft BU Kgﬁ)q-o—-/- e\ O':: T C]&-'TF@ES or 5T
S preferred 2&5 a nonnet
I

I ne ol efin
pol ynmeri zation caftalyst as sho

o ‘**ZrCl3 ‘

he fol | ow ng;
-16 t-e or r~ci3 In the present invention, by an

e nt and a netal (el onging to a _ _
PPh
NlH 5 2z _A\‘P\l‘:hz W (\ ¥,
S = ~3 .. PPh =N. Pph
# Il N O0---=ZrCl, 2 SN

o \_ Q k\_/ 0---*FeCl, k\CjL 0---"FeCl

|< PPh;

/N\q T1C13

The preferred ones are nonmetallocene olefin polymerization catalysts

shown as follows:

The most preferred one is a nonmetallocene olefin polymerization

catalyst as shown in the following:

-16 -
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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 ,.rggﬁe. It may be an organic materi al
cont ai ni ng an Cﬂhp unctional grou uch as
pol yet hyl ene, gol yprepyl ene, | p utens;

pol yvi nyl al colfol 3 --.Cygl odext 1 d gop @;s deri ved
from nonomners ;_ggé"“* Foncaf or ement i Bned /po rs,

m de, pol yvi nyl | orig

§T ate,

pol yester, pol
pol yacryl at €2 pol ynet hacr
partly cross-Ilinked polyner, said organo-functional

dnothe ipresentdngantionm by camselementi andya metabbelonging to a

cortaRRrtib-msar e P einects, Te KRSFERRaRATG sBALP Or grouping in

it f ' f [imno

the pRAfdic g JF LIcHEm S BroobEpSIUE AL YReAEY) |

CTles spbrokedselidr €oarmet)y mesedain nthea pyelemty invention is not

functional group on _its surface,. also preferred is_a
specpocgdyyliimitedhaitimgyabe & pexous csc)étcg hevingia fungtionad group on
. gg§olii inorﬁ$nic oxide-OéEﬁ halide1pﬁ a met al 4 q
its sufage: 44 MAYRG D OLEdls BBHENal FRPgInIngan praane-fynctiona
groufy BubHh S pbetBERd poly pIoAYIEHS haly Binene, polsvinghicohol,
cycladextrina, andhor¢opolondes ndenesdumfrbhor i deonamersi dof  the

m xt ur ' formed with sajd netal,

e of m xed oxide th .
aforeragationed @cﬁmmrﬁ,tmcﬂ,y@a@,i Dagpeaidsy rpehvinyl chloride,

pols REAUGHL AP GEIRRIIatr 0, ST 6 AL R Etbssinked

Y > OF oo ol ori
PR T e 'BenC o (&, R CoalBunL . S e or o) Primary
amindMsttontlargesimande salfoinéc @gredpwi carbbaypy esemdo, N-mono

SubsHgHIGHE o, MHEP L WG GRARIGo: | H-THond uksigtted; | pebfonamido,
! 00X f |-agl f :
merdigh 85y, ACPURRY dFoRba Y] (TOR0E, Efbef), [ofered is o
partl?ﬁéfb@slinqd&ﬂ sivteficopdanet iivingaa rmg:ln:ﬁiwﬁr‘un&ﬁdgal group on

_ e m xed oxide of silica-alumna, as the carrier .
its suefacei also prefareddsia pgilystiyrene haviag a carbexiydicaggoup on its

curtle T S8l Shlieral s P85, Eope bR ko the
crouf EF SR B AL (e 3eF 1B CoremsLSaeh 5 silica (alse
knowhagesilica 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 TIA and ITIA
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955, Grace 948, G ace SP9-351, G ace SP9-485, G ace
SP9- 10046, Davsion Syloid 245, ES70, ES70X, ES70Y,
ES757, Aerosil 812, or CS- 2133 and Ms-3040. Before
silicais used as the carrier, preferably it is

over heat-activated by drying or calcining at 100-1000C

n 0 [ apfi R h r
grou HICIe 457 o, rfyesd QANSDL PCa et M (SKRIG the mixed
oxide¢ fof sidioa-stumuna,eds fthe dareiquresdeatial npeefeirned iis g1ven to silica,

preferably 10 to 1000 (rrea red by a BET ne
alumppa angt the med oxe q% s ceo QHEWHM%OXUISQ@S qffa metal

selockeff fiBh oA, abif ﬁ%rﬁl’?dé?{%%#%ﬂéfﬁs?%ﬁs 1 bfgrssuitable

sihcé@a&ﬁe?cﬂieéﬂaltﬁ?? Qﬁﬂr@@ﬁlrﬁéfélhﬂ aSa 8! g@f é}i?ﬁnple Grace

carrier 1S pre measur e

by
955, &macepdt4d cl@rrmezeSE@aB;izlerﬁramr lb?eﬁf&i,akﬂ}yadst 5P9-10046,

Davsyo% Syhie T E85 0 ESTTS0 A B 457, TREShul 2 qor -
21333 H@fﬁ&s%&@gﬁeﬁ{&“ i1iGEi§Ch & 4L ri‘h@ncm?ﬁ%fg Apﬂ{fF?%\bly it is

selected Tro mt € group consi st ng

overhé/d}t aeﬂva&ed‘%% drpitiy ofeadciriagest 00L 5060 1C cander aacondition
de of a nmetal” selected fromthe group consisting

of ammarl:/gamatmpsph@reanﬂredzacgdanpssmf@ndrﬁc)emrlw be |n
e sire? irgan of RN e gﬁﬁﬁdaiosgﬁa fkset iBVention is

P refe?ﬁ?%dm@ &,ry an| uﬁg (et rﬁg%:tﬁeorl de* et ogaet(f)l?%lggfi‘ﬁ‘ﬁﬁe lpreferably'

is 10tettal 66)!()r12:5( meThe pytk ivielumerof ithe techot qsepcaferlably 0.1 to
used to maasure the hydroxyl content on the carrjer

4cm |/g (me&swﬁdcby@mﬁr@genaa@@mtm Ogh sRoFRprekerably is 0.2

to 2GRy TR 47 &Eﬂ%ﬂarhsﬁeﬂi%ﬁieg?r mq St s oBfeRably 1 to

500 ”Brﬁgﬂérakhfé@ Fﬂa@efﬂ?arﬁ%ie 3z k! @fyp%a?e ;ﬁeferably 1 to

hal ogenat ed npound, or a netal al kox
100 genpdumdngthe atfeta:lnemeicﬁmcéatatnemmaeeng}ml{preferred is a solid

consistipg of .II1A .IVB or ef er abl
iNOTgANILIRXKIC §aREER N axgage%t%}[aqf‘ohyﬁ?exgﬁ cgr@%nélgst% from an

oxiaglof b e PZh e AR B Boup oSl ETMTALALIVA and

IVB %r p Mo phetleireted 1§ @fhd:a]s(tnaaqmld@)oﬂwm@taemeneéteeldfrom the
umi numtr| chl ori de, al um num tri brom de, al um num

groupréonsisting of tliAi, U AetlNaéhand i 108 growpi Tthe carrier may be in

etrabrom de, tit um tetrai odide, .5 zircqQni um
any FGHPadHEDy A8ezranulatn TG, AR OEAIOT PR CH qip. Any known

techhitfue® & %s 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 halogenaied
alkyl compound, or a metal alkoxy compound, of a metal selected from the
group consisting of ITIA, IVB or VB group, preferably a halide of a metal
selected from the group consisting of IIIA, IVB or VB group, an

- 18 -
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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

i i j t; ri al.um num
alkylta?lllc lf]g?il waﬁlﬁlﬁ’éﬁgf‘%ﬁﬁﬂ% %IR% or instance, nmay
s thenli)]lIiAf,i ¢¥ Bsor brféBh?grlauP_nmn:ﬁanl' lmltl;dba:folm mstance, Orlnay be
t t
exellfﬂlgﬁ%dil@gmm?vg%pﬁy%ﬂéh ﬁ;inpgrénm%m%qér?br%r?n%er? aariuminum

- hsobut.yl al unj . ef [ L alumnum_ . . ..
riiod Gt AR B pa R R, A LBtk B Shte, Rk hl Vpggpiodide,
zircoPfufik efBitd dHIedideds ZiRidiMumh VB tPABTGRNGE N AF¢dBium tetraiodide,

nmet hyl al um num di'chl ori de, ethylal um num
hafnimmoc ittwachkride hy | e furiimum teitctbromtke, phafglamunitetraiodide,
nochl qri de, propyl al ugi num dichl ori.de, . .. ' .
vanagugB, AT, niAnaBHB. Mremise, vaBadiyinigdidemand the like.

j or:|, de; | ' o i 20: . . .
prefdfyBll it ol AP UL TR in Biegpide, rconium
tetra€hlvtidé UnhRAM vaRAGARNO! CHRoridehy b s prsfetiably orisdetitanium

i sobut yl al um num nonochl ori de  and i sobutyl al un num

tetrachkiride iaced ahosingmetrechloydes et hyl al uni num
npnochl ori.de d et hyl al umi num di chloride. ;As the .
Rk AR o T T TRARES, hendgi i eiemplified as
| I . e u 1 . P _ .
et BFFAALRE oA nAhuA SHpr e ) Aolfgdlgtuminum o
butyRllumin@mneand t hef ollileM nPrefetatdyt ype(| éthylalidlinum and
) n+2 -19 that is, -(AI(EL-O_)MZ. In the structural
isobutydatlumingum, anest prgferabty 1sethyk alp@ipynr may be
identigal, or differen and is,a.C - al kyl . Sai d o
Atonsdaageralsdally! rerRpe g b EREhCE iay e exemplified
e AdRe: .4@i no - - :
as b%{%/thg:l%l%oxane aﬁsﬁﬁg}q%gg} [n)&tﬁﬁgjgrt%égns{lturmuct uglgfhlo‘rl_de,
ethyfabuminam pmehercdibyide, ethylaluminum dichloride, propylaluminum
monochloride, propylaluminum dichloride, isobutylaluminum
monochloride, isobutylaluminum dichloride, butylaluminum monochloride,
butjlaluminum dichloride and the like. Preferably is ethylaluminum
monochloride, ethylaluminum dichloride, isobutylaluminum 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
AN | /
AH-0—AIH-0—aAl
v N
R a R,

that is, R,—(AI(R)—O),-AlR,,
and/or an aluminoxane of the following cyclic type(il):

T
O—Al
n+2’

-19-
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R group is identical, and is nmethyl, ethyl or

i sobutyl, nost preferably is nethyl, n is an integer
nunber of 1 to 50, preferably an integer nunber of 10
to 30. The al um noxane represented by aforenenti oned
structural fornula, for instance, is preferably

al_u n 1lo et hyl al um noxane (EAO,
ﬁE% ¥%ylarkh$R2xane (PEQK) and the like. Mire
dar the whardtural Hormulai (9xané (1$),seacktefl theogroipy R may be

I.nst ance met hyl al um noxane, et hyI al um _noxane,
1den‘pe@bwra|d1f£emenangn iS o W(Jéd bxSead aluminoxane includes

| al. fied h | al
methaHePiSakA8E et ht B ROl Tante: ny| JOTHA ARG Inopane  or
buty LAGR AR WRCLIRE, TRINE! SR WHIALY NOANSS, preferably,

most pre um noxane he reacti on

R gromp medenﬂlcahcandaisomeﬁhyﬂ telﬁhy]:an‘r 1mbutgd/ meostaprefatably is
oyt by any method, provided thSaQNI e to realize
meﬂnﬂe NcifnaRdntegelonumer eirk ter api igdpger number of

B or s RySRRRHEMS nigﬁ%é%éi%ﬁpb aéf?‘@li%ﬁ QR pipuctural

fornﬂﬂ&ed for ¢ MRstadlce! er is tgtﬁ@féfa%l Xtrh!éﬁly'l%lﬁﬁilhb?(ﬁnét IMAO),

enmperature below the b nt of the sol vent
thybidmllnmxaamd )grleobutylaihmmMamtllB/Aﬁ))r and the like.
' a li

ol uti on of lt EY activator. (%u
chaar%@ ay £sa osmec%&rs eftede drom, oforgipstance,
' t |
mett{f8Fp At ot Ve ROIIRMRNR xand, o SO!) BrGBSMhinoxane,
1sobﬁ%ﬂhhhmﬂbﬁuh@l13| y dhasthMedinexahe sol vent, then  modified

| oned by the addition. The addition is in
metl'qﬂabmnoxime rReeferced ils oaethiydalwuinesane, ethﬁlalzunmoxane

1sob s1.':1 ﬁrglgrqgkap%lgtr eﬁ}%&%ﬁ@gf Eﬁgth)g]@tfqlﬁﬂﬁﬁ%gﬂ% SRlost" preferred 1s

t he solvent used is of any one,
methéﬂow%ufé@%(hﬂ? can di ssolve the chem cal activator
Orhe treaetltmsef blh@ chieihi daleactheatosalvithathié cataer nibyg be carried
sol vent may be, far. exanple, selected fron1 C5 to Cl2

out by @nyjmeti@dz pﬂwdd@dmm iarablecietealizeibswrntactng of the

camﬁgpwzm R CACARR R0 R R oS Sor example,

the ?fﬂ@thdd& be%)&%h sifisepe, xyl ene,

o ent ane, ro hexahe chl or o- hept ane,
w Qohfem‘t amwdddﬂ dloo{henamlelghtlwm thhec amextucal or stirred at a

temperature below the 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 is miscible with the chemical
activator. The solvent may be, for example, selected from a C; to C,, liquid
-20 -
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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
hydrBEQfB’éﬁ Eﬂeafcﬁﬁ thgoﬁe%o@ﬁﬁ &f‘%”hﬁ% é’lgéﬂe B&rdr%éfbon such

e carrler I on

as petﬂaneaimkamgdreptagbyocltanndal gbhaﬂé ﬂieeaheCMﬂdmitane dodecane,
di fferent solvents have different b0|I|ng poi nt s, it

cyclokexane, todaancs ethyibgnasacs kylere, ¢hlamepantangahlogpdexane,
chlofGBepRhe o CRID-dTadt o0l Poingy” AhiRESIdeanE, chloro-
unde%ﬁh\ée”éhloEetdS&é‘Bﬁ’h@ dlﬂ@réﬁf}%lb%xah@”p@lﬁﬁir\fblf‘olgighgbechloro-

sel etted between 20 to 65 *C“for hexané

ethylterfzene; athlere;xplehes andn the hlekef qrfefembiyels lpentane, hexane,
reacti t enper at.ur e depends %n %t:;)lé( Lect i on of
ecanﬁecge angarddgiueBe. MYt grabacis heyane angl toluene.

bt RIEN s ApbEsh U REMN BY SISt gaotion of

the @Eeﬁlh€a15(%ic\tﬁfﬁtormﬁﬂ@ ﬂ}fe Qﬁarﬁ%@mﬂhd ihd“ﬂe@btl%lﬁ ttﬁnteh%ay be

reaction time, generally it may :
decremssel afccpadimglky. ehmthght eaf tthen faemhahtdlrfﬁerdrﬁesolvents have

SRR R 1 S8 5 SACUM 800 o
the ré‘éﬁ%ﬁp é@ﬂ'&urg N ﬂ?‘éhbﬁﬁcﬁi li’ﬁfa"cBF 'ngtﬁl ﬂf’e%h%’ﬁ‘&f’ 'must be

rrier carri e sence

belowol thentboilong hippiandoft l*nhecfsem/eﬁt aFmr vek@mplest tRé reaction
be inaliquid state and the reaction tenperature and

temptem@tur@amayohetseﬂ@cmbeb@eaat%} b9 HedCapierdig xane 30 zt@ 105 C
neraII reactlon tur% é%‘P d d
for tP 5a19 Sfboé Pl’i% BH¢S ﬁé % G leperature depends

SRR N ) AR

regartt Hoaveve gngendral barthe ecaction ftemq_‘reraama imay be selected at 5
tenperature shoul d. 30 be adoji%gﬁp uIt|n in a

to 1prcl digjeav r thetbering npoitoro veien Thege s no special

limiGiBEA fE ahhégﬁbéfﬁtr@ﬁéégﬁs@*&t@&%ﬁ%rﬂl 3tpot . Jpecase of

an ctVARIPRACAON T8 apél*atﬁféfetﬁ“@hé’eﬁzth%"\ﬁ%@e vy 1% t éhortened
2 hrs. During preparation of the conposite carrier

accondinglging to the present invention, the ratio by mass

of sal g€e3|un1c nmpound to said nodjified carrier
il needs, 10+ 64@01']5¢ f eHhIngt 11t 18 PO 1Y WaKe REGESSADY t0 use a

solvérﬁ@?h@t H£ctiSnCof 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 is 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
221 -
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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
121Ip@qﬁ%er W th the magnesi um conpound, said

tetrahydrofuran al cohol m xed 1o solvent is selected

% pripahyidrodr e ebmﬁ:@@ute are@rodccarding to the present
tetra ydrofuran cyclic alcohol or, a

mventeonaﬂw r@hgrb&mamf |S@16|magaesuan campongrd to said modified

carrigf 18 Aol G Ea Bk DT TorRRER) fihbRrarure is o
to13@@n%wmé9é@éﬂléﬁtlm ishe 1c84 8 Med supporting step,

he sol vent used may be one 15 connnnly used when )
in mher miethod ofithe ywesent theeationgrsdidanagaesaimccerhpound 1s

seleched Fppenn 5o EReRtumcNalidsy BRGROBONIATEUh BAIE, an alkoxy
mag fiBA, ft PR AbRodt LTEhE BIERRSEIEMG BltHed carrier

Wltthﬁh@r 'rﬂﬁ nesidh  EdAohRdedsfid Vﬁﬂfah?@fof@&ﬁﬁpdtl%ohol mixed

hyl er or tetrafydrofuran. In 20 addition,
solvemiet cme m:leetd:@l fianat @ andtnaﬂngfdrolfurmlm}wixct)e alcohol, a

teral SO o S B e Bl et Ao RO Acohol, o
furthg? gﬁgh@d&fﬂfﬂ&f %ﬂ%’fﬂolat ﬁ%@ﬁﬁﬁﬁh%’éﬁﬁouﬁﬂ%%ferably a

nonane ecane an SOners;

magssihaahabithy, i o8P hrefdrabdy imgghiesium hlogidewn at ons,

such as hexane; or a mxture %hereof nost preferably

I8 ithet atautabgair @M@mﬂmg:lsi@m shehsphvient | ksede may” be one
pportin con Nt rat i of. the, nonnetal |l oce
comPORY s Nk Bt a1 Fad Tt iy e selected

I
o GRS K ST gk ARl e s
hydrob@fbcm ol yent | haartln rcarbioal yeomissfidim sditoet2 | mrtmélydi@carbon

sol vent, and then c ntacts with the conpo
solveni swbstipiegdnby i achlerias atomg s aatm&tﬁyfﬁﬂ rhdg, or an

ctherBongh BN RS, 0 SAPCRRET: SN7I  SEhsy hpr °9%t5?h¥?5%fmn In

add1té8f=i Ct{éﬂ@abk n@tl-{}flt E@Qtatéobhﬁwﬁl‘ie bikEi hie{yat alee dedused. The

hen i npregnation b
solvattuml pw:fbuanlmlyl anraa'gmamog;uireen‘golsucslbaaioﬂwelm;amm}.Kylene or an

t he nonnet al | ocene cat% yst on the carri rther

allpllaﬁh@ sabvept hanang sb dgs 150gabom #osmer ﬁB@fle% XMt sheptane,

octane, ﬁgﬁane, 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

-2
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5 present invention are described as follows. A netal
oxi de generally has an acidic hydroxyl group on its
surface, that may react with a catalyst to deactivate
it. Before use, the carrier may be subjected to a
dehydroxyl ati on step, conprising activation by
. . r
impriZhatife et LORGWEN By Moldifhh 417 MPCERUNRn a further
impreghatirajmbyaanl@@uépﬁ}@lw@ﬁrpregmaﬁﬁrg ngethal, e wete support
or reduced pressure for 1 to.24 hrs.” In this

the nopanetaltegsnm catalysh onndva cgerier.at nosphere, it neans

BB L S ST B SPR brifoneR or
f i ' diti f 500
presGEHAalon aE it g cond 1 7 o 00 o

meﬁetwlbd)xide)rgeﬁemllﬁ has an acidicviey drdxplvgrébup ondts surface,
skilled in the art _that (@%f carrier after ,
that may reaet waith sheatadyst to dragireats ﬂe@%ﬁtﬁf@ru% theeparrier may

be s{feged) TBoF AT drbRy I o RSP oS8 drot Wi GRS Lalcining
undeﬁ’rw%dlﬁﬁntdi'@aﬁai&feir?fga§tﬁth%®ﬁéﬂé? Aotivabidieafithé&arrier may be
group. It 1s 20 reported (J. Am Chem Soc. 1996,

complesed 40y )cal tiatinghah 100e 1000i 1 tueear an umert ga20ftnhosphere or
5001C, the easily regopvabl e _hydr.oxyl group.is .renoved
reduged nprassuse - farcd ﬁ@vggsﬁﬁ-ymgﬁ‘%rgi?%f%gqaq%e byr @&y mmert gas
I . r (YA . ' '
et P B R 1 L BRLE SORRE Ao of or
no cefthEaver tied feactedvith thoarabier! Caloiding 15 pidferalvly carried

group of high rlng stress and very high reactivity.
out wtdken & gonditiomvef 50 Oriey 866 Gsét & MetemAT atmnospbers for 2 to 12

b, DRG] RIS 108 RATFw i Y B o bt
. . : . . : )

the QFRATHEPYRRLL £05yh1Bu BFRRS. bR ryePlnges o e gas

aUng%@h@@éynerization catal yst of this invention, thus a

supported nonnetal | ocene ol efin pgl ynerization . .
dat the gresenhilgreationyi the ebjedle odhouerhentaaedvating the silica
.conpl etion_of the supporting step; ver, 1t is .
carriff J8cbagvisic e prBlehoutiadE Ubnd: Bl irsattg group. It is
aim a p t c -olggf1iyn i
fep"%% e o g@%hbggtw 1?#9%32%??% that when,,the drym.g
temperetirenios208 ¢ar 506rCi, sthe edasibpl sembwabber hydeaxed group is

into a nodified gonposite rrier.. The extra activit
remaesichi fiem vihen sus %cestr@afeés@ﬁméonﬁomeaccsslﬂcem@ugf% of low

react%itty?il?utt RIS a}fﬁig 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

_23 -
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51n this step, the conposite carrier contacts with a
chem cal treating agent. A solution inpregnating
nmethod may be used for this contact, in which the
conposite carrier is inpregnated in a solution of the
chem cal treating agent under stirring for 0.5 to 72

inverﬂlﬁgp t%‘r’,fljﬁjé BBltdinZa;ﬁ‘ﬁﬁfoﬂ?éa’ndfﬂﬁtetal%%ﬁé ks Ifrgpg}rﬁlerization

chem C eating agent I's one or
catalgst efteverd rmuchnhighemaotivayg, than cahkpybsitergareiar & preferably
orane, a halide, an alegl conpouynd, an, al koxy

furthgbnisased onte ral Brdidtad ePRPOLtAORRECT. of he nexta activity
obtaiFEyC A RS R 5t Rt Ry VB RiggfRent step

ERNHiS e, %c;é@glﬂo\é@te %ﬁrﬁ%r\%ﬂﬁa%ﬁgwit‘hr al Bﬁfzﬁﬁéﬁl treating

can be exenplifi as silicon tetrachloride, silicon
agent.ef\r ablwiiodeimpre gnatingemethod adeaytbe ansadnfor this contact, in
. tetrachloride, titanium tetrabrom.de, titani um .
whichetheacompesite; GaIsTUN 1BEERREFY dB, a Aolusiomu@f the chemical

wear) BERRP Yo SETREAT O [E2EhES LASPAH, 2 10 24 hrs, most
prefer§bI 220G _Qqusi_/anadi um chl ori de, vanadi um broni de, 20

vanddi umiodide, and the like. Preferred are titani um
fldter achemmicale, treatingpnagent rischdnei o8, moreoseleated from an

hl ori de, d di hl ori de;. f d
a5 80 R AR 1 4 54 R o S ound, an
skog AR B DA TR T BFIRIA et selected

fromi@z@bglfoulﬁbbﬁisMEngrof PAADINVB A LNB wroapd the |ike.
Preferred is ethylal um num and i sobutylalum num nost

prhet bahide o6 agnkgakbelecheshfranetheigsgupacenasisting of IVA, IVB
or VRSN B3 SRS R BRI GRldstticon tetrachloride
siiog) BIAide! M ST, ST Mani
tetrabrampyde) utitanivmdi ¢btraiodeale,i snbooydwmhurtetrachloride, zirconium

nonochl ori de, i.sobutyl al um num di ¢hl ori de, ) .
tetrabipi de unZHEANBRb C HﬂHrailag]}de,bug9f@lQIﬂi ntetraghloriyle.qehafnium

oA 8o L P SRR MG i bromie,

Vana'glf'@ﬁlufd’d@'(g? B PhEIeS P asfiedfed %Eé | tiiiﬁﬁ’ﬁ’dhy ketraehloride, silicon

or | nost preferred i s ethylal um num

tetrachhorede or Ziteoanuet bstrathlonidey dandl ovanadiufhe chloride; most
prefeglp,%;ln @g %ﬁgg?urrﬁa %/etlt?gcl?l)(()?l c—'l: ia;.lidescilﬁzsorf Pe%réui:h Oargdé'ype ()

The alkylaluminum for instance may be exemplified as
methylaluminum, ethylaluminum, propylaluminum, isobutylaluminum or
butylaluminum and the like. Preferred is 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, isobutylaluminum
monochloride, isobutylaluminum dichloride, butylaluminum monochloride,
butylaluminum dichloride and the like. Preferred is ethylaluminum
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5 cyclic type (11), for exanple, nethylal um noxane,

et hyl al um noxane, propyl al um noxane,

i sobutyl al um noxane, butyl al um noxane or nodified

met hyl al um noxane. Preferred i s nethyl al um noxane,

et hyl al um noxane, i sobutyl al um noxane or nodified

-2l U . ; e . .

o e o Y B A0E S5O Py dpluminym, moppchloride
and bsobutyhdliumairiion odlichlorite, mome st afpredermid oned ethylaluminum -

mon GORRSMAS S Sl i miar o o {10, suer
14 RS 850E a5 BT AR ns b5 P g g the

cycli@nGEyr‘l%t pl %‘rn%ﬁﬂlé,' trABthal 8iiaXad] dethpthléinoxane,
ethylral umnum titaniumtetrachl oride and o
propytelinyhdoxenex wohutylaiunmoxane abhitylalien rakane or modified
etlh | al. umi num nonachl gri.de, sjlicon tetrachl or] df and.
methgIAIRIRARAN dTERPHRMadS Iata ARG 5o cthulaleninoxane,
isob @y PR R SRR fied ety AN HIhbRRES kit Breferred is
metmamaﬁ@@ﬁ@xane, et hyl al um num nonochl ori de and 20
et hyl al um noxane, ethyl al um num di chl ori de and
nthehyhenaidalobrgating agenbemaynbienat combynatinre®f twehor more
as titani n1tetrag?lo i de and1 et hyl al u '.numandf h
aforcrReRYORCSF ATRAHIAS, 1GTCERARLE oih it PHEDIGAHON of two, such as

silicGh Wit HIBY R AN '&Xh?L&i’ﬁhﬂﬁgﬁﬂe’ Ali¢op° ‘?@tragﬁf‘?]ride and
preference I's given to e conbination of two, suc
methadaRithigorahe] r sdide i detrabdontityl adndi rethyl&umidumon silicon
tetrachl ori de and mret hyl a] um noxane, titanium .
tetrabeomadnl oginge amethplalymanaxanen ditaasmmm tetrachloride and
trachl ori de and t.hyl al umyno , hylial um .
ethylTHTE0 e a et AR Bl e PRI s TN P iRe. silicon
tetra%ﬁ{dﬁ& '&ﬁﬂd@t@ﬂghﬁhﬁ“ﬂ%ﬁi YAbRBEh16HdRN 4Mcon tetrachloride and
etrachloride and nethyl al um noxane. 30 The reaction -
ethykfluthieurherdichlotideat ititgnagent tedrathtdrede orguudi tethylaluminum
ier can be carried out ovi ded

monoahlondec aitaBRITG ¢ 19tReCh gt ne&tﬂﬁfffféugﬁ»ﬁ}ggi ¢ dichloride,

cthy GRLBH Y HIEUBIBIGRhobhFEL SRy PAERLRR FRpgctioride and

metk@ﬂhhﬁ%nﬁﬁéin@?_et@jﬂammiﬁﬁﬂl dichdbriglet dred antdgtylaummoxane.
onposite carrier,” then the mxture is stirred "at a .

As theparanbiratienowof héhtes,| i suclpoiast ttanimem s dietzachloride and

dth dd . . .
ethyfiaqumm%rl]rna a%% methylaluminoxane, silicon tetrachloride and

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
_25-
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5 therein a chemcal treating agent or a solution of
the chemcal treating agent. If a liquid chem ca
treating agent is used, it may be added in directly;
however, if a solid chem cal treating agent is used,
the solid-state chem cal treating agent nust be

to C(?lzlﬁ%’lhgysth% ‘i’éﬁ?tgbﬁ.ecfféf‘ éfh?ﬁ@?édggﬁ%ifﬁTgwihgeglgéﬁ)% may be

cOnposi carrier. onrs | Opw se.
exenilibiéﬁbd_reacti on is carried out for 0.5 to 24 hrs, then
i's filtered, and washed with the sane solvent for 1 _
o selvenkess addadttecthedepuposite carsespthen thammoxturens stirred
ol vent . used in thjs st is of .an ind r.ovi d
at a fRmpatantss beldubthe BolMn POt s Solydifertnd dhen added
L LS Thec] ._ . iy ) )
thercih b *RURLA tredlihg 4E0GE R Th (Sl of ROFREmiGAL treating
agent.i dfiial lhgdidcchdmicalatreatongt agewbnpoused ot anay be added in

ditech s Bomicvod b Solsh ohemi eslinbomesains Usedodimsolid-state
cherfi) SHEARNE; o GhY HHGsr LK AARRRE AfMbRAGH JAELRE Rplyent, and

then CAMQEQ- RPNARE confPbSItE - SHG e, THR! adaitidaesany dropwise. The

chl oro- dodecane, ‘chl oro-cycl ohexane, 20 _
reacttbhasocawiecd ot tod Gri-tetﬁtﬂrllhamthnn, ischilteredy yrehevashied with

the 1ike, f bly. i t , . h , d ,
the sagt SALKIHELON bitaahEim FocEIiFa/dBA). nokane. —and
tal uene .. H. gk ti hel ps :
IR HFRC spPbfTed iOf. B2 SGIREIC R, I fs R AFROf iy Kind,
provideehit ¢t eanr dRsolvahe Ehemieal ticaning et oFeit Remiscible

~_decreased accordingly. The reaction tenperature
with dbperhiemocalt treativigeagenih bor exempley shmaydeeontisglevted from

o i itbucab ST 450502 b 55 Rhfld o, a halogenated
hydrbP& l%&l?l ‘éﬁ%: af Lﬁéﬁﬁﬁm tl@@i&lé,shgﬁtéﬁ’@cbﬁ 4 ”hb"ﬁ'a;n%” decane,
on { € reaction fine. fFn case’ of “an €l eva%ed’ reaction :

undecaneerdidecand, hey¢ledetkiane, tioleeney ebhyhenzeargdxyhée, chloro-
accordingly, During the contacting, the ratio of  the

pentanoposhkogochexane, t@hlqr@-h@p_taﬁ%a%hlpéarw@mge@dllogo-nonane,
chlofiSREANY 1 stord g gad e, I8RO Sgod i e * Shlsi ¢ EPohexane,
chlof(%i"c%l)?grbéésc%}?lb%l@glﬂ’gbﬁzéﬁﬁ, enﬁmo_cﬁgléﬁ@wdnﬂl@ﬁ%t, preferably

[ter and washed, dried and suction drie

is pentanb! diexaacpultichined cyadohexane, ¢atuéne,. most preferably hexane
and toluene.

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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5 In the successive catal yst supporting step, the
rati o by mass of said nodified conposite carrier to
said nonnetal |l ocene ol efin polynerization catalyst is
1: 0.01 to 0.50, preferably 1: 0.05 to 0.30. The
conposite carrier or the nodified conposite carrier
ratioqg‘ylég% tﬁfv?‘hﬁﬁlllﬁid)lteered dried and suction dried by

knownin the art, io such as |eaching,

!‘Alﬁér the composdevddriion isofrested mﬂ%hedihemmadrtreatmg agent,
encl osed or active_ at rmsphere t hrough a funnel

it maefqbe dpkared andawashede sirecd mdcﬁuctaanedraﬂddwwbmn a modified

ﬁgnt but not the solid to be | eached to pass
Coml?(?ﬁl GATTIEL  conduct the washing and filtering; or
t
st @ bﬁ?ce %ﬁ‘%agédtla}]gﬁ"gﬁpgﬁmg% sgeggeﬂh@ﬁtggaﬁ flass of said
moditfiva &:olﬁppsaeedwmasr toosaidndonimetadl owxste wdefimd polymerlzatlon

catal%héiﬁiéggqeié T8t prekermilychiad 117 teod0) s i nt r oducec
I SR B R RECEr U Ao Yefplof R, frist may be

washfddlr tﬂﬂﬁér&ijddh'eﬂ”aﬁﬂ draisre eed ﬁngv' e thidel kn%%ﬁ'lﬁnthe art,

filtering, to conduct the washin filtering
SUChtd’SGIEFHCéHHg]; that isyveashimg with ansolveint nepeaMemljyan an enclosed

o s g s D ot L B core, i
core Eal@&ﬁ tﬁ%uiolq}f%&lgbk?@fné?lthgl%ﬁﬁ h é?FgFgguc } plss through, to

condl%ﬁsﬂib" Qvhshin dﬂcpvﬁhbﬁrg:b:f blrede@@miﬁ?ﬁl thatbigi Rechoving the

he duration dryi ng pends upon e tenperature
supemanttaféerawtdung,yt}wn adsllngethmsomm@agam,ampeat@lg these
ate gf t he, encl.osed stem

|1
procgditas ANt e Bashnaand Bltddngiona B cothmonly used
meth%'?f”fq @{iliutdhe?ﬁé e Eerpeéﬁ‘%t be M ?Heﬂt éﬂ?aﬁh%ﬁ’e&flst ﬁ?ﬁroduced

non ocene o yneri zatl on ca

into aeﬂmm@ldeqaubpe@amhed smtd Ltmie; r&mwmgmhe solveditotlrough a

condition in absence of ox

suctianhfittesing toltoweid: by furt ﬁséuﬁldé n of %ﬁé%u?wnh@aﬁlsa further
suctiggn i h0g 1 d<aiangh (s gsifg 3‘%0#“ fighier 5 68" present
1nveﬁ§§ﬂ”' ﬁ%@nﬁle‘tﬁogh?n%lv gl?ta Juétibh’ ‘ﬂl%é‘hhg Vi@sﬁ*:'ré‘ﬂerred The

ering, drylng a suction dryin

washinppanid €dteangl step 1tsqnmfembhysrepart§zdlﬁm02 toarzﬂt tmms

obtai nnent of a .catalyst. of high act|V|t%nand

qbéainegd solidi %lefv\}& drlg@lo@t adEMpSERtHES Miqbayt 0 to 120

C u?@%véegi Ut p&gsa{#{eff ﬁgl g%gog{}gﬁl Oﬁaﬁi’&sb%%fér $8®RGined. 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 sufficicntlvaashing,
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| whlchemlmepayeér@ dhﬁmhpds

5 drying, affinity wwth the reactants can be inproved.
A supported nonnetal | ocene ol efin polynerization

catal yst can be prepared by the nmethod for supporting
a nonnetal | ocene ol efin polynerization catalyst on a
carrier according to the present invention. It is an

f1lter‘i’f1§ @r&p‘;g:ellr%dn sif?;rtfﬂif aﬁ)@ %Ean d‘iflg%@gfr)(r?ﬁgrﬂecﬁjcag%f‘ obtained is

very USAthoMhan ifor usbtaireat cefcal abwtl?r o oforligh activity and
catalétlc system to cata ze an_ole

subsexgwendyyaepo aneo withd goedh partiela mormologjserBﬁfomshmg and
fl]tergﬂgBWQ{gﬁﬁtitﬂmt he gneﬁgﬁtegﬁ(g‘\éq?@t L3 re%ﬁtfl%?; 58d%uction
dry1@te?ffi’1ﬁ"t% wil G2 féad% ARAEEH Bw:ﬂaﬁﬁoggah‘)d for

orting a nonnet aI ocene ol ef pol ymeri zati on

dat mlyp@rtadcnmhlmetaltoddlm mlesentpolyreatizationArathlkyst can be
obj ect of the present invention is to use the

prepatashoted thaormetasHoctae SHPRPYERSo! at HEopMaiallocene  olefin

poly B ERAER aiB o A ashlbr 4 el Bin LR b dafion. 1t is

an dighﬁfbd Ontit efd%h‘?é&nbf'ﬂieerﬁmﬂ@le‘thllﬂbéﬁéeéléﬁﬁ ?ﬁie‘rization

poor redularity of 20 the polymerization produ
catalfyst med trelcarnducandrant benised, owhgnairi uge withyawo-catalyst to
products,. associ ated with the tra

formn@ncgt?éy&q Sy SHaing | & catglyze an Q 9‘&' T{apimﬁppll,gmerlzatlon and
copt{BERTAATQROTTEL AILPE“RE, B1EL EUSLTER) < 2hé Brepens nyention

relat€d! o Qulsy rﬁ%dﬂfhﬁnnmhlllwemaatcbl@ﬁrﬁnﬁolymenzatlon catalyst,
copol yneri zatio goducts of better 25

nsupporting a Ilﬂametallocene olefin

polybiatirati 6h dain B Ao Tding afdli gt BRAtH e
LRG0 HELL! 6P thd ’B@s\é‘f@ I ddoRr 8 LG Cild OSupported
I'S a process or o nerization an

nonmerdloc@mid zaitabst obfnibic Sprelemhanfvehtlm g steps:ow@Oan olefin
Usi ng the supported nonnetal | ocene o

|
polymrymtnomr arcapalynyerization h@“ﬁﬁ@@éﬁtfﬂ?fﬁ@érﬂ]ﬁ&ilsw The novel

et bt SR U G bt 5598, poor regularity of
the }Q@bﬁﬂ%hzéﬁdrp rogfict & Aordie d neted ﬁto”cﬁjlﬁléﬁocﬁ‘f@nly low quality

ynmerizatiod, to carry out the ol efin

polynudry peodaets, onssowdated owith yinee rtrzditiomal ﬁlmel-supportmi:l Zeigler-
nonnet al | oc ne oI efin polynerization cat al

t f
Nattpreaiahisti the sapporied mouinstsidecens o tlymerlza’uon
catal$%t R Rrithg t%aﬂléj SrHSEH: ivention 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 supported 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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5 catal yze the olefin polynerization and

copol ynerization. In this specification, the olefinis
selected froma C2 to Cl10 olefin, a diolefin or a
cyclic olefin, such as ethyl ene, propene, 1-butene,

1- hexene, 1-heptene, 4- nethyl-1-pentene, 1-octene,

d I
reamécr)rglgl?%gne Clr@ﬂgornadl eng8 regiteiy?}%onrle’C)t? %%gf}%agﬁt the olefin

polymeﬁlzﬂahmramﬁoﬁcepolyﬁrérezadonne 1,7-octadi ene, or an
organi ¢ nononer containing a functl onal group, such

ddey |suppomd aemetaligcene roledin pcdwmﬂrlzatsmp &ﬂéalyst of the

s R0 246 00 BRSNS B2 e
catalgksse g 'E)‘Iéﬂ*n' Ofmlghlérﬁﬁ'iént 0ahfle c@gbw’iﬂ@rfﬁti&i‘ ofn this

e olefin I ngle diolefin,
specﬁy@dtmhethm olefinifs aekﬂoﬁgdiefrorrganC@ bmﬁ?qgmleﬁmtaadmoqum or a
it refe

evelyaldis 53k 1SR, sSSBRNATTLh RN eyl e, 4
mett L RLRLL Rk YL ORERED” RO SO SAlGaccene, 1

cycldc[?erﬁ’éﬁfeerrﬁ?ﬂbblﬁ*eh)@ eierb oY diS8e C OF0sTRhet Ol Aebublliene, 2,5-

merized wth ethylene is preferably propene
pentaldﬂeueenel a-hﬁxhdmm 1Theotadene| yor iant herganic monomer
catalytl istem of the present |Even |on i S,,S Iect

contgingie4h WKy PR rgrﬂupp SR hoht MRS KAREI5(3, PaGH aviaaip, cthyl
acrylpir OO A0%1aR T8t MRRrRanRh, 3t Y HEALRB BB bt that,

Yy spea un1noxane

by Eéﬁmﬁd)l ngerizatione 1125 thé ormeseht onﬁdehtlwr itypefétd to the
and/ or fhe cycl ic ty (rry.. The aI kyl.al um num or the
polynﬂdryzmlmm | 3 stngkenp &zﬁ 1g&iféna|a singlmaygloolefin, or
é%é ) as follows: N(R)3 |n mhlch f I um,num_or b
8 GREFALC ¢+ QY ecﬁef |CHPtt?']6Hngs PhatlUng Qjﬁ}en grpup, by

copollgﬁ]egﬁié’t&gfgh?t Gk er%”{do I(tPlF Poﬁf}ﬁ% ath#l? SMERR %%‘Rﬁ'e%f said

pecitic exanp

oleﬁhbermﬂ Qilt’mﬁﬁss saldl l@dlmb&ﬁnsnlamd said orgamc monomers
trlethylalun1nun] triisobutylalumnum -29

contamlpg@oﬁummﬂﬂh&mﬂp; but yl al um num di nmet hyl al um num

T SuFiampT al st AV bng: yind Lt spmonomer to be
copo'ifh‘ﬁﬂﬁ’ efi mﬁnu 1éﬁ$§§®?6féﬂaﬁﬂ¥fﬁr6 e, 1-butene or 1-hexene.

di net h um Aum et hy

dites md catalyisbum thei ea’galyalcwyatﬁm ofi the tpregent invention i1s
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 (II).

The alkylaluminum or the alkylboron is a compound having a general
formula (I1I) 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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el aFanneNdin b e, o

5 al um num di net hyl al um num net hoxi de,
di net hyl al um num et hoxi de, tri nmet hyl amoni um
t etraphenyl al um num trinethyl boron, triethyl boron,
triisobutyl boron, tripropylboron, tributyl boron or
trimet hyl anmoni um tetraphenyl boron. As the Lew s
: ' | bor Ofy; or mﬂi u :
tnprqugda{}lﬁm%{erﬁt [ o@g@ﬁﬁéwgﬁﬁpodnd lgi\?:f lﬁigpa ég;lclglr%fe}r a 'Ehlorlde,
triisdpropylaluyhifuas f eti-svs-butylaldintinied] - tacyEldpeitMdfuminum,
. I'V wherein L is a neutral or positive_ ionic Lew s .
triamgdabyminusn hirdisepenty lluminumpitribexylabonomume athydrdimethyl
t.he grou E,may _be jdentical or di.fferent, and is an
atumitind SRR LTE "R o v A Dbin Bbate, il Al pm o, @Fp-toly1
e . . h E n a1 e .
shusghuils G E1880, 07 lebaiaen dol BHRBHHLN Sihoxide,
trimethgtmien bheueoftetraphedsdalummenty | trimwthybboron, triethylboron,
t et raphenyl boron, trimethyl apmoniumtetra-(p-tol

. (p | .
triisafurtyhboran biripropyibarom ; rbatytheram ueroghimet yl)ammomum
bpron i et hyl - phosphi ne tetraphenyl boron,
tetrapﬁfﬁ%méﬁ[oa’(ﬂﬁoni um tetraphenyl al um num 20
A4 PhOMEWITRE] ,“ﬂh@?él@@ﬂﬁfé’,'ﬁk‘j}'{rbﬁt% or alkylboron ammonium

trimethyl ammoniumtetra (p- tolyl) alum num
salt, mémtiopedmsencampennd havingra gedienak fytmplee()¥) as follows:

I um tri A ni . p-trifl t hyl
ohonyl) ol bbby DR fast byl oNiBat O ¢ et ra 19T
_trifl .al i : 1D v - .
whee L d5 A BRI, BRSTY e e RS oAV LD, N is
alumdhuhe bt em | lchmbithe dloNpstBythayi bé identical or different, and

_ tetra(pent af "uor ophenyl )~ al umi num “or di et hyl ammoni um
is an eanyd Ftae*mgfﬁuta obheegtboml ateimsmvaneraine onck ©r mhere of the

hydrgggBi 0 s)esrobr maebp austitifed & pofaloizer i alkoxy or a
phen%é{[%{ﬁer e%iﬁ'cumég&ii@gi?e Hidreof’ SHRERRISS  tri ethylammonium

yl alfum noxane. Any process nmay be use

tetraPhBﬁ?lb @cbmonnet aﬁhm?th?hmlméhiump ol y megtirz<(p-onlyl) boron,
catalyst of the present_invention_in the olefin

tribupplaaroniam orfctiadpesiafilyarepheny bn, bepek; 1 frmsthypiphosphine
thereaf include a_ -30 .slurry pr.ocess, an L sion .

tetl’aBBSEXEQQT(&Lsm ut i OQHIIBFB}&%@DMH?% pr ocegg{%ﬁ)}e%éfla.]ummum,

triprgB5 I AATSANAC tefaphRfyPARRANTGH. NAIRIBIAEARBALST Itra (p-
pofynerization catalyst according to thi's invention

tolyl)s sapeicivah) y tasthplarenfonivm gastrdfase opr quelimethyla phenyl)

slurry process, and nost suitable for a sl rrl)]/ .
alumgngsesyibutylammonium tetra (p-tritluoromethyl p enyl) aluminum,

trimethylammonium  tetra  (p-trifluoromethyl  phenyl)  aluminum,
tributylammonium tetra(pentafluorophenyl)aluminum, N, N-diethylaniline
tetraphenylaluminum, N, N-ethylaniline tetra(pentafluorophenyl) aluminum
or diethylammonium tetra (pentafiuorophenyl) aluminum and the like.

The co-catalyst wused 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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5 When a solvent is required in the polynerization and
copol yneri zation of the present invention, the sol vent
used may be one comonly used to carry out the olefin
pol yneri zation and copolynerization in the art, and
may be selected froma mneral oil and- different
[ ygdr.o :
shurry Bicess dh e propdlh iESoRRIYE BrdsksS, a bulk process and

a gad-phage prdoabsoCRidanppariedinmithstill otede wlefim polymerization

chlorine atom e.g. nmethylene chloride, or an
catalgshaccoadbig ol thist invesitiorxdanpspecisllyy sutdabde for a gas-phase
etraaégr furan. | n addition, ace

h
procegepltie SHLY RFaceRs, iy BoshsHuaEFor a Sty aworessn
aWTl'E?lt' G SOLYRAnt  qE ?éﬁﬁﬁleﬁ’ L9l ueie an}go];%h% izatfin  and
an ali Vi 1 romo to

phati c sol vent ha g carbon atons

copol¥merizdtion Gfitheeprdmepttansemtoonnehensrbeat Wsedmaay be one
and their jsonmers; or a cycl Oﬁl i phati.c sol vent havinpg
com@ayn aseds fiom @y 1Dulf otheexplia hepabuneszagion and

copaflHntiAad A i tue Hin pBaT L ¥ sRIAREAN fuonfla Mifagral il and

i HOR h eqf t tal
diffeyent l'l‘iﬁfd%lﬁ hiakoestohs ] supieal Lo vears @Hgﬂﬁ@%@rbon solvent

cata of© 20 this invertion and the co-catalyst to
havingeapboynettimatrom Hetacl dr orsa byidrocatbow sol iest substituted by

o lGSEELAR0n S Al B TR et bbbl o
exanfiie I OB ST VARSI LRI Ao, or ety

acetAedAM theNtk® miPalse-trauskd s Préferredisaar akehvdtic solvent, for
- system and then the resultant catalytic 25 systemis

exangplee dolwene poid mylenar boran eliphwtic solwesbhasyngearbon atoms
fromafaksh [Khpsue a1y hEsaiife NERP)Re IIaRT oRORERE: (HOCATE 20d their
somPgF el THARE O HIFRAAE cok b Bt Som 6 to 12, for

exanppley hesianat | @n ar eapttare thicredbfieMostarefystdi & diderhe, as the
bef ore the catal yst_ suspension to the 30
polypuaryzation salvant emdhepresent myeRHONt he cat al yst

' t.h - | yst d
JhErvakasas o bfedick HhRutindiE pelmapligesne catalyst of
this Hi\fédﬁ? tanl Ea-é’é’tra'lf%t to3the Polpiicr?A&@6n rebcf®KRScritical to
no difference between ese ways,” and any of them can
this bevestonwiAb 4 hwapr esdre mentonied). itHnasy &e, that the supported

consi deration of, the intera ié)n b tvveel? t he cat al yst
catalygé gdndicopresantt ﬂ@/eétn%tlawﬂq Prigh & pelemerdzation solvent to

form:[)g})éj;ﬁéﬁﬂ@z%l;lﬁ%etﬁ]ﬁohe%?ﬂ?% BIVEA ROricttrioh 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 flirther, the catalyst suspension and the co-
catalyst are added simultancously to the polymerization reactor via
different feeding ports.
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5 process, a preferred way by the present invention is
to add the polynerization solvent to the supported
catalyst to forma catal yst suspension with a given
concentration, then the co-catalyst is added therein,
to forma catalytic system finally the catal ytic

Tﬁ%ﬁgt ic3s889Rdmhkek o ?féf%ﬁ%bél?ét‘vﬁébﬂ ?Hééé’%va}'r 4 448 any of

atal'ytic system concen rat 0 I O suppor

themcmmlwus@d' dvithngdenpreddmtniroferitien cBhoogeaky, sin atmsrd&ratlon of
specifically limted in the present invention, but as

the iaterastion dictycraieitheachtalyshrigispensioni anddathe @-getalyst, the

BT T i S ———
procésy y@rggé’fggfé“ﬁls%eyfl by, "BR yﬁgé&&ﬁr aﬁi%lﬁi@ﬂ t1§ Jlaog add the

support yst ri zation sol vent

polyrherizatded solvdxdly two-itet asysportedt e:nataukg,l'atrr&m zfa‘!rm)na catalyst
solvent. During the olefin pol zation and

suspegeny it ww@n cmn(fﬁrretr@tle@e enitho &-catalyst 1s pdded therein,

to forgﬁim 'd:? al,ggé b@ﬂtﬁﬁ'ﬂom\ag a l&tu@gzglecr SsEe rl? add&d to the

polyﬂl%'?ﬁia%id)ﬂ bei¢een [h 1thd oc %ﬁc Wy%fc@mabbbr&ehtf&hon of the

a, nost preferably 1 to
supppoﬂmatazlyst andpmnsa:msratmm af ¢hbec(&toata])st arefnot specifically
nmeri zati on cat zed by the

timitBeith Lbégﬁ‘%%gﬁ??rﬂ%e%ﬁ )t%}ltl Eée?hepfefﬁﬁﬁ §pncegiration range,

mentggg{}é‘ﬂ {ig%@@slg{ Gg) F/ErtFP éﬂ??@}l@flﬁéﬁ%esolvent
and CUOUOQU'totQSO)bt | Ro- @9‘[3& t/lﬂéft lp@lyiﬁléi‘@zaﬂwn solvent, most
excel l ent particle norphology and good 25 flowability

prefeanibly QIPy, to N supposted mptalystditer polymem’cwmscxivent and
treatent.. In th t
0. 00@@&@ fﬁﬁi&%ﬁi?ﬁ@?sﬁhlte[sfﬁggﬁﬁsrlﬁaé‘%geﬁe e
hehe Bl’éﬁ?g&%@ ?1 If"&htl"é(?‘% l)frﬁéi"ﬂzta'tﬂﬂl off th% present
UﬂECO om¢c nce oO r

I”zat1 on process

mveﬁﬁohhelfovcl@élremimnrers zraqumc‘art@ axampjzyﬁat lumlennpm‘ssure the
t he present 30 invention, the rization
pressmmpmraazt beethies on@nmmmanhhélsgdt n @geears; ggneraldytketween 0.1

to 1600K%: PyelstiPly  ET T 49EPy. iniBet SreTLLER: 1nfo i 3MPa. Higher

polyﬂfé?fi’cﬁ?@?lc ?@%&ﬁﬁé &ghﬁﬁcéf&aPé"Wrd)l%%’iﬁ Ogolyl%%rlzatlon and

process, b tenperature may |e oor
copobjghwrezatmn pbatadgyed by tthesimesetivet supportfdd cmbmmejallocene
obt ai n

catalyst.ph ;ly&ﬁagng iR OB I¥IGT aHeweey, Paghe mrgssure may
resp('btgfg‘:e'tr et?s o _pq%[ﬂ%ré%@@@ﬁfoﬁﬁﬂth% {95 SHFEESH B0 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 is common in the art, generally -
40 to 200°C. At lower temperature, the polymerization activity exhibited 1s
very limited, resulting in a uneconomic performance of the polymerization
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5 invention, preferred is 10 to 100C, nost preferred
is 40 to 90C. Wen the supported nonnetal | ocene

catal yst of the present invention is used in a

copol yneri zati on, the conmononmer may be introduced into
the polynerization reactor in a batch node, or in a

procEX YRS a@%%hteﬁgﬂﬁ%tqlﬁgq%aﬁhﬁ) ﬁé;ﬁ?%odﬁ(an)}% morphology.

copol ynerr z ucts, conono

In thintaseuedd diffienltamoobtaiaf pOlyitet pastitiedadeld exeellemt particle
total amount of the polynerization products. In the |
morphapigy g ngapdatﬂ@wa&iﬁtyop&eyn&wz agndn thnst pacreasing the

a7t U "sGCE8 R P ARE T U prsens

invelggggfgk%rg%g% wfmwcyﬁﬁo@f B%eﬁ,%s&ﬁ YREtS 90T ng

the i ke, mdy be lsed in the present

iWhent thensuppotted honaetalhecent sptalysvofothe peesent invention
. pal ymeri zat] on nmass, and, the heat and mass, transfer. .
is uspddinedreepolymerzabem, dhe 9@@@1Qm.eirdgayab@|1@.trqcﬁéced into the

tifFring s y_be 1 200 p preferr .
pOIY%%I#éﬁh&nTﬁgggﬁog?ilﬁ gbi gﬁgcr}} Z%}‘?O%‘% aanrd it s? SRt mode.
Dep& Rty oz #heohiffed ROPUIGneEtizafBni prodiices WBY 88monomer

carried out 1n the presencé of or in absence of
may fedmigeduced finramameudnt bfd.0deo fAfopbaseden Hee sotal amount
[ of .the polymer nolecular weight. If

nodi fyi ng agent
of they ﬁ]@?g?ﬁaoﬁyﬁmfgé‘ﬁsparti al pressure is 0.01%to

o ' gern 0.01
SR PRGBS P PRI presen
invefisaUsEe Gasthesutipdnbeds npssded) |oaeneiwd epaddle, such as an

pol yneri zation catal yst of the present invention s,
anchesgapeall prepeliebitgpe oanopen-dypy @F scsysw-trpeetirng paddle

and JhgyHe amiay (b Saedly fhERG Pyt - Bty SRtiofn (i fagilitate  the
disp&Rih Yo GheY PP GIERIOR! ndlR aR HAYCHELY Brid ARALS Cttansfer.
nonmnet al | ocene efin polynmerization catalyst and a :

Pref@ecdabal psopeHepdgpe stirrime palddiey Téichstiemeg speed may be 1 to
pol ymeri zation of the present invention, the co- -33
2000cepm, preferged 100 tadYhipmas t hat af orenenti oned in

IEGHLER, B bR Apg CHRBERAINRR" of the present
v FSHERHS L UTASHETBreres of Y s enes ofhydrogen
If requingddal ydropemend FAR 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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5 i sobutyl al um noxane (1BAO, trinethylalum num (TMA),

triethylalum num (TEA), triisobutylalum num (Tl BA)

MAO- TEA, MAO- TMA and the like; preferred is MAO TEA

or TIBA. In the catalytic system when the transition

metal atomin the supported nonnetall ocene olefin

I zati,Qn a f

catalfgt YI¥ed FEMNETSERETAN hal pfEnPORABHCd, HE dRTHQ] with the
olefinepalymeenatani alikbtcopoliimdtizatibn. 1Specifdéill ¢yt enay be one

ne? y a preferred rel{?)rgdﬂrls AI/T| Tg 1 toYSOO Y
selectod |féomaan@ umi nexaa e & Rar alky laluménye, oy the mixture of both,

suchpor%rfrﬂe&m it o IRAGhon FiiefiiBinggane  (BAO),

rﬁgr'lémﬁfr Ir@% 19 tenp(frmt@f i s CQ@MﬁB’tﬁfEﬂhnﬁﬁdrﬁe art (TMA),
nera to 100 eferably 10 C, nore
trletlgrlaiwmhhm JTBEA), 9ﬁ¢1SdUI.Et ]lmnmmma(T]iBA)prhést(Dr—&“EA MAQO-

TMAcsigh ieclifs] pherarzediionviAO: e g 850 Aavent on
T8RS Sy RAPYET RO BRI metal atom in the

suppbf‘teﬂ"‘%cﬁ{rﬁ%ﬁ{l@@c@ﬁe harrérﬁv@ep BrmieRi AEsN ceatal y$by $1oeks - present
he C3-Cl2 olefin may be sel écted from propene,
1nveﬂ11bntsn51 Ihpelratsrmeo nhmexmatalgrstrtettiyemmpmm metallocene
r no bor nepe and.t he

1- hept
catalyhbm AJE & Fof b APBiSERele TShen Bretemedantio is AP = 1: 1
e ngr e t IS qpr e
to 540 B ERErALE) I AR RIBoferf RS rol{SIEART T 1E" PRIT00 (mole
ratl()) ndex of the polyners, generally hydrogen is used as
a chain transfer agent in the s urry et hyI ene

pol therslueny @thylenhepolyesenzatiovenli she " piascagetnvation, the

polyiiaton e ot e ars g D ok A Tk g1 to 100
|

SRR e

pressmeﬂst@ qnto 8. @MB’zd,rpﬁeb@lml}Sf)llvw@ 0MPag carbon atons

romb5 to 12, or hydr gcar bon | vent suhstituted
haskursyieshyleie polyMseretianiof the PreseriaBysntion comprises:

homBpfiler AP aic el kg rplifidfiof, of beiPlsngoang C.-Co

olefi gc I?;Qhé&ﬁ%%éﬁcé% he?ﬂn’ﬁ‘gé’hféﬁ i#AhBSEN c Al ﬁf@g@rﬁ The C,-C

mxture t Aspects that are no
olefispawiy ibwaldeye ctedt [fmmdplnepeneeflebmtenehdspentene 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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5 aforenentioned in connection with the olefin

pol yneri zati on and copol ynerization of the invention.
Addi tional features of the invention will be set forth
in the description which follows, and in part will be
apparent fromthe description, or may be |[|earned by

arorr{%ﬁ?&knven fhé@%%&?ﬁ‘éhg{ionﬁof Iﬁfértbeﬁgﬁﬂ?%‘ﬂ HRphatR solvent

rese | nven

having|ugboat atbray ﬂramsﬁ tdel 0,04 loywloglipdasimkebverttiuhavheg carbon
present invention is not confined to these exanpl es.
atomshﬁomﬁ(t(déasﬂfﬁ orxtuee phexansi s i s neasured according

Rfedth; TBRE e oL USRS ERRINY Shichi oied Belf fhfer to those

aforé%ﬁbhﬁ%fﬂe%?t HRN CMmeMsda 2&11'%?(3@1%3 d-le%”mt Eﬁ)lghﬁ’é‘ﬁ‘iétlon and

for supporting a nonmetal | ocene catalyst o
cop0¢9n1ﬂl$zat®0na1ﬁﬂw1m¢eﬁtugh acti vi ty conprises mainly

foIIovm step A silica, e955 ed_ as .
gd LFes @ifrthﬁemvem@% il %ﬂvﬁanaﬁe description

Whlcﬁ'loafocljlgﬁfg; %@dﬁ&g p%lg’g ﬁgﬁ ﬁ%ﬁﬂ)} ¢f V?ﬁ)l@rﬂﬁ]g@wﬁf}?ﬁ r may be

learrfé‘?f'bgr ek il Shé ifReEBNPr eserved under 25 an inert
gas atnosphere. Titaniumtetrachloride was used as the

chem cal activator; the activated carrier reacted
't tit etrachl then was filtered
ﬁﬂﬁ@ ﬁ@gm%(?qalé’aeﬁmogﬁb?llﬁﬁeﬁ 0dy to obtain a
f s b t .
TN AAaRT iR, Pobfher SRl B e following
exan?}ﬁlﬂe@,r ibig thespidseaelineeniionast bt sbufimdii@thedd aﬁ@tnples

m xed solvent to forma solution, then the nodified
ckhe ibelkvdensityiaf the pohgmess usimeasbredascording to a Chinese

e O to 60 C under stirring to forma
Stana@éﬁ—%tf%ébﬁ-ent system The reaction tinme was 1 to
48 hrs, preferably 4 to 24 hrs. After filtered and

washed, dried and suction dried, a conposite carrier

vEsamipies ned. p é}ﬁamicﬁn oﬁntmtswppoﬂgdemommmakiocdae olefin
was Iess than, 1% by nmass, the average particle
polymerizataonweaialysts 100 p m preferably 20 to 5 40 p m
the specific surface area was 5 to 100n2/g, preferably
5 to 30 nk/g.

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
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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 60'C, preferably 40

S fon.-chen
transpgré@.csg% 'OI:l'Yé 2&&6@&@%@@% \eW%sa ﬁr Iﬁg r48t’(l)1rgb$>%%yably 4 to 24
hrs. A\ft&rf fI@Iséredrmﬁt washeal, rdeed endeogtion dorehe obefposite carrier
| ymeri zation cat al yst having the foll ovv|

was ebtfuaedr d heravaties seoiisatiof magnesipm chloride was lgssythan 1%

by mass. i evEEde %&%ﬁéeé“ahﬂet%Fsvﬁé’ipﬁoﬂlh@ncﬁé@ %&gﬁér@biy 20 to
40 p #dtHd EE&Efﬁ’c SAFfRG Ay SHGLS 99 KD0ME/ g pieFefatily 5 to 30 m?/g.

suppor t nonnmetal 1 ocene catal yst.

ddmoaslhtyelroasrmgnamdm chdiondepusast addedricen mtdahydrofuran-
porte matalloce e catal yst are all fl owabl
alcolseh .@nge venb rt@s @ané teysﬁugmtuﬂéeeaetnr@mg THelevated

tempeﬂ%@ﬂ?@ gﬁ?@gﬁu?lt?)f élg%{)[% g%[] {ﬁﬁdl %ﬁ%, thE femperature

rang é%éi‘ﬁdrﬁC@'ﬁbCﬂ(ﬁ“@ ?ﬂ@fbk@lﬁ*l motthesar@, therefore t he

nonrret al locene ol €fin polynerization catalyst in the

detepialuminophacnayabe use|d| dord chamicaly mwaliffcation of the

sanme kind of catalysts, 25 the .reacti.on steps are
compasiés CAENEY 10 n@@ﬁﬁmdecqnypqs%eaé@e@m a1y

fz/ﬁgﬁua{q { %ﬁfo%?@%'l@ﬁﬁ ﬁ?llfrﬁ‘é %tfcﬁ{ gllv‘?ﬁ‘%”cﬁe following

ghesium e was
struc'tﬁfé addnfselved iatdgsblentn xed sol vent to forma
solution. -36 Exanple 1-1- @as essentially the sane
as Exanple 1-1, except f he foI | owm ng vari ations:
Magnesi um i odi de was di
t et rahydr of ur an- propanol -, xeégol vent to forma
€

=

solution. 5 Exanple 1-1313~%vas= entially the same as

Exanmpl e 1-1, except foréﬁ@ I"6%i ng vari ati ons:

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.
=36 -
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Magnesi um brom de was dissolved in a

t et rahydr of uran- butanol m xed solvent to forma
solution. Exanple 1-1-4 was essentially the sanme as
Exanple 1-1, except for 10 the follow ng variations:
A netal halide, zirconiumchloride was used as the

) AqLbvabar: iy i cts1 Wi
B ahT or e FRE g e A S R REL 1 " ekBept. for
the fdloevingdadaticnsn dried to obtain a nodified carrier.
The ratjo by ,.mass of .zirconjumchloride to silicais X
Magpesnanygehidsiwas cissplived ing T@it@sluffrafumnzpmpanol mixed

t f - | al cohol m xed solvent to forma
SO]V%@I@%%@@EF@{- 1-5 was essentially the same as
@%fﬁbﬁe 1-1.3 e%@gpésge@ftialwethfeobéﬂw AY Eﬁﬁhﬂil‘eoﬁ‘sl, except for

Magnesi um chl ori de was di ssolved in a
the foHomamgivafiatimmshexanol 20 mi xed solvent to forma

| uti on. ampl e, 1-1-6 essentially the.sa S
Kagpeslumy bIofeil Pes GREOTTd othnd vistialy didaran-butanol
mixeﬁﬁ&ﬁlvelﬁl%ltb rn{iarﬁﬂ%itt@ brom de was used as the
chem cal activator: € activated carrier reacted

Wxtdmpie deni-dmpbsosssatialds thicl wﬂﬁdaﬁrﬁxaﬁgﬁ‘@%hhﬁ except for
dried and suction dried to obtain a nodified carrier.
the foHewiag vapptionsss of zirconiumbromide to silica is

Ao O A AL P T el BB scvaor
the @l%tbﬂn a%’iéf‘%ﬁcﬂs‘ Jwﬁh"‘%grc%ﬁﬁﬁ | A1bYidd etlRai8 s 8filtered and
anpl e ‘i , except for the tollow ng variations:

washgdredraéd rald dactiandiriednid lobtaide weedifsed casridre The ratio by
chem cal - acti v?t or.; activated carrier reacted

masspt BIIZOomUAY N mddf:it@te?i?iﬁe?slf}fh #0ied and -37 washed,

Ao S A 8, SR BN SR BELAR lcoho
mixelsdbenunenm heigge ves wssoved

Sxampbn.1-3 -Exwapgl esserntialbg thessmmicahk yExhmslemd- hs except for
the fgﬁgnwpilneg %ér]i'ati%)ﬁ%(:ept for the follow ng variations:

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

Example 1-1-6 was essentially the same as Example 1-1, except 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 Yor
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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A nonnet al | ocene ol efi'n pol ynerization catal yst having
the following structural fornmula was used: '' TiClg
10 The condition for heat-activating the carrier
silica was a drying or calcining under 100-1000C and
a reduced pressure for 2 to 12 hrs; The ratio by mass

‘ , . L ” : 1 and .
wastE RS SUkE, B 18 qbeatn Eclifhed epfiss® TiiEratio by
mass'6Phh@elihMal ethcyide ¢ vibieatigdl Wi0h a solution of
titanium 15 tetrachloride for a given tinme, then was
Nagaesdimwadtetideanwadr idessalyedobnaian @traftydiafaran-heptanol
rrijer. 'Ql'hfeqrreacti on.tinme has an influence on the
f

. C
mixedosefvept t T 23 QMM r achl ori de on the surface of
- r [ r ars

IofiBle 10 RAs SRRIAIY UHE bl o BXhple 191 SbkbERt for the
follobﬁhrgao@ﬁgtiiodg; and vice versa. It is discovered by

the present inventign that the reaction tine is 2%@5 .

¢k axaarmastallocene elefinqpelymerigagian eatadygt haying thesfollowing

here.i s special,;. limtation on the reaction

Stmc}%ﬂf}eﬁb&pﬂ?ﬁé “}Ioals ¥4 hown to a person skilled in the

art that, less titani umtetrac i de woul d be I ost

fromthe system due tjo raoryzation at a | ower

reaction tenperatureé, c‘*asqL@avorabl e for a

i mproved | oadi ng efficiéricy>oft titlapfum tetrachl ori de

on the silica carrier, 2 hu’s--f\]iiagreasi ng the | oadi ng

of titaniumtetrachloride. For an olefin

oL TR Tor holiib R TR BB il biSrh Bying o
califfhE s FoOPROghes BoRl EBALea ey ot i s

ITHErAHO B einiaghbsmaenesidanahlorrle té silécessas at €sla
condition of |low reaction tenperature and long -38
rleganiwn teirashlaridenwasamsed pagheghamicalagtivator;

trachl oride is often needed .for .t;he i Lon wigh .. .
e C ittt ilamEratisd nagtbe o opRURtiGH S "itanium
-al. bl mes. o fo4h i -
YT JOFSP 0, kAT i, 147 PRI, and dried o
obtain hanodifitdt el Mitereactivn timeviakdnundhrerrcsomni thet loading

condition. The titaniymtetrachl oride splution can be. .
of titanim de@ashlotidecon shesintach 0 SilicaniA Hon G Braden time will

ot e LT A L A P R SRk, and

 vice SrEh] ﬁrisoc%i]sbb%f“é&' By i PESHEt! iR eWtich Heatetlfe rddtade time is
i's preferably

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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sel ected as the solvent for filtering and washing. 10
After drying, the nodified silica carrier is a dry and
fl owabl e powder. The tetrahydrofuran-al cohol m xed
solvent was replaced with a tetrahydrofuran-cyclic

al cohol m xed sol vent, specifi cal ly,

reacﬁ@ﬁ rtﬁpiéd %#ftﬂéasrhrﬁéé Ct!ll?ﬁe Zi%.ﬁ%' ti i ggtl‘a'&htlaﬁ] R de'lfeI%needed

he HHQHGSIUWI nmpoun was re

for tlwlmmersyonlﬁmﬁdmaeamenadmd said panntisian may\/bemfﬁted for
was .used in the ﬁr esent exanple; The nodifying a ent
severRl ddmas: QRenpEANCrB@ITtiscal TBA Fcsons wmmn ds that a carrier

havuig?;{arrrgﬁrgh\'\?qarchem ﬁ%’etg}atvﬁ#uﬁaﬁgetﬁqmpﬁ g}c?m]nhg tovided under a
mﬂdtéd)h&ﬁ?(%Y’I%é”ﬂtﬁ'ﬂ'i‘hﬁﬁ‘%e’éﬂa%hﬂbﬁﬁe §Qhﬁ>iélﬂpb§n1b8 al Mfigture of

essenti al y the sane as np - , except for
titaniuh! ¢edraghlaridat wath: aTIselvﬂMr ahhmh)flsr amsmbcbhomth titanium

d.sol vent was repl aced
tetraeléﬁx diof gh-%y@agkn@%%nmm@%gs@wm preferably a

solu P B0 B BFEL, Wi FERGERC Fhraples preferably

selec%@diﬁ%sﬂﬁeesolﬁi@h't'f%& fieringPhnd adavhidp tri ethyl al um num
Exanpl e 1-2-2 was essentially the sane as Exanple 1-2,

édtepdrymg, theenmﬂllfmd sicacartieons a doy and flowable powder.
t r ahydr.of yr an- al caho xed spl vent s repl ac
hihe, R s Rnr aionel) 46 %cﬁoﬁofveryr*ﬁeWﬂﬁSﬁsgfwd with a

tetrafrirgg? yi nnuggeeilr%pa?o: Sglhem cal Jke&lcatl on ofn% Thespemflcally,

tetralkpdpofiran -cgeldticatansiswae piseeeith vhe bresent example
triisobutylalum num Exanple 1-2-3 was essentially the

saghesigne compenndptugest wase feglaeodin gNlth an alkoxy

ma g iy BABds, SPRRIEHD 1. DI IL s BAeS AGH AL Qicpresent

exanﬁﬂ Exanpl e 1-2, except for the follow ng variations:
€’ magnesi um conpound used was replaced with
Nty eXa@iEhitng agent used for chemical modification of the comp051te

carrier was replaced with 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,CHj;

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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Exanple 1-2-5 was essentially the same as Exanple 1-2,
except for 1o the follow ng variations: The nmagnesi um
conmpound used was replaced with MyBrOC4H9. Exanpl e
1-3 was essentially the same as Exanple 1-1, except

for the follow ng variations: The condition for

M TR O enahl PORECRIY g0 e, clfmposic

I Nl Ng “un

carrientvas typlaeed withhagisebutylalbneiriwe. to silica was 1
10. Exanple 1-4 was essentially the sane as Exa

npl es
Exampla -132-3xwast esseatialhy thel samiengsvaxamplend-2,TeEcept for

silica was .not heat-activated, but reacted directly
the fg}l gl[ﬂn
PAVIREGMEEAGRM520 chioride to obtain a conposite

R , : L ond
T hRfgnestfint fobPpOUn ARG AT Wi, MERFOCH:
Exdmpip| le@-4- Wasoedsehtialky ehie saore abeEkahiple he2, except for
variations:, The conposite carrier directly reacted

the follopvingVABAAANS: | ocene ol efin 25 pol yneri zati on

SPUE i ipe BT S PRI LALLM PR, o,
E&fﬂl?le 15&3513%316@5@&“&?&1@?%@ b@iney ak B xaaifFleas-2, except for
Exanples 1-1 to 1-3, excep for the following two

the foHovainigpwnariatiortse same time: Silica was not _
t-acti ted, but t ed, di tl i,th. [
I R8N U CORRBPHIY Wt eas ERIgerHewith HEEREOTH.
; . bl or] arl i 1.
it d-2apanareaamislly Jhb Sung oS B tpl 141, Excdpf for the

folloﬂﬁ%‘?ﬁ@ﬁhﬁ@@ﬁ@ olefin -40 polynerization catalyst,
rat fer than being treated with the chemcal treatin

ddentcandiprogpdoe heat-aetivaliag theposirier cadieacwas a grying or

Exanpl e, 1- 7 i al Ly th Exanpl es 1-1
calcipgARuRs o J6F nBRS B gk g o U o s

Vf’}&?éﬁe r nRagd6f B‘Pﬁgﬂési 'c‘hlé?icf@fcf bgﬁcaﬁ%ﬂ ¢phgced

Wi a solid rnorganit oxide or a halide of a netal

Fotaapie 1-domakshessgnoiad] ¢ ehsisamegsoExhifples! 1A td VA3, except
and | VB group,. such as al um na, magnesi um oxi de,
for the daHiowingvasiations.coni a, thori um oxi de, magnesi um

PhE5H186 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.

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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Exanple 1-8 was essentially the sanme as Exanples 1-1
to 1-3 or 1-4 10 to 1-6, except for the foll ow ng
variations: The chemi cal treating agent used for
preparing the nodified conposite carrier was replaced
with a m xture of nethylal um noxane and titanium

pOlyﬁl%Hf%ﬁ%%l?r bgﬁa\}ﬁﬁt g‘%@{%‘ ?ﬁt‘i@”bgirrg’ hileafdfeith! YRE! chemical

was repl ace e rahy uran-aronatic

treati@capeht té prepaagnphe modifiedwdmpostte-gireiot,
net hanol , tetrahydrof uran- phenyl et hanol ,
tstarapleldof/ uwas- pysemiially gﬁ§|§ame as Examples 1-1 to 1-3 or 1-4

o -6 SERERS TSR B
o gﬁl‘gﬁé’féﬂlﬁl‘a@a@cﬁ‘rf&ﬂ wadt bceénﬁiﬂi‘ﬁl ékdgg?inﬁ?ganic oxide

magnesi um conpound was replaced wth an a

or a hah'descbﬁ?]me?? sﬁ?ecfe@ribbm thg OcHB) Gonstin@oeif CHR) IT1A, IVA
OC4H9) 2 and the |ike. . Exanples of preparation of a .
and s’\lf/g’(@ogtl'@ﬂpnoﬁ%@i aPRP 0BHHEIBR of A ZHSISPRAY | 9314 titanium  oxide,

. - : : l:awi ng exanpl es.
erco@éim(gﬁpﬂ5%&$hﬂt%esgphg§nhﬁ@llg§anpI es, the nethod
D mphrd-Ri WasdesdeaniEivlthecgiifecad #Exahpdds -1 to 1-3 or 1-4
conposite carrier of high activity conprises mainly

to 1-6hextopt fﬁm’r tiye foblesyirg ¥paadtons of a suppor t ed
G’ cihemigal eranyEuagerdo WA atoba Birgaring | e modified
comﬁ@@ﬁ AliRetatediated \Wt‘ﬁ;% %tixﬁgr:é’pgf ;}bgﬂ?yl%fluﬁﬂBGXane and

a nitrogentgas atnosphere

titanfirAPRtaiol6rRfe;a nodified carrier @ 2g of the
over heat - acti vated ES70 -41 silica was added with

Amtrahpirafhwanralechali r mingd t sohveatiedvesr t replagedn with  a
etra B o B ek T oS B AR BBFaBS AR Rk pheny!
et AR SRR BRI 0 OB phenyoutanol
tetrabgdrofuran2gaphtiyel ounetteprelsi uretcalipdicfuranesaphited  ethanol,

wth 40nl T and adde dr(c)ﬁgps W th 5m absol ute
tetraby dseBiran-aapbthyubuianpls as €0 C under stirring

S5 Fulig O bt R APRLLR] s

for eg%ﬁgiayl{eg chgg%ﬁﬂggq Mrpd OUH ST B Ny (2 S, tah diehe 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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10 dried to obtain a conposite carrier. The water
content of magnesium chloride should be |less than 1%
by mass, the average particle dianeter wvas 30 p m
the specific surface area was 25nR/g. In preparation
of the conposite carrier, a sufficient reaction at

silicasgﬁéjﬁﬂﬁﬁ:dséviiﬂf ¥gnt %ljn%ﬁfré:ﬁnggr ’gfrtfgﬂgigtﬂfe"i‘ﬁﬁﬁﬁéﬁnfurther with

I e use Ion O
IOmIWEItinl (6&/0%15%?1 ehe:xaehnez ggjlluﬁgln faﬁmeeggmgbglt tX)C for 16 hrs,
carrier was a t ene, addeg OpwW Se
then W&ﬂqIWanneldl andéielft?r ho%@ami 3 roluoascinal béw\gcuum dried to

nd 20nil Ti Cl4 (5v/v% Ti O 4 hexane
Obta%ﬁllﬂl?@ﬂ@)l 8‘3@55‘{6& at 20 C under stirring for 2 hrs.

;ﬁgl Bafﬁt’féﬂrtﬁf &%M@%Qﬁ@ Sndidr; '2%hﬁﬁg‘ﬂrb'ﬁs%ﬁ'§%n6511%m chloride

ene, and fi nal y vacuum rie t hen a™nodi

was addpdsiith t&@mll"EHEyamablatdaiemiedroﬁmwrvatthcﬁnﬂfakmolute ethanol,
I ocen cat al 120

S orted nonnet g of,a X
after @Eﬁédwafﬂy@ eatcgézgygﬂ BRSIH %éorf p! ﬁma&{ﬁed further with 2g

of ' SFHAEY, SR, Andieh el Hrlad StRRafeoR Ybd. then the

mlxtilfé 'wa@%@ﬁ@ﬂehﬁﬂy e weith Q'@Qﬁl%dﬁﬁu\ehbh ﬂﬁaPISz vacuum

he nodified conposite carrier, stirred sufficientl
drledf do 2biainr 3 mmqtm)sﬁta caariers, Thadwaten cagtent o [magnesmm

chlogge atigad te s R &/eﬂm”“”‘“ ths e dicle diaineter was
30 uRd H'El Ff}gé’ 1§ @rfﬁeér aflq @ °r quI preperation of the

non cene ca ysSt "are al ry fl

compeyitecarriees gnflfifitdehbecat Bohi ag50aC T eider tergas akynéeded to
was recorded as CAT |-1. 5 A pol ynmeri zati on process

formwi transparenrsystem Hdnoisongedwasdi bis. of et hyl ene: 50ny

PURBTAGRE P (WadiTIeE sipBROsHE: SATHers ok of f dbe, composite
carnEP ts""lé’dsde aﬁﬂtl?%b%f”ﬁ)lﬁéné sgHueqt d’i% ﬁ%de&lth 40 ml

aneous neti zat1 on au

methgfﬂahrmngome {11 atedMAD taluaiea sofutiﬁﬁ) lapnh 201111 T1C1 (SV/V%
et hyl ene feedl was sust ai nea till yneriz

TiClprh&mne wilutt areagaedr ahchad ¢ er stlmng %n hrs. The

mlxtll.j}g%m %%%’\&ﬁgﬁé%@ﬁ&pﬁ%@y m@% iﬁwéﬁe, Ha ﬁhaﬂ%ﬁ\/acuum

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 1.52ml 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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Result of the polynerization shows that the catal yst
was very stable in its activity and was 14.7 KgPE/ g
cat. In the polynerization, ethylene is 15 consuned
in a stable rate. The apparent density of the

resultant polyner is 0.330g/cnB. Exanple I-1-1 was

el"[fe[erﬂhhé"db’taiﬂ@d S&ffﬁp@?lt’éxé‘gﬁﬁ@r 'mjedlf Ebrﬁugé%f‘té‘ecamer and

OW ng vari ati ons I tani um fl uor

suppohed heonwwitaHotenat cataldt Tare haldt dayt flawvable asolidr powder,
riﬂgcteci‘IV\/lthtltanlumfluorlde then was filtered and
rese thg ptaagingeasek.i on dried, then a nodified

T LRANEE W IR A FIETHEt hanol i xed sol vent

E@#dlﬂrfﬁﬁ'lﬁé’ﬂléhr}ﬁ'hce% wht Rt @ABY-nas recorded as

yrrerl zation ;Jr ocess was the sane as
FHampipolymenizati onhef etl:lyrlelnel (mgnpf tha suppomted catalyst, Sml .
exce t .for

methg R B A< YRE 1 AL SOBBIER LR AORIT #ipd abdOmt%) as

co-cBAPHETARL 5, M AE PR BVBRRIRIE nABEeL i lageously o &

10L P Wﬁﬁlﬁé@tﬁd}ﬂ@tﬁt@c@@?é i etirripgolad sthitedt Wlﬁnlaufate of 250 rpm,
rom de, then was filtered washed, dried and suction

ethylenieefleedingbveas sastaigiet &di @apﬂlﬁmerm@mesu prassede def 2.0MPa

was Eic/isd s Fomdnduifeiza dorlﬁ%ﬁiﬂafﬁ 5488 sdetied out at S0°C.
735g{ﬁ5fylﬂ%9 s @jfalr}e]d %fth @! ymeri zation process was

€ “sane as the CAT I-1. Exanple

Rels1dt wdthe rytmahlzatIUnesham HmtEkengital gs-tlwasmgt stable in
for the fol ovmn varjations: 10 .Sili ace 948

its agHvityhendatvasni ic/ UKERE #h catgln th Nerarizapng cthylene is
COHSBQ’{E?Q/;&\E?EJ[&%TC ¥} ed%h\éagpﬁgfe%ta&eﬁﬁ?y Y Bsultant 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 I-1 with the
CAT I-1.

Example I-1-2 was essentially the same as Example 1-1, 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;

- 43 -




10

15

20

25

30

B B R L T e -t o e e cpane et sat n sa Rl My R o B APV 0l a1 s 2l e 20 SR et T L A L A

The activated carrier reacted with titanium i 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

Lhie deti¥pRad BaniTer reabigghvitDIRIRIURSHERIBTENER was filtered,
washeslsf ”edne@lahyl sinticardried tE)(dJrQahlealﬁﬂodlﬁe:cbparrﬁer t he
ol low n ri.ati ons Grace SP9- 485 was
MagnﬁwmtIOﬁ'@g@wm&swweﬁrHganfe fadhy drodbspgre pRgol mixed
rc hl ori de was used as the chem cal
solvei@ Pv’;qrg]b g@‘#@actlvat ed carrier reacted with
ZIIHeCé’@ﬂa@?%FWa%fﬂe%rde% @AT ILil2ered and washed,
dried and suction dried to obtain a nodified carrier.
g il ymertizatiodepracesi svad the same as Example 1-1 with the

;eirahydrof uran-amyl al cohol m xed solvent to forma
CATdolution. The catal yst was recorded as CAT 1-1-4. 30

hzalio a -
BB P Vs s RGPS B Ra e s AR ARIERTP i for the
follopdne werikkiemt e |1-1, except for the -44 follow ng
varrations: Silica Grace SP9-10046 was cal ci ned at 800
Silicaebraee £4%rwaatcalepred atf 6004 huadeZi an @rigom atmosphere
for 6fI uori de was used as the chem cal activator; 5 The
ah:rtspvat ed carrier reacted with zirconium fl uoride,

Fe[}BW?ﬁ ioflidd gxrlaf.adug@@ a‘%aﬁféeéhelg}abﬁpaé‘ﬂ%ﬁ tion dried

fain a no carri gnesi um C ’ori de was

Eﬂl@@bﬁ@dted' carrigr adneteds witn-tiwdonl iodidedthoh weas filtered
to form a solution. The cat al yglt was recorded as, CAT

and waghed, dnigdmaed seichiast dmd #ho wbagn@dé IeHeCarET . as

DEEReSinim, Wobidsrewas” ek o S Rijgan-butanol
mixed solvent to form a solution.

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

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 [-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 [-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
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following variations: Silica EP |1 OX was cal ci ned at
600 C under a nitrogen gas atnosphere 15 for 6 hrs;
Zi rconi um brom de was used as the chem cal activator;
The activated carrier reacted with zirconi um broni de,
then was filtered and washed, dried and suction dried

Q4 dified carrier. Magnesiumchloride was
fonog\iﬂgggf@gguﬁl{gg t et rahydr of ur an- hexanol 20 m xed

SilicantGtard BSPYal 6046t vas Jdileited ahys8006E randededn argon
as_CAT |-1- 6. The polynerization process was the sane

atmosphexadprd hrsy with the CAT I-1. Exanple 1-1-7 was
sentially the sane as ample -1 xcept faor the
5 Bhi B Hyorii AR A S Re astioAl A Rial s o ned
g‘hé?’oé)ct@v&t&ﬁ cArrier ReRAgas%yvitRt TR | Pludhi?ddr Sthen was
i rconiumiodi de was used as the chem cal activator;
filteredeannd twashadl daedi and saeatioaddmiedhtozobtaim amoddiied,carrier.

then was filtered, 30 and, washed, dried and,sugcti.on
Magnesgimbichiarilenias dissargd, m Magdetghydrofuran-hexanol

. ' I SS I n a tetrahydrof uran-hexanol
leEﬁ&@@@iﬁ%ﬁ@%% ?%lmﬂg&'sol ution. -45 The catal yst was
fﬁf@bﬁ%y@ﬁv%ﬁéccﬂrde& ad @APJ-Y0Ey i zati on process was
the sane”as Exanple I-1 with the CAT I-1. Exanple _
TFHe $olgsnerdzatipnaprgcesse wasrdhas sEamaiseExamplxdept with the
f the 5 following variations: Silica M- 3040 was
CATchﬁoi ned at 1000 C under a nitrogen gas atnosphere

S5 1 ] SRR B 3 g8l F1ER for the
fouoqﬁln(gr{;gﬁaﬁ_t(ﬁgn was to filtered and washed, dried and

suction dried to obtain a nodified carrier. Magnesium

Silicni BB 16as was seleingdi at 0DCr amder o miwogeapgan atmosphere
for 6nli112(s?d solvent to forma sol ution.

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 1-1-7 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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The catal yst was recorded as CAT |1-1- 8. The

pol yneri zati on process was the sane as Exanple |-1
with the 15 CAT I-1. Exanple 1-1-9 was essentially
the same as Exanple 1-1, except for the follow ng
variations: A hollow silica was used as the silica,

f{g}%gﬁ{aﬁ?gfwﬁ&rﬂ%ﬁeﬁ%éAﬁg‘éﬂgwn gas at mospher e

um num brom was used as the

dhenipdneetizayadbar protesaovay ghedseaer asr Exaacpld [W twith the
al um num brom de, then was filtered and washed, dried
CATdnd. suction dried to obtain a nodified carrier

nesi u ori de was. dissplved in
AT Helscfimtialty ik §5ks ferhxpmnls Jnla cxcept for the
' 25 The catal yst was recorded as CAT [-1- 9.
follo?ﬁ?@pﬂg@%’gﬁﬁgé“ on process was the sanme as Exanple |-1
\Wilicat RS-BAA0I -was Exabpined.-dt- 1D00BSCes aadeirala ynithegen gas
same as, Exapple 1-1, except for the follow ng
atmogphese iteRd: hBY Al unmi num i odi de was used as the

AR A E oA by, UG o o Pl B REEE "G e
Ak syeliverdréadido racked wifRdafumingdl rthloridé6 then was
Magnesi um chl ori de was di ssolved in a

filteredt amdhywia slied adriedrand s uctiovedrisd toeabtain 4 anaddied carrier.
| ution. The catal yst recorded as CAT .I-1- 10.
%ﬁegasﬁwﬂ@n OFiske W@é@%ﬁ%@éf@@hé%&@%&ﬁ pgan-heptanol
) | | le 1-2 was essentially the
mlxe\gaéréglvtaetsfl%é?gf%qﬁgal gﬁﬁ@x@%t for the follow ng d

VRHd ahidl9st wilieravurdetadd GATE-0L & i n pol ymeri zati on

catal yst "was replaced with a conpound hayvi ng the _

flhe palymetizatoor proeessmwas thepsameo as- Exameple I-1 with the

dition for heat-activating the carrier silica was a

CAngEci ni ng

Example I-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 1-1.

Example [-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.

- 46 -




10

15

20

25

under 600C and a nitrogen gas atnosphere for 6hrs; The
rati o by nmass of magnesiumchloride to silica was 1:
0.1; Titaniumtetrachl oride was used as the chem cal
activator; 15 The overheat-activated silica reacted
wth titaniumtetrachl ori de- hexane solution for 4

n id t d ed., Wit
Mireheshlfiy cifiddlds el MSQMEdrTh o cstftfferofurp-cthanol
mixedr yolviehe tookbrin adssliuticaa carrier is a dry and fl owabl e
owder. The catal yst was recorded as CAT 1-2. 20
o aatady st wasnreaarded anoAl Isbt bt was repl aced
i,th_ tetrahydr.of uran-cycl ohexanol . The nesi .
e aalieigatin pEACSRE VAN CReMISCRS; CABIDEE 1-1 with the
CATedi fying agent for chemical nodification of the
conposite carrier was replaced with triethylal um num
Exdmphplle2 was kssentiatbe the dainye taseExameplkes [Ekaextept for the
1-2, except for the follow ng variations:
fOHOT@ﬂgaWﬂﬁ OiSan- al cohol m xed sol vent was repl aced

deopahB EETISGH PR AR 2Rblon cAfaf WERBERIARRA with

a coxﬁgéhm hilvAge the frellostierp seruck®eilf foratulen of the
conposite carrier was repl @d with trinmethylal um num

The nonnetal | ocene ol efj nmerization catal yst was

replaced with 5 a conp .
structural fornula: P hMR._Ph -
corded as CAT 1-2-1.

tBu 3 t-Bu The catal yst /Ras:ri
The pol ynerization process+as’ t e sane as Exanple |-1
with the CAT I-1. 10 FXanple 1-2-2 was essentially

the same as Exanple 1-2, except for the
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;

Titanium 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 I-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 yvith

tetrahydrofuran-cyclopentanol;
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foll owi ng variations: Tetrahydrofuran-al cohol m xed
sol vent was replaced with

t et rahydr of ur an- cycl ooct anol ; The nmagnesi um conpound
used was replaced with MgJCLOC4H9; 15 The nodi fyi ng
agent for chem cal nodification of the conposite

| | e ! .
T SRRSO A e g Chocrs i
R apedifiny axanmiornchémicab mivelifichation ngf the composite

structural forrﬁ%a: _TiC13_20 The catal yst was recorded
carrigs vastraplaced wiih pometbylalambiipr ocess was the sane

Ex | L1 with,t T -1, EX e 1-2-3 .
Horinfialionstic, et polimeiizaistt SRt s fiplaced with
: 1 1 . v - d d
o cof PR AV HEE 1A Ry B R oo o7

ocene ol efin
pol ynmeri zati on catalys ghreplaced with -48 a
conpound having the fol Jowrdg structural formula: N
S\ 0--.--- .:TiCl3 Xy(~The cvatal yst was recorded as

CAT 1-2-3. The pol ynergfg'-oﬁ:‘:_phocess was the sane as-

Exanple I-1 with the FBd - 1. 7&lé\rrple 1-2-4 was
essentially the sane a anpl e 1-2, except for the
foll ow ng vari ati ons‘®The magnesi um-'conpound used was
replaced with MyBr OCH2CH3. ~ The nonnet al | ocene ol efin

pdig eetalyat vors teaendpst andsATdplated with 10 a
P Ao Bl O L8 (B SEE Bs ETH I goith the

CATaS1CAT 1-2-4. The pol ynerization process was the sane
as Example I-1 with the
Example I-2-2 was essentially the same as Example -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:

Napy—
l\\\ = — =
0.,_.‘\ \_\ rf O
TiCH _

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

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

Example I-2-3 was essentially the same as Example I-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. 15 Exanple 1-2-5 was essentially the sane as
Exanple 1-2, except for the follow ng variations: The
magnesi um conpound used was replaced with MgBr OC4H9.
The nonnetal | ocene ol efin pol ynerization catal yst was
replaced with a conmpound having the foll ow ng

@ coppiFtRalife BN s Uyl TaL o0 012 T

?ﬁe polynerlzatlon
process was the sane as Ex -1 with the CAT I-1
-49 Exanple 1-3 was essent/al x‘t e sane as Exanple
-1, except for the foll MAng variations: The
condition for heat-activ ~-tA€carrier silica was a
drying or calcining argon at nosphere for 8
hrs; 5 The ratio by of /magnesi um chl oride to
silica was 1: 10. The nonnetal | ocene ol efin

A3 REEIRSE PO SR st AT aPofsr r e ™ R TP
Afhe Bol mex%&lahepféééés/aﬁawﬁer es@lcdad Exa e1131 with the

10 The polynerization process was the sane as anpl e
CATI-1.with the CAT I-1. Exanple 1-4 was essentially the

J%g;é}rgpf% EXQ P asI essen%aﬁf\}) t1:hc]§: oslrantlet:1 %s g.la}n%vineq% except for the
following variations:

The magnesium compound used was replaced with MgBrOCH,CH,.
The nonmetallocene olefin polymerization catalyst was replaced with

a compound having the following structural formula:

Q
ﬁ/ NPha

k@—o---—Tlcl.j

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

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

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:

*’1\ /OQ

+
’ F

’ -

Ti F E
Cl;

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 silica was not heat-activated, but reacted
directly with magnesium 15 chloride to obtain a
conposite carrier; the ratio by mass of nagnesi um
chloride to silica was 1. 1. The nonnetal |l ocene ol efin
pol ymeri zation catal yst was replaced with a conpound

',@&{Iﬁﬁlé 'LerB fé%& gégsgﬁtiﬁ'lgi‘ql%st%'mmg gis?]g,g%mglgo PO Sxcept for the
foHoinﬁg Fhdapionger i zati on process vvas the sane as

nple J-1 with the CAT |-1 nple 1-5
a%lseemthtlm fer shoat-aetivating éhq: Clal”l'le%:éﬂﬂ% owagha drying or

calci%ala%m(?ﬁraéié'ré‘ahva%fﬁf et i ucane ol ef i

%F@ﬁb h%’sscéf Ahy, gﬁem"uﬁﬁ Rl oF RNt P 8110k We@ﬁ‘l edo.

t he- “chem cal eating agent to prepare the
ﬁﬂw hioean etathmsine odefini polymemzﬁhmm @ahdtyat lwagemeplaced with

ol ef i n_ pol ymer on cat al ced with a
a CO@@I@WEW%&W ﬁbegﬂhwn%ﬂ%‘&t‘ém a formula: /~r
=N, PPhz O -TiCl3 The, cat al yst S recorded as CAT

I-5. 5 The pol ynerizaiW was the sane as
Exanple I-1 with the - 1.} EXdhple 1-6 was

essentially the sane as—t.xaﬁpj el -1, except for the
follow ng variations: The sil iBa was not

heat - acti vated, but reacted diflectly with nagnesi um
1o chloride to obtain a conposite carrier; the ratio

%@Eﬁlfa[ g’fStWPec‘ddOer %% @A 80 silica was 1: 1; The

conpos carrier y reacfed with the

slyneedretioneprocepolwaertheasanre @at Bxpshple dt hewith the
t han 'being treated with the chem cal treating agent
CATthprepare the nodified conposite carrier. 15 The

151@ = I\Mﬁte%?lsoésesfe'n%arify B AR a{)snECfa{rﬁlees 8 [*Rxcept 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:

2
“’ N
=N PP,
i \ KX {
D Ticl,

The catalyst was recorded as CAT 1-4.

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 treated with the- chemical
treating agent to prepare the modified composite carrier.
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a conmpound having the follow ng structural formula: r\
I \ ~PPh2 --TiCl3 Cb7 The catal yst was recorded as
CAT 1-6. The polymerization process was the sane as
Exanple 1-1 with the 20 CAT I-1. Exarrple 1-7 was
essentially the sane as Exanple I-1, except for the

ohd %‘Hd}ﬂﬁeﬁ[é@éﬁ@@?flwﬂ%%gﬁﬁ&? c\ﬁ@csdr))é;f a§§'eb|1‘§ced with

carrier I'nN pol ynmeri

a comglaalidb havasg thelfetkdyvin g Btruidbuealcfomeuhd haVI ng the
foll ow ng structural forrrula 51 ~N~-.%1Cg The

catal yst was recorded as CAT \ Pol ynmeri zati on
results from Exanpl es Ié;b( 7"'7"25 (The et hyl ene

honopol yneri zati on was etfi®@ut in a 10 liter

pol yneri zation tank at 50 der a pol ynerization

pressure of 2. OWPa for‘?) Supported catal yst

Activity of catal yst Bu density. No. (KgPE/ gCat) of
olymer (g/cmi) CAT I1-1 14.7 0.330 CAT I-1-1 11.4

TR i b O B 13 12 035 o

OFBd poletiedizationl proécOsS0ras GAE bameB ablEkamphs [-1 with the
CAT I-1.

Example I-6 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 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:

ﬁ/ PPz

--:-T1013 |

The catalyst was recorded as CAT I-6.

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

Example 1-7 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 foliowing structural formula:

-57] -




CAT 1-1-9 10.9 0.314 CAT 1-1-10 10.3 0.312 CAT 1-2
10.1 0.294 CAT I-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
Exanpl es of use of the sugpdrtled nonnetal | ocene ol efin
lo polynerization catal ysty dk the invention in an
ol efin polynerization and/)eapgl merization In the

- |
fol | owi ng exanpl es, the slippert@i®nonmetal | ocene
olefin polynerizatio gm-lyst of the present
i nvention are prepared {ysed in an olefin
pol yneri zati on and copol yneri zation. -52 Reference

anpl e _2-1 Preparat, qn of upported catal yst: ES70
itePaGlyse s s5i0tdedr 2o CABIGL i el d Corp) was
fluidized and activated at a constant tenperature of
650 C under a nitrogen gas atnosphere for 6hrs. An

PRAYiGzMI0A RsIENRS B tihlésl - Was Icl ci ned at

500" C for 3hrs to obtain an anhydrous nagnesium, .
5 €hiher iedbyleng homapaymerigationuivesl eardedwasitatea 10 liter

wth 60nl of a. refined tetrahydrof uran(THF nder a
poly ettt gtk Shralhicor endft 1o DhTkRisti A ShoAreITs 8 2.0MPa
for 2\(/11%[8% and oxygen is |less than 5ppm, then added

o

se wth2-5m—of a refinedabsolpteethyt

al cohol , ggatcl ur tdnyst Mictibityl 6 c3glysf | Bk fensr%y
heat - acti \at ed ES70 car [(KeRE/g€dien reaT 3pa]tym§ C under
stirring 3 i —tih
30m X4 to Cljﬁnﬁl-laﬂd HHyghed—mattygyygcuumdried to
obtain a gopppshte—Cartigh 5y The L..ﬁ stte—carrier
was adde o -i'-350"1 toﬂlggne, tHen dd%3dl opwiise With
Sm CAT I-1-4 14.2 0.323

CAT I-1-5 12.5 0.312

CAT I-1-6 13.2 0.315

CAT I-1-7 12.6 0.302

CATI-1-8 11.7 0.325

CAT 1I-1-9 10.9 0.314

CAT I-1-10 10.3 0.312

CATI-2 10.1 0.294

CAT I-2-1 10.6 0272

CAT I-2-2 9.4 0.265

CAT I-2-3 8.7 0.274

CAT I-2-4 5.5 0.255

CAT [-2-5 3.6 0.286

CAT 13 6.8 0.245

CATI-4 4.7 0.225

CATI-5 2.7 0.215

CATI-6 4.6 0.27

CAT 17 2.6 0.205

Examples of wuse of the supported nonmetallocene olefin

10 polymerization catalysts of the invention in an olefin polymerization and
copolymerization | )

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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nmet hyl al um noxane (1 Om %A0 t ol uene sol uti on) and 25m
Ti A 4(5v/v% 15 Ti A 4 hexane solution), and then
reacted at 20C under stirring for 16 hrs. The m xture
was washed with 30m x4 toluene, and filtered, finally
vacuum dried, then added with 20nl toluene sol ution

@&Q bgq3§h¢Q¥8EZq nonmet al | ocene catal yst havi ng

uctura ormila as follows: N~.q | a TiCq 20

éi?‘r@plae@ﬁbﬁdoﬁta 2@ppovrede casdliysti BE7Fm6dbr silithga product of

resul tant solution was washed with 30m x4 tol uene,
CIOSffIGldeC@dp) fwaal flyidizeduandr aclavated ot - consgant demperature of

650 ' iadero A e ifoeen, S 1aBRSpbi e n IO oFRES SR Beandtylic pure
magﬁé‘él%llrﬂ%g-nlﬂl a8 cAt&arsooned Of%"r %ﬁ%gﬁ)ﬁoelt)ga*@%ﬂ ¥nhydrous

vacuumdried to obtain a supporte ocene

magn@ilaulnyscthlotridae cat glarsiydesus acagvesiuas @HBride Bxasmddded with
- Preparation of orted cataly 2g of the
60mh i a defined detrebyeiroburantd HF pri léﬁeﬂﬂéogﬁﬁn&ﬂlse agmosphere

(the ¥Rt dohp T ety F05 bR & e S offyen added

drop;ﬁ§e "Wﬁh@@ih?@')f a r@ﬁﬁeﬂodbsjfﬁﬁté etlﬁ@?ﬂld&ﬁ?ol"@%ﬁ%‘ﬂ fatther with

toluene, filtered, final acuumdried. 2g
3g oﬁnh@ diraatﬂsaotumtesll E&mhd:amme th/an remtﬁmﬂ:l aNZOwC‘AmderTHEmng for
ed dropwi se with t. h al coho
18hf§d @ WX r@hwaafw.aéﬁ@ﬁtw b e %lyﬁaﬁ'sﬁn@ il ted fmally

v RS TR RS i v

addedbt aivitl?. 9509h] 2 oIt e thanr | etddekde Q@B’p@ﬁlsée with  5ml
carrier was added with 40m toluene, then

methylapmingeomans (4 0ont’eMétQytodnene rﬂ»laﬁ@lx)lm %ﬁmlech(Sva%
15m  TiC % Ti C14. h
TiCH s oo S St She STEL Vb MRERS: 16 s

e o o T S TS O TS v

dried. 2hea ofddde mtﬁﬁEQthlocwlaeneatS@ﬂquht aotaetagning 0.5g of a
sol ution, reacted at 20 C under stirring for 16 hrs,

nonmatallecene ertalyst haringdbrsdrusturah foomula asodaliows:
filtered, vacuumdried to obt a catal yst
precursor. 0.5g of thp cataky ecursor was added

wth a Il\‘. &/
Ox\\ f {:;>

Y
TiCl3

and reacted at 20°C under stirring for 6 hrs, the resultant solution was
washed with 30mix4 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 CATI.

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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15 THE solution saturated with 0.125g of the
nonnet al | ocene catal yst to conduct an equal -vol une
i mpregnation, and sufficiently stirred to be
honobgeneous, then vacuumdried to obtain a supported
nonnet al | ocene catal yst, the catal yst was recorded as
I 2 YRk d ' : :
and (ARG, 20 ARIRTAReL) Spis SOALRESohi DRI oluenc,

filteredppfinadly catcluat defdd, Brian@lsmiutinagnesitim chloride was
concentration of 15wt % _and 5L hexﬁne as a sol vent

added,em'ﬂagﬁkul aTHquaddafr/%dmpfy,lset merths ol rhgolute ethyl alcohol,
W .250 .and. ef hyl ene- f gadi
and GAQCHCR4H 1Ba el et rifnRol B & it RUrESE ak R Tor 4hrs,

~ then %%ep%l;mafé 2@k O aRheds Wi%hO_QogﬂW%lﬁ@ﬁe,em&@ae and finally

honopol yneri zati on was carried out at 55 C for 3 hrs. .
vacutrapied 20 Daliy &k Pigzaf iaooonfpatity lcans eir n Threc prgsesite carrier

of hydrogen: 31.2 0 t he supported catal yst. CAT2,
was 3ad5f¢ ity é}imrgép[u@% (fhet addgd cdreRnisat iwih 2.9ml
9 ¥an e S| . oys| .
methGlatitiidBle R BarOe BIGER » SEIABRT EReY f ot TiC,
(5v/ A Ti€Y, Rekans §d1fﬁtid@f esrdabeaf rdictedarn20tC Sundendériring for

a stirring rate of 500rpmand_a -54 polynerization
2 hror'Eheunaxoire veapavashedwith dlekitaludre,hfitiesgdn and vacuum

ariec idhe $eq: chiber s TRUF o 0 R o o uRleallocene
| .

caral S Rlc i SRR, iebsedia 201 e HEUCKUO1H30S, then the

mixt¥es ewagddadshedmwithngo86hyl 130 teldéhe adiketale viaeuum dried to

conduct a copol yneri zation under a stirring rate of

obtaizsdatakysd preguryomrl.2g obthecadalysd precarstrayas added with a
wherein  the hyd 0. 15MPa. . Af

THF gsgiifte. el Bt Jb a2 o1 3heoponmerallacsiie, qafelyst to

condﬁ\:‘@ Oﬁha\éﬁuaﬁ%l@f?‘?@?ﬁﬁpﬁ@@ﬁﬁﬁbn‘f’aggﬁd%%?ff@iéﬂtl stirred to be
et er i ng punp, m nutes®l ater g propene was :

homegergoudOthemuachamerdriecd 39 pbtarne wappadted, nommetallocene
copol yrmeri zati on of etHyI enecg 2propene was carried
5

catalyst, the catystowas necorded sy
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, 3.1ml MAO toluene solution (with a
concentration of 15wt%) and 1L hexane were added simultanecously 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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15 Copol yneri zati on of ethyl ene and butene: 19.5ng of
the supported catalyst CAT2, 2m MAO tol uene sol ution
(with a concentration of 15wt % 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

polyﬁfyﬁ‘&@tﬁ]bﬁa?rggsuﬁmgéfggs al nedwp ]31 m nu r,einzotl‘%ghydrogen

pressluf@uﬁ@@eo WMPadded the copol yneri zati on of ethyl ene
and 1-butene was carried out at 50 C for 2 hrs.

Baampée 2-4 Copol yneri zati on of ethyl ene and butene in

CRndhEReRRsn By FRBans (aHd”Jcliidh (i LRE o Prosence of
hydr§8BACTROR Opfo'fhewyg;{ﬁoﬂﬁa HatARANE Aq0e %@POMAO toluene

mJ[tane aut ocl ave to condudt

solutqom(wlﬁilazactmmmdaona(ﬁ’t|16rwt%a)rand oL SIGJ@xam wede added
pol ymeri zati on pressure of 2. a, wherein the

simukEnesishy pﬁOeQSUPIe ayioslave Npacondlbet aecapoivmeTization under a

el R s AU e o SRy EBT FUMIP, wherein

the @Zﬁr@@n ﬁeé‘s%rré'\%ﬁs Q1 51 Pa0 ATikpletByléite-fEedimg Qﬂv@s Eustamed

I zat1on of ethylene and hexene 16. 3ng
for Buppoutesdto ths atonlyse, AR prapént mambnewas added with a

solution (wi_th .a concentr |on of 15wm %
metaRa RuTIE; &7 smmmﬁ , SogoREapeRs o3 2t IR, ninpte later,
75 PR ORI AP By AR Shogenc was
carn@ﬂrlylhteﬂl%f)e@df@ﬁ?a\’\ﬁﬁs sust ained 5 for 5 mnutes, 30g

hexene-1 was added, the copol ynerization of et hyI ene
dxamphe Zee vvas carried out at 50 *C for 2 hrs

Eﬁ‘épn‘glﬁ@éﬁf?@%o 1 PB%@I on?ﬁg thﬁqli,:rﬁ)us The él?pported
catal§3f ©X12, FHEMAGTo IR BIE0R (oI een(:&hﬁatﬂm b 15wt%)

centration o € as a So

and W Beghfy! Waneaigiultattagslyoaddad tauh &L amedodavertduconduct a
a copolymerization under a stirrin speed of 500rpm

Copfﬂﬁmﬁlmﬂls)ﬁeund@ru @rﬁtpl‘rrélégufétieoﬂfz oM Wmek & rpqumerlzatlon
presiil SR AR ek Ry LRl Shos DAIERE . Gominutes,
40g tlhﬁu?é’lﬁ’é’l%HEré&@éél,oﬂl@fcc?ﬁﬂwltﬁ@ﬁzﬂﬂ@nlof 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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15 hexene was carried out at 50 C for 2 hrs. Exanple
2-9 Preparation of a supported catalyst: 5g of the
heat -activated ES70 silica in Reference Exanple 2-1
was added with 25nl hexane and 25nl Tid 4(5v/v% Tid 4
hexane solution), reacted at 35 C under stirring for 5

catalg’r%f’ C20rghep 6‘9@5 N@p‘:\ ﬁy‘%‘%&ﬁ%ﬁ%ﬁ@oﬁe@g@’r e:%i ddfdéttration of

d vacuuimdri'e was p

15wi63 cretd nid_ tleesExasphvere sim kangoes1®- 4@ded to a 2L autoclave to
Honopol yneri zati.on of ethylene: in a 2L autoc]| ave

condpeiy aofcaprlyraerigatiosd wader yat starmg 2rafsi apd00rpm and a
poty i LhuPla B f FLFRIERCHERY. kRl Rty ' Sustained
for Sshﬁ&ﬁﬁés,"‘%g dﬁctezlkﬁlé-t E‘évéso%ﬂ'@d, aned Eopyl %rfzfagfﬁr{‘%f ethylene

was sustain pol'ymeri zati ressu

and Idectot da\Paric¢heuvdtatyi@e fdro2dps) yneri zati on was
carri eﬁ % at 50C for 2 hrs. Exanple 2-11 30 Ethyl ene
RBYIpPLG deBi zati on: 100m pol yet hyl ene powder was

S0 b Bafin] BPUIRYI 8L bR S I M e SPHEE offifirogen:
32m g RACHRAs D BRcd SnARyStECHTDI Bl MA tolusfcvlution (with a

rpmand a reaction pressure of 2. _
concEnératian 21105 webhdpahdntli hexane asf astdlyeabeveia samziltaneously

ut ocl ave, 21. of the , supported catalyst CAT3, 4nl .. .
addedeig  2dn A EORIAT S oy §0BHC A SAP ARG A e g agstirring
i ol s L t i r :
spoe SEGHRARM S3ld o AN yPhblizalien, BieS s, BY, OMPR | Riifrein the
hydroekynprdssare dn PricavPae aftenebieplehcfedingevas sustained for 5

honmopol yneri zati on of ethyl ene was carried out_ at 50

minutespd0g hexenelawsiscaddad, the sopodpmerizatroniafnetdrylene and 1-

ethylene: in a 2L t.aclav 16. 0ng of the supported
heer‘Qt‘&Wsctar@&%B?ué%%b @i éﬁfﬁekﬁ%e solution (15wt % and
ogwer e added si nmul t aneously, then stirring
\A%}%alg a??gg with a rate of 250rpm and :

frepaenigoheedi agswpsotudt satgst:i big ofethrlhewractatvated ES70
silica in Reference Example 2-1 was added 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 CAT3, 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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pressure of 2. OWPa is reached, the honopol yneri zation
of ethylene was 15 carried out at 70 C for 2hrs.
Exanpl e 2-14 Copol yneri zati on of ethyl ene and propene:
18ng of the supported catalyst CAT3, 1.8m MAO
tol uene solution (wth a concentration of 15wt% and
500rpin BEEAR FeXBH Gn PresshAIBPUshXPAdRA difr @ 2L autoclave
conduct “a “copol'ymerization under "a stirring rate
HxaOpled-a8d a pol yneri zation pressure of 2. OI\/Pa

after ethyl ene-feeding was sustained for 13 m nu
YEReCTHBAL A8y omtwd@@a ipha %Iep@upoféav,@atzloémg of the

suppfEd EGIFRE A T8 Xl T AThERERe SipBlore b SMFiaskl 11y hexane

t r f I
verd S80S 0 A s e o S0,

and o&ihgfécmeéeedmgf wa:wvt S@ls‘anﬂedL thléxahe vpmlgfmdﬂe'atmn pressure
t toa4L X tank, x of the
reac}@éfi @M %,ym%hp ebipeEgasian QE%LYEn%wa& Fagiedraut at 50
fﬁf 25H105r pm then the pre m xed catal yst system and 80L
exane 30 were added together to a 175L tank to carry
Ritardp $¢ 21y pol ymerization under a stirring rate of
400rpm and a pol ynmeri zati on pressure of 2. OWPa,
M@]mpolyn@emgdhogenf thsdane: \Ansa02125wmclalve 16.0mg of the

suppBEied Rata Bt <C Athan 3 BT SHETM RIS SAIPRORR(@dwiTh) and 1L
hexaﬁé?%#%&?&?’g%%% S0 sBirp e R i th a rate of

250rpfn buind eﬁhﬂjarenarfé@dm@( penisaf duseaoteat Otu)ll s ogdlyn@enzauon»

holar ratio of boron to titaniumof 100 and 1L hexane
pressigeeof 2H88dPsi ureashedsihe homeopalymerigation of sthadene was

a.r m and ethyl ene-feedi ng was
Cam@‘{m%%zﬁf@ %OIE %B ol yneri zation pressure of 2. Owa

@ fcheqq the honopol yneri zation of ethyl ene was
carried out at 50 C io for 2hrs. Then the reaction

\@;ﬁ)tblgﬁmen&aemn Bfagtih gleel andopebpeact zlasnn?] aff the supported
catal(;ftsth (llz%?'l% an1OI SCI)ICI:]t el\r}ﬁkozqco ggng fsct) u%gﬁj Ptw 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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catal yst CAT3, 2.0m MAO tol uene solution (with a
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 300rpmand a
pol yneri zation pressure of 2. OWa, after

ethy%tﬂey'\%ﬁ@ fcﬁﬁ%ﬁg i eﬁtg?ﬂa@ecforf ‘Q"hr%3 THAY! She %%ction was

tene nononmer was a t he copolymerization
term@tdtedene and octene was carried out at 50C for 2 hrs.
Then the reaction was term nated. 20 Exanple 2-18
wei-18ti on of ethyl ene and octene: 21.8ng of the

ort cat aJ.yst T 2. 2mL  MA ol ueng sol utd @n
ﬁﬁﬁw S meaati of ShyIFesl dp At pifisdahe. uis 8hg of the
d t gg@ﬁ{%
Sllpp?opo ymer | ggit ?/g%gggde:tﬁgﬁgﬂ_r Fﬁﬁ{r%%lrngy? o?e t§% rpm anl.goroboron)
boroR5impel ywelarzedtionofbeseur to ditadiGiPaf d00eand 1L hexane were
et hyl ene-feedj ng_was sustained for 13 .m nutes,

addedoilmuhaneonﬁhbn@ﬁmaarraagewa&sf@ Bigha rate: ogé%(mpm and

cthy N FERTRE Rl NIRRT (AEDGI FleRiEnelp BtCone 8 2.0MPa

was F&adinvd ”Ehézhéﬁiﬁ’bgéleyrﬁ'éfﬁzdifoﬁ e eth3Aehkefas carried | out at 50°C

nonnet al | ocene fin polynerization catalysts of
for 2;b1|re.s@hen| tineergdosromevas pereparatddand used in an ol efin

pﬁ aal on and copol ymeri zatl on. -58 Exanple I1-1
%g%%ﬁ @L-iHe sane as Exanple I-1, except for the
f t t S5,
(CRBAREATP B Ry B SRERICRR] 20PSnlk Ut B Fhpported
catalggt YG@[TZ atz @TleEIVDQ@) ]to\l\uéﬂe Gédldtiod Owith Vbtconcentration of
ynerization of ethylene: 50ng of the supported
10wt%i aalycttLL Shaxane iwetrs Isiaiulanconstzarddeduto en 2(Iwatutoalave to

concentrati.on of, 15wt % gea co- ,catal yst, an

5
condygt afe GAPOIYIBELIZA 1%r1én Hefl SIS NESES %OQJHI& and a
polyifer étY(gﬁ g@%%'u?@ (‘fi‘fJ aftdr Bt e%sféécﬁh(gﬁgvda’g SOstained

a ra ene eedl ng was sus

for 18 Minat®x! 40@rli- b@te:nm nmd)ﬁsmerrGWQfs aldd®atheves Dlaﬁnleematlon of
t he hom)pol yneri zation of ethylene was cayri ed out _at

ethyboe, and7ogtans yras casdedoout a@dSan eforg2i bes. Then the reaction
was terminated.

Example 2-18

Copolymerization 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.
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(2) Polynmerization Method 2 with CAT I1-1 catal yst 15
Honopol yneri zati on of ethylene in the presence of
hydrogen: 250ng of the supported catal yst, 250m

met hyl al um noxane (MAO) solution (with a
concentration of |OM% as a co-catal yst and 5L

%&{ﬁg?&e §p.12 solvent were added simultaneously to a
pol ynmeri zati on autocl ave, stirring was started

\Hssbnsial attheofsad0® rgsm Elpdipigenl-las exiapd tfiorl the following
. pressure of 20 0.3MPa was reached, then
variagtOfifene- f eedi ng was sustained till a polymerization

: ur f 8 . hed, the honopol yneri zati on
g‘ﬁéﬁh\ﬁéﬁspgﬁ%@@ﬁﬁ@giﬁ “in the presence of
hosge @gﬁﬂggis wWiGecttded aPOIATE-vas obtained after
dried. (3) Polynerization Method 3 with the catal yst

CAY Pdlymmeszanpal yrethodat iverthdf Ael A4 leoataydt but ene:
inal pol yner.i zatj.o aut ocJ ave, of the
%@&ﬁ%ﬁ%@%&ﬁ?@ﬂ, ofégﬂmem'etiqmgacpﬁﬁ{% SHPPPERd catalyst, Sml
' e . C At ian OA
triettf A QR A REEERL s Yoo i3R 5L 4300%%) as a co-
catalggﬂlahltdilﬁpll@bmnesﬁs rd isDveas widrer hdded simaltaaesusly to a 10L

O rpm then added with hydrogen to 0.3MPa, then
polyexchizatnen f setticlgveasstBvingswaisnatanteéd | wath a rate of 250 rpm,

ey BAREEAR 1 RUSEHA D B mERAGo bsshne of 2.00Po
was ESRAIATEN RO VAR, BER MBI PSS BaEAEE 6 1 S0

770g?8¥(xﬁbr%ﬁymaﬁﬁﬁd aftebiimed. 4 with the catalyst CAT
M- Copol yneri zati on of ethylene and hexene: in a

{(2) Esdyyesizationomletbodct svigh Génp 1611 catalypport ed
630 BlosPivaReheti SR UAVIEIE ) T wEbBEck, S YYbiGhan: 250me
) ST
of the suph @it aata R, JI0HT MRy RAARS RAMIMAD) Sbkution (with

a condertrationh ofy #10vg86) tas @. 8dRaatalysnantdhpleneludreedisng solvent
ed till a polynerization pr.essure

was  sust ai f ..
werepa élméﬁtaﬁf‘éabﬂéfoﬁo 3 Hlag gm%ﬁizgtlpnzwqﬁ%ﬁesmagng was

sardBBith . 2obd %0 S YD, LDl L WARER, fFa pressure of

0.3veP4 aiyogd  bachbier tehedetiyknBofeutniozatiaan Mathgded till a
with the catalyst CAT 11-1" Copol ynerizatiaon of o
polymterytathen guessurd arfhe BV Ra veas ceachedy tee ihemiopolymerization

of ehyIone Was carned Qut'in the rasence G ydtogen At 100°C. 1425¢
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 5L 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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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
sustained till a polynerization pressure of

&Bg%ﬁpﬂ@%zﬁﬁaﬂl@féthé ”AVW&ﬁSt 'é"ét%'l s?@%?"[‘ibf””e”e

he copo ynerlza ene and

IyiRoe zatioc of etitylene ahdlaeﬁenBBEla aownf:{p ﬁ’lerlzatlon
obtal ned after, 20 dried. (6 Pol ynmeri zation Met hod
autogliavig, t Bemgt aly the CNIPPOI'[P cagelyster 224t dﬂin@pbutylalummum

(1BATol SERFo Rt bt e EaSn2l 30 HIR) S goppegptalyst and SL
oc‘carié’“?a@I ¥ $blvddOdrke! éd&é@%‘lmlﬁ't%%@gﬂz( Kefbri 'v%é @,gagrted with a

concentration of 15 co-cat

rate mfd4BD ppry,| ¢hen a@dd@doﬁmﬂnthydﬂr@addedo 3MPa then ethylene-
si mul t aneousl.y, StILI‘I ng g? started with a rEtS
feedigaDryyas sweaidedyfidhe rReBIMET etz sprassERCt OF eSSMPa was

reaclﬁé)(#mfg'g r@;@g%ﬂ% gﬁgr@?}g@@ ﬁ$%§%4 iﬁmgee ggpg)&ﬁmenzation

of etlr}gleﬂé‘ﬁnﬁoﬂé’ké’ﬂ@VW@bHPﬂeﬁf o®f By Bﬁf‘@c@w% SfﬁYér was obtained

hacrylate was carried out at 110 Og pol ymer
aftervdised30 obt ai ned after dr| ed. (7) Polynerization

B R AR s ST 2

AR AT RE T AUt :
combasp) o8t ?th R -
olyﬁférh&at@@n(mﬁ%c@aﬁ@m@mfﬁgl off ofthdSaupp cméd5Lcm>1§@te 24ml
as a solvent were added siful t aneously, stl rring was
%e@t%a@s a co-

ethykal umisgxanen(BAQ) sobition swith s conean‘aahwreﬁé
cataly33AR shs STBUBRIFET Aing 561V She e B tpernylianeousty,
stlrnﬁi:égwgse'é\}gst%?:yﬁ?gghgf%@ 6? gtgo CP;B ﬂgé P?'l‘rrg?e feeding was

susteﬁh&dltml&(h pblemetizatton Posfaleyor Ol 6@MB@ vb&m beaclgedy § minutes
the catalyst” CAT 11-1 Copql ynerization of ethyl ene

1ateraraﬂgaa1cub@rneneampmpﬁdrimath%rco vaueertips, of ethylene

and ROTHGIRNS BrRscHRTA CMAohtiS - BEPE-PObITEr gHes alitaingd after

drled:oncentratl on of IOg/ L) and 5L hexane as a sol vent
wer e added sinul taneously, stirring was started with a
(6h @aifymerization 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 II-1

Copolymerization of ethylene and propene: in a 10L polymerization
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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.

Po I gat | i I = :
autoy Rl or ek, O, 1BE FPOBRSR, Nt PRI el drafonium
tetraphtakyy $toronSsdlution (eath yd koneenscitivn @t { Hizfb) and 5L hexane

concentration_ of 20g/ and 5L 20. hexane as a sol vent
as a seheniquereAddad émﬁ%ar}eqw X, SOUTIRG yyas starte@with a rate of

150 R A6 o FRY bR R0ind "0 athbeinihq TR b Bfymerization
pres§iffey BT (285 MPa PReES WechEdD- 85 Maies _Iaqeg,he@o%: Bfopene was

honopol yneri zati on of ethyl ene was carried out .
pumped Gn, thé2c@poluhgneatiom e fodthyilerd afd gpropenedwadscarried out

at 804~ BIBEPOhEREE HrDA LS GERAIreR Styrene: in a
| [ | , 1140 d
$8Y IO PTG AR RS L Potaly st COVRERT (W
L epopantidativh Gf i Pneaaind erteagalinsh #0U, Polymerization

hexané as a solvent were added sinmultaneously,

autoshave; i 2J6mag ofarthed swpperted acatadysyodmb tpmethybrphosphine
tetraphglyl oo SolHRRT AR 4 Saoveatrasich Atk LB/ nd’33bexane
s o S FAEIS AUDESRILIREpOFPSHATIY S gl withya ot of
150 tgin,pdImiBatesatated! dispedcednewas imtnpedlin, and then ethylene-

Pol ynerization Method 11 with the catal yst CAT 11-1
feedmgpowpsesustained il ea hpobraesizatiay r pressusct pé 0.85MPa was

resgnce of . hydrogen: | OL _pol ynerization .
reachifo s seporniror o o futras "l TEIAEE Wik paried out at 80
. ' ' i with a concentration
C. %%3-%?5?4%3’%%?%5@%@5@%%%” ne5(I§_ hexane as a sol vent

WO @ slydeerisation Methosl §, withi thre ogtalwets CAARrkletl wi th

a_rate of 400 rgghlkgen hydrogef ﬁas ad eg to O.3NP%,

temaepelyreauzs gty lsnst ol Gdma i1 the supported catalyst,

pol. rization pr re 0f:-.1.0,8 C :
sool BRPBLECRh BBt (it EARRelFR B 208L) and s
hexa®@Pak YARol#aht Aer! adided siautitheouslen® Wad 0damdl9therization

out at 80C. 44g polyner was obtained after drjed. _
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 1I-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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(12) Pol ynerization Method 12 with the catal yst CAT
I1-1 Honopol ynerization of ethylene: 200ng of the
supported catalyst, 20nml 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

polyieFlh Rt hfich diftdhi oh pressure gas- phase

ymeri zation irring was started with a rate

61 1 5Polpmeszatibanetdthed ht with thestatatest CATI 112l
pol yneri zation pressure of 2. OWa was reached, the -

§aplyaserizpbiopnef ethylicae and stywenmin the prasenes ofhydrogen:

i 301500y A GRER AT BB ol B SYbo 5t 28ml
_ t T WS _ ZatT

i 0 PRI GRS S CbpdengERROIGE1SKA%71s a co-

catalyst ands 5. 2oxhrter ast ydolabnti were (adddd sinmrcen¢owslygrstirring

of 15wt % _and 0.2L, hexane as a solvent and 10
was shatel ovlhsa diatenadhf A henaBHEEo aen oVt adddb §.3MPa,

then (PHHIERE-Redlin; SR SyATieY SR BF' HRAEA2MbA Plessure of

0.85MPY | wa§ repeficdy anisyaisalqed 410g !st?rd%fé Wﬁéiﬁ!ﬁh'g@?i in, the
pressure of 2. a was reached, 5 mnutes |ater, 5
copohexenizateen aolfi ethyléme gasd migsene opabyoeriiedt duh adf %0“0. 44¢

polySsg s SHBMOEERRT GR3.ca. 5300 poryrer 30 vhe.
. rosTw i pol y A
freh R anie 2O bl 12 S T GO0 C T £
$ldmlopistyaierigatione of 200ident: EOBePRAY tigdl supidorted catalyst,

catal yst; 20nl triethyl alumnum (wth a concentration
20mlotriagiylogluamthwm2(withes tencentaatonvehtl Samtdo)omd 0.2L hexane

os R 2 Tl 5, SR e added
: (WA t eq: wt e . ——

simuBph o 187 7 S0 LaDith Prtfes ebrphatEchotumerization tank,
stirripeesgisr tagfe @ vl wate oéadhepm Sethylenesfeedierg wilgsustained

octene was added, the gas-phase copol ynerizati on _of

till atpolyuneraadianet pressunas of adr QP auwast rsacheds tihe gas-phase
poly SRILAGHAY SRS TR BE ANIEEL ANEE pogjpum chlorice
was Wﬁgﬁg@g@bslyh&w%mm%ﬁ affe dgklow ng

(13) Polymerization Method 13 with the catalyst CAT II-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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In preparation of the conposite carrier, 2g anhydrous

magnesi um chl ori de was added with 40m THF, and added

dropwi se with 5ml absolute ethyl alcohol, after

conpl etely dissolved at 50 C under stirring for 2 hrs,

15 added further directly with 2g of the

t i Sl : i RFI

catal {57 2O ARRY) SRR AL {1904 KSLoRRaryl 6 158 hd 0.21
hexanet hs 20sdhkventobndnd 00d redhwdnoanu sodiahedchiorods advera added
. conposite carrier. The catalysts was yecorded as CAT,
simultangoushg @ hy| Ehb hegbpergssie; gasophase palymgrizaiion tank,

sierFE YRCAGHAN 5% AR, 3900 BB es sustoimea

il al potymeiaablon Preddifte!of POMER W kedéied; 5 ShiheR SBier, S0g

replaced wth polystyrene carrier having a surface
octerS was ladxdeld, gheugas-pirhseheopolymgrimsi ararofi ethydeheaand octene

100C under njitrogen gas atnpsphere for 24 hrs;
was GaEried GwAtds CaeAdied s el alidewasdemaved, 509g polymer
. recorded as CAT 11-3. The ethyl ene
was %@fﬁ%&%ﬁ%’%ﬁ §5¥é|%cs)n was the sane as Pol ynerization 30
Wtdiapld WX h the catal yst CAT I1-1. Exanple 11-4 -
Essential the same as Exanple |l-1, except for the _
Rsskntiabg the63avae i asi disampde! ildal weexcem akoad thiet hfellowing

.zirconia carrier, and the calcining was carried out at
varnayIc under a nitrogen gas atnosphere for 8 hrs;

THCPRLURAILAR o S8 B! by O afncsium
chlofideopab wikldd atitled Ovak THE, aadeaddePanoperiseatitin Sml absolute

Method 1 with the catalyst CAT Il1-1. Exanple I1-5
ethylrsfepholalafter commplesel yedasgnlaed) at S0ekc apidamoptitrag for 2 hrs,
addefdoflullgl\{\érngire%%yv%itl"i‘tjgog% 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 1I-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 11-4 |

Essential the same as Example II-1, except for the following
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Silica was replaced with a titanium oxide carrier, and
the calcining was carried out at 400 C under a
nitrogen gas atnosphere for 2 hrs; A netal halide,
titaniumiodi de was used as the chem cal activator;
The catal ysts was recorded as CAT 11-5. 15 The
Varlagf(fﬁ@ .ene honopol yneri zati on was the sane as
nerization Method 1 with the catalyst CAT I1I-1.

Blh@ﬁ' Wa]slféﬁfzﬁmhtw&h heisrmEaasafrienplagdlthé, calcining was
except for the followi ng variations: 20 Silica was

carnedmwto@tdS i unger aumitcoggn g&sda’trn@snhgtrméowa%s IS;

Tk Hrom bl denfscdashed e iutaflinnfor, °°
?ﬂf ?ﬁlﬂpstsT%sﬁ%rﬁéﬂsaé"@%qu%ded as CAT 11-6. 25

ene honopol ynerization was the sane as

Athey raihykﬁle dmmM}idiymdrﬁmtlbnt eaxc dhel yismeoa"s' Pbl¢merization
11-7 Essenti the sane as Exanple I1-1,
Meﬂ&éﬁépwﬂf hothe patalyst 6&&?911 ~bariations: 30 Silica was

Zﬁ)#@éf@g\_néth kaolin, and the drying was carried out
nder a nitrogen gas atnosphere for 24 hrs;
Edtehtial hahed&anié r QNI gl@“l@ﬁl,\/\@@xcz%ﬁd 5y (e following

chem cal activator; -64 The catalysts recorded as
variatond:| - 7 The et hyI ene honopol yneri zation was the sane

RS B S TSl VB0 el i
was biled SYRGIRA00E,! DiabEl SO N AhORher FoP e

Qiméfal Hc’eﬂi)dé: 1!‘1€Hn1%1§n hodidAwid aked @Jsl tfh% chEéfdenl Hetivator;

brom de was used as the chem cal 10 activator;

The catalysts was recorded as CAT II-5.

The ethylene homopolymerization was the same as Polymerlza‘aon
Method 1 with the catalyst CAT II-1.

Example 11-6

Essential the same as Example 1I-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 I1-7

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 halidé, zirconium fluoride was used as the chemical activator;
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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
following variations: Silica was replaced with a

O KRN R SR AP A AT S P e,

The wthybene dn@h@omﬂymﬁdzaaohh evahehec shmac taisv Mymerzzatlon

20,  The .catal ysts was_recorded as CAT 11-9. The
Methadh| Wﬁﬁl ﬂdﬁrﬁp&ﬂyﬁﬁl@ég‘t Iloh. was the sane as

l iﬁtgl Method 1 with the catal yst CAT 11- 1.
@&IYFB O Essentially the sane as Exanple I1-1,
%%%%B*tlaflgf fHL'e §aqlnb0‘ﬁ'sngixé’-§1 {&r Taiy O'é%ceﬁw f@ﬁ RS following

replaced “wi th a pol ynet hacryl ate carrier,
variadronisilg was carried out at 150C under a nltrogen gas

sphere f r 8.hrs; A netal halide, um num
Hilisa vasveeplased with: distonaree andadic ﬁaﬁmg wapgarried out at
a s recorded as CAT 11-10. 30 The ethyl ene
250@ #@kﬂ%ﬁ% zation was the sanme as Pol yneri zation

et hgstal ‘Mailﬂié hezie@biutht lﬁﬁTnide 1wasEXﬁl§921 eak! ‘tﬁé chemical

-65 Essentially the same as Exanple I'1-1, except for
activaber;f ol | owi ng vari at i ons Silica was replaced wwth a

ety stoiasecandods GATI S tnder & nit ?ggéﬂe
bromeghﬁié@é@g@gl%g&gﬁ stiof WRiSlnBakkR o PBIPHRrization

em cal |va

MetE@id'W&ﬂﬁth@%atﬁ@z@t@ATaH CAT |1 - 11 The et hyl ene
onDpoI ymsrl zati On was the sane as PoI ynmeri zation to

Wetdopla % h the catal yst CAT 11 -

Essentially the same as Example II-I, 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 II-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 II-10. ’

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-11
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Exanpl e 11-12 Essentially the sanme as Exanple 11-1,
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
4001C under a nitrogen gas atnosphere for 12 hrs;

A
| N uotal yse h i C .
TR g, ST, RS E atol o Rilowing
variatienet hyl ene honopol yneri zati on was the sanme as ‘

Pol ynerizatign 20 Method,1 with the catal yst CAT . .
Nilica wrsngpdaced mithsg anixed Icarigs ehaties apdahiparium oxide,

and 5 BRER, Gont rEY H7 B, VRO 2 DT SHen s

atmodPBerdTof FRAger a nitrogen gas atnosphere for 8 hrs;
%ﬁe catal ysts 'was recorded as CAT 11-13. The ethyl ene

Ronopetal ndrdlzde i alunemurme mmids Rasymesédansonhe chemical
. Method | with the catalyst CAT I1-1. Exanple 11-14 30
activad@Bntial |y the sanme as Exanple I1-1, except for the

f | vari atj aSld stkeplaced with a
ﬂ%gg@g’ﬂsﬁa&?}éﬁg’ﬁ@%@é@ﬁ%t h -66 zirconium

Phe Sthalené o 1gm1@rigétibhew@mﬁec@ﬁﬁieerasm@@lymerization
carried out at 4501C under a nitrogen gas atnosphere

- Metliad lewhtlsthdkatadysalGAtsIIvds recorded as CAT 11-14.

géﬁ et hyl honopol yneri zati on was the sane as
Wﬁ]ggi{]ﬁon 5 I\/lethlo;j 1 with the catalyst CAT II-1.

- i | | .
PO ILL R SORRL R A IESTE £ XA fol L following

varidtgph@éced with a MCM 41 type nol ecul ar sieve, the 1o
cal cining was carried out at 350" C under a_nitrogen )
grdicat waspieplacedwith 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 iodide 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 I1-13

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 1I-13.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-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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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 catalyst CAT I1I-1.
15 Exanple 11-16 Essentially the sanme as Exanple I1-1,
except for the following variations: Silica was

rncoECATAH, AR RIETRELTT IR pib g Ealith s carricd out o

450 ‘Canridyr avastrogen ggs atthodphe2d faP® kraynder a ni trogen
gﬁ_ls at mpsphere for 12 hrs; The catal ysts was recorded
cpata ystsewasHecordgdareChvhddoldneri zati on was the

S 5 e LT i B B, 0 Wi
MetHodTPhetH thd caBi$8PCATIILDe fol lowing variations:

The conditron of "heat-activating silica was a
Eatampledl-dt5 400 C under a nitrogen gas atnosphere

for 8 hrs. The catal ysts was rec ed as CAT_11-17. .

HRSCBERISG rdieh R8I e FRNDIR Ut rscsphetas the following

. rization Method 1 with the catal yst CAT I1-1.
Varla@&ﬁﬁe 11-18 -67 Essentially the sanme as Exanpl e

Sitiéa %&@Pfjeﬁl@beﬂh&wftﬁ | PWMAGMVAL | #ypensnolétaular sieve, the

condi tion r heat-activating silica was a cal cinin

calciaing@08a< cannigel onub atrifvh (Gasndenss piizogenogad athiasplere for 4
~The catal ysts was recorded as CAT I1-18. The ethyl ene
hrs; honopol yneri zation was the same as Pol ynerization

G e LA G

THd @thptend homopyliyanstization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example 1I-16

Essentially 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 II-16.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example I1-17

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 II-17.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example 11-18

- 67 -




10

15

g e e R R T T e A L ey

The condition for heat-activating silica was a drying
at 100 C under a nitrogen gas atnosphere for 24 his.
The catal ysts was recorded as CAT 11-19. The ethyl ene
honopol yfneri zati on was the sane as Pol yneri zation 15
Method 1 with the catalyst CAT I1-1. -68 J V1 M LI 00

@ a’ﬁﬂuy B'ﬂi\,é @Iﬁgcagdoﬁ%ﬁ? ?f\} Nléxcllégt Of%{) % followmg

Varldﬁ@@ooou Oby Cb -zl Gan] NUt O-p0 ON OO
Ood to O "i ~~r ~ NNNGQ@s SC G NN
They condlition for Lheat-agtw@t)ng) sdiea rwag alcalening at 200°C

~0~ 0~ |
unde? #h Gafomsgas AMnoerngis o ba M. N v~ v Db b R NG

MW 1RP Aty et LW AT ord8dhHCAT 11-18.

The ethylene homopolymerization was the same as Polymerization
Method 1 with the catalyst CAT II-1.

Example II-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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Exanpl es of use of the supported nonnetal |l ocene ol efin
pol yneri zati on catal yst of the invention in a slurry
pol ynmeri zation In the followi ng exanpl es, the
supported nonnetal | ocene olefin polynerization

catal yst of the present invention was prepared and

ﬁ?ﬂghﬂ‘e@ ('?fs' tse” §FhytiRoe @%ﬁ%@zaﬂd}{me%ﬂl@?«%ﬁe olefin
- eparation of a supporte nnet al I'ocene cat al'yst
polyfidri retddn asithatichthef irsvdritten B870 shitriyoe¢lymenieasion
Cor p_ product) "was cal ci ned under a nitrogen gas 1o i
dnndbphdoblowing cexamples, othec gupporgdwawnmetalbocene olefin

rate of 5 G/ mn, constant .te rature of 200 C faqr .
polypitsization sRbist At theBEsshiuVERTiA, Was Prspareghpad used ina
%ﬁﬂgr : f 600 Cfor 4 hrs, finally an
ShuTgﬁgﬁ'oo ? g ﬁ%ﬂg?égoﬁitrogen gas atnosphere. The
Example Bad recorded as ES70-650 carrier. 15 (2)
preparation of a nodified carrier 10y ES70-650 carrier
WH§ Padeldan ek » sppperted nesiactal awearlsshl  Ti c14

RO LT
rs, en was | ere an
WS Pedilibaetn ThEBS Qb gltéggb‘g)shﬁds‘@@l%ih@dtlﬁi@%y a dHiteshen gas

and vacuum'suction dried. 2( ) preparation o ]
atmospieosi Theceondeionofaoalgining puas: adwwetsngmatd|odr 5déC/min, a

consi i €5n ot ot MTSr 565 Burdd cRhSRRSY s Plde,of 400
for o7 B BhYETE BRI ST 00 OB 905, BPELHALL cooline
underh@mi n dd0abhozpheds o Thamearest Washteydrdedwas ES70-650

added with 200mL tetrahydrofuran, added dropwi se with
carrigbnil absol ute ethyl al cohol (treated by 3A nol ecul ar

Leve for 4 da . Af,ter ;,magnesi um chl ori de was
22 rgparstign J%@gLﬁﬁ@(R&5§ﬁltant sol uti on was

SHEBSHIR lr is AA fy po 4D Shpgasgn Sorm
TiCl} (esvod THC24brekase soluteove )i ondet aturrfrigiadtisredr ard reacted at

and vacuum suction dried tqo obtain 19.9 conposite .
20°Ccdori &6. hrsy) thempaeat fibiered andomarS%l@@i gbmfoéim@s with 150ml
toludid In %otal; 4fied and vacuum suction dried.

(3) preparation of a composite carrier

An analytic pure magnesium chloride was calcined at 500°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 Sppm), 10g
anhydrous magnesium chloride was added with 200ml fetrahydrofuran,
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 fo obtain 19.9g
composife carrier.

(4) preparation of a modified composite carrier
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19.9g of the conposite carrier was added with 180mnil

tol uene, added dropwi se with 20ni

met hyl al um noxane( 10am %R0 t ol uene sol ution) and 5nl

Tid 4, and then reacted at 20 C under stirring for 2

hrs, then was filtered, washed three tines with 240m

t ' t LN i t

47 28761 e [qRiBboslie beries $hoRAded WARY TRGHE 1bone, added
dropodsal wath 520ail trhethwpldilfiivegoxamedd Dt 6MAIC teludne  solution)

solutjion of 1.25g nonngetallocene catalyst having the
and @l bl hg asxd themraactest ahi28 Criunder &brltlllguf(&’na%mﬁ, then was

riers BT SR ARS8, SRR OB RTH T dricd and

vaculigiRaenesudrield nal Iy suction dried to obtain a
supported catal yst that was dry and flowable. The

(ﬁ? Hrgphsatian ofes suppdresd aafimetalbodent catal yst
pol yneri zati on_progess was ,conduct.ed by .using {he
ot et omaAidlsh o oED O o caTTieE cABdC A asgition, of 1.25g
. ; i ¢ -
nonnfi@lqCer, S5, BRTRIL ThE T Mokl SHERFL, formula
directly for the slurry ethylene polynerization 20 In
order to adjust the nelting index of polyner,

general | y hydrogen 3 a chain transfer agent
in the slurry ethylen Ny erzati on. Hydrogen was

the total gas volume. [he.solvant involved in the
present exanpl e was hexane f—~2&=k . suction filtering
nmet hod was used to conduyet« t he shing, filtering,
drying and suction dryi #©he present Exanple. That
is, the mass need to be—washed and filtered is
i ntroduced into a funnel equi pped with a sand -74
core, renoving the solvent through a suction
and Fml tﬁtrm@ydr@i?uranewabynuxedum ead® cosduet amequal-volume

oG G SRRl B e S A Sbgon e
to oHt%%rPheﬁclﬁ:f;?&{%gr&?ﬁ@}s‘f‘igﬁ%\ras?df ghd ﬂWab%.ThUS
0] SOl | 'S rre

al ne at a tefrperature of about 0 to
I20d 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 introduced into a funnel equipped with a sand
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under reduced pressure till a flowable carrier powder

is obtained. The duration for drying depends upon the
tenperature 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 aforenmentioned io0

core,ﬁ%ﬁﬁhﬁﬁq%rﬁ@ 'SB ﬁF&h?Bﬁghh%, 3 Wﬂ'ﬁﬁeﬁﬁaﬁg{o %lltogﬁ:d by a

cene’o merization ca are
furtheggiddiedr of b @@ﬂveﬂﬁaﬁdta fncther aucteat ﬂlllferlﬂlg hyslcomdluct the
condition in absence of oxygen. By a rigorous
waslungymmdlfslteﬁ@rngh@nNas:hm andeﬁbﬁerm@garprefera’aiyr@peated for
%Bﬁéﬁmater and oxygen in the systemconcerned is kept
210 “Ruously less than | Cppm which condition is 15
l‘%ﬁé Qf”dtah??&bs‘cﬁw 1173,‘ gi‘f&?ra%teg ﬁﬁﬁﬂéf’éthr@" 34 eﬂ)(ﬂhﬁ@ to 120°C
Tvity nown for technicians Int
undetrhﬁédu@ecsqﬁrfelssuﬁ@tﬂln waslowgble fodrtmri powdkyiisgobtained. The
suction drylng of the supported catal yst obtained is
durau@nyftpmﬁlml@&t grandhupaihshe temperastse wsedofthe gapability of

he VBEbi S sROR B ARG MR hefe BRI A S RiEr g,

UPRQUAL] B UBRIWAC Fér ‘%éehﬁfblbﬁﬁoﬁﬁ Gthe aget eNadiMé ”@f(ﬁ'é%entloned

suction drying, affinity wth the reactants can

chemlmall tweztin sbep lan 3t Eﬂppm’ﬁngl steph@f 'dwaoannétedlml:me olefin
except ffr t he fﬁleMﬁn lations, 25 ES70X
polymgm@égnd:@tg tcare @ ef%{llé%lstto scarée%i @Y uBder a rigorous

anhySE8RE cABRiH’ i, RBsEERE' RErB3ARDCER. 2 atiatyblS pabydrous

cond$68AN A adbderidee offaﬁﬁx]gént fi@tm%@l@ tintExaaek eand .oxygen in the

except that ethylal umnoxane(EAO was used as th

system-aemeamed. is ]mphpbntlmmdly esethanllGppme Whmh aendition is
, _exce he fallo vari.ations:
Cfltl‘%ﬁ@@ﬁ@én% §HPB§?@({ FRE Y{SB@"IQ&@\%&@T I3ecorded as

K15 el 11<7 oWHORH ¥ch res@g%ﬂgx%ﬁé%ﬁplh&ﬁe Yagfchnd)Svashing,

I'nt
filtefifB! &hy@lﬁgfam@muctmrthgung Oﬁ|thel SJ@Epp@ﬁtddth&ﬂ tvebbtained is
e S

nagne3|un1ethOX|de 3-4 5 senti al
VGIYSan‘Bp@ﬁaHi(alfﬁreOibtamlaﬁ@éptOffo’ft catalyst| o n@lgh act1v1ty and

subsequently a polymer with good particle morphology. By washing and

_O»—-

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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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
al koxy 1o magnesi um hal i de and an al koxy magnesi um
Exanple 3-5 Essentially the sane as Exanple 3-1,
f : I i [yati hel tion
335B ALy lobfifiBxatiel B3AT0) W LStA R the o BRI,
dadthelprevent dExdinipde! thie sobyenteaasatt@ihydroduiansi | ica
was 1: 2); In preparation of the catalyst, 20nl |
Nagnestwa ehlgside smureplacediwsth ap giesium ethoxidemno
E];#OM%lt ;lt gene solution); Furthernore, in preparation
X3RP'edl yst in the present exanple, the first
h 0 fart hal appt e 1 :
TRl e S iSRS, 15 nsa bl TBL G { following
varigionst ure of magnesi um chloride and et hoxy magnesi um
chloride (the ratio by mass of nmagnesiu chloride to
dihpIgP o rhgh pa%/alaét,mﬁi 1C& W3S aThSLlpWSI pamtﬁa rgatalyst

T s the chemcal treating agent; In
was E&?‘E@)ﬂeﬁﬁ%?@'?he catal yst, the solvent was pentane.
%‘ﬁaggj%ﬁhﬁ %fﬁo?ﬁff”@v!a@' 'r}éeld‘c}%c‘ﬁ?{ﬁt}ﬁlsa Exeititee 3ok an alkoxy

except for the following Variations: The carrier was
magaesiun dmlidaandesn abkakyadapgpesiwms phase- hydrol yzi ng

SiH4. 3Q In preparation of the catal yst, 20m MAO
%Wﬁ@g’l‘ ene solution) was replaced with 20ml

VLSO DR TR0, BILOP i ollowing
varidtpsgsti al ly the same as Exaﬁpl e 3-1: except for the

followng variations: The carrier is a polystyrene ,
Havprepaxation af ¢he catadysgy thepcarrier was a mixture of alumina and

silica (the ratio by mass of alumina to silica was 1: 2);

In preparation of the catalyst, 20mlI 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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5 Met hyl al um noxane was not used for nodifying the
conposite carrier; to support the nonnetall ocene
catal yst, 5g of the nodified conposite «carrier was

i npregnated with 20mL tetrahydrofuran sol ution having
1.59 of the nonnetal | ocene catal yst, then suction

ﬁgzﬁﬂ fhneotly . Alumina was used as the carrier. 10
n prgpar ation of the catalyst, the solvent was

ExsgneiallyThthe agaahgstas vigsamgder dsd, agxCApt 7foExdnm! following
. 3-8 Essentially the sane as Exanple 3-1, except for
variatH®§.ol | owi ng variations: 15 The carrier was a

| ypropene carrder. | n pre ation- qof the nodjfied
A0 BEFHEr Es Al StursibaBaPBRE 3 S 00nBk RS LE S s
pAethy R3HAAR0REneOMaN M hsddid? h%&ﬁg?ng‘%hétd&ﬁbbsiﬁeocarrier;
support the nonnetall ocene catal yst, 5g of the
to smpplid)fﬁ eheclnnpmd:ﬂaﬁloomer icatalest, | Spr efntieednoidifiedordomposite
.toluene sol ution_hayj 1.5g of the_ 20 nonnetall ocene
carrleams/wpr@g@ﬁt%mtbmnl égtf@Lé’éGPIﬁ}faﬁ‘ﬁ@ﬂéfapal Baying 1.5g of
= jally the
the nfffneGARCATE BaIvIE erh RO iied EFEl g
velirainP s dhed a8 thRrdagiemas CS-2133 type silica. In
preparati on of the conposite carrier, 25 m ethanol

Jdagpregaratien ofithe catallystuthensolvamt weegtacanieon of the
tal yst, the sol vent s dj chl groet hane. The

i eYlystosaaestaded®s BT 36 Beampi e 3. 10

E}éﬁﬁ i|@|3l_g the sane as Exanple 3-1, except for the

-10 W ng variations: -77 In preparation of the

Fyzeasialby cehig | sime2QRMIERengple B, usgdeph fot ede ofollowing
200ml THF, 20m MAO (| Owt % t ol uene sol ution) was

variatefisiced with 2ml MAQ(| Oat % t ol uene sol ution). The

claﬁal st. was recor,ded as CAT-10.
e carrier was a polypropene carrier,

In preparation of the modified composite carrier, 2ZmIMAO(10wt%
toluene solution) was used instead of 20mIMAO (10wt% toluene solutioh);
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:
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5 Exanple 3-11 Essentially the sanme as Exanple 3-1,
except for the followwng variations: In preparation

of the conposite carrier, 200 m tetrahydrofuran was
repl aced with 200m. hexane; 20nlMAO (10w %t ol uene
solution) was 10 replaced with 20nl triethyl alum num

GQ. : Oh AT cat :
At R1EPY GEGH e opyRite TaRrER, 200hL Mexd fe AWdEhsed in
steadoadn06nd- THEX @éhn] A Ohe] ottt ovtobgens asol aticar)swaksSreplaced
.. ln preparation of the catalyst, a nonnetall ocene
withcdmd MAQAIA W & t@ﬂ@%@t%@%’tﬂlm@}-n@‘ eatadyst Twassrecorded as

CATt—_ Eu t-Bu was used instead of a nonnetall ocene

c:l al yst having a structural fornmula 20 of TiCt,
Eﬁmﬁ@g_]’qe catal yst was recorded as CAT-12. -78 -
---------------------- Exanmpl e 3-13
Esentidly ythdhessaee as Exanple 3-1, except for the following
.followng wvariations: In preparation of the nodified

varadi@Rs.er, titaniumtetrachloride was 5 replaced with

ThL bRl AL S BBSi o A8Tr U260, S BRRHdfan was

was CycC Xane. e’cat al ysts ‘wer

repld®RePrWiH 29 0eAT-Hekarsa?ome] MAD €3 6enibatdluchire sdiiEion) was
as Exanple 3-1, except for the follow nﬁ )
replaced with 20ml 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:
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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10 variations: To support the nonnetall ocene catal yst,
5g of the nodified conposite carrier was inpregnated
with 100m toluene solution having 1.5g of the
nonnet al | ocene catal yst for 16 hours, then filtered,
washed three times wth 120m toluenein total, dried
g}%@?‘fé@oﬁd” ed. 15 The catal yst was recorded as

|l e 3-15 Essentially the same as Exanple
Esbentadbpt tliearsarhe fasl |I6xangplevd-lat eseept Ther ctre | following
was not heat-activated, but directly reacted with the

variadtPRieni cal activator to obt ain a nodified carrier.

he_solve us or ] G . .
Yo7 orgpdtition oG L MuRERkk, SRt aatitih tiachioride was
repla’ée%ﬁvﬁﬁﬁ@ﬂ'ié@ﬁ'tétrhﬁﬁl@ﬁﬂe as Exanple 3-1, except for
| owi ng vari ati ons: The conposite carrier
dl" hee solwenteumda tﬂowsuppoln‘a ngotheecatdl psewasot péliohexane.
| ymeri.zation cataly ra an being treated
g CotalS B ass T cordadh %&%’gn §‘ The sol vent used in
ﬁﬁ??é'?;o'ﬂ()f the catal yst was tetrahydrofuran. 30
catalyst was recorded as CAT-16. -79 en "' ON MM
ESseMtMll;N the Mrﬁle'\/'as GE%@]:SPeOplo @xoeBt ﬁlfoﬁﬁtlﬁa ~following

|~ ~inl~Ucy~tjr
Varleﬂmnﬁn s~ 0000 OO0Ot- II- NGLNONNNOO

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 sﬁction 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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Exanpl e 111-1 5 The preparation of the catal yst was

essentially the sane as Exanple |- 1, except for the

followi ng variations. In preparation of the nodified

conposite carrier: 4g of the conposite <carrier was

added with 40ntl t ol uene then only added dropwi se with

T : ' n
?@g%?%dTg%%&g étl rrin &trtbg )ﬁlrog‘ﬁﬁs#]aﬂf@cene olefin
olyme)rtza‘tﬁomta\l@shsedf\mefpr%@eﬁt iovestion aredpfépdredesnd used in a

fin vacuum dried to obtain a nodified conposite

ShﬂTEéﬁﬁW@¢ﬂe POYBHRIAZEONwas recorded as CAT |11-1. Wen

e sl ol yneri zation process was carried out,
ﬁ}iqmpﬁee&mﬁorenentl oned supported nonnetal | ocene

EY?ara‘iﬁirbb&‘%h@'ﬂd’tﬁl‘yaﬁWaé%S@%@hllﬁ%hé‘%ﬁﬂl@ﬁs HRample I-
co-C yst. The catal ytic system conprising of
1, exseppébr¢ﬂedbhhnﬁﬂu;waem&unuataIyst and the co-catal yst

s used direc for %Ee slurry ethyl ene
i’augrﬁﬂa%pnoﬂ tl%@ gdshedirompasite caridar ot g<of the composite
cr S g ST ek S R b 20m

T1ClI \%J%mm@ll Hexadies §dl@tRﬁi)Y'mfd Zt@x*e'rpfteﬁ@ﬁe@aatf '2?@'0 under

under 0.8MPa t ot al pressure of ethylene for
stzrrmgdﬁn 2 hesi iThenmicture Seas pias hieldewpth Bidam] t(alueme and filtered,

ot B SR Tt e BT 1
ﬁy]g-d Ea{JI?EFWSZ%Q;%}HgﬁUég @AThHIP?l ymeri zati on.

r 0O0En in an anpunt” of 0.01 to 0.99
(theﬁmehé aglivary o@olﬁmatﬁa@iomq&@mrrWasTharﬁ@Id\/@mtt with the
i nvol ved in the present exanple was hexane.
aforementiopsde r&ummwedhaomt nﬁ)c@m&taﬂwt, 1m@ﬂ13églum1noxane
MA r the fo ﬂ3 va{ tons 30 Silica used in
( eWaS 49 a§thERo-LAHRITSL i ES70X. AICI3 was used

reco@tﬁfﬁ@ C%st?% éé&&ﬂfgf?ﬂ%ﬁlhﬁ QBéakﬁéﬁ)%rﬁ@f nonmetallocene

slurry polyneri zati

catalpspcarisd thid hed-oatalyet ey iwveed divppidyt €0r the slurry ethylene
nonnEtaIIocene mas essenti al | he sane as that |g
polymezigateon. 123, ﬁfle shpparied peatatist zwasoadded to a 10L

polyfictizati6n %ﬁkz tﬁ%ﬁ%&&? vﬁ%%?ﬁfﬁiétﬂ@lalummoxane (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 III-2

Essentially the same as Example III-1, except for the following
variations: )

Silica used in preparation of the catalyst was ES70X;

AICI,; was used as the chemical activator;

The catalysts was recorded as CAT 1I1-2.
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B e

tenperature was 50 C and the co-catal yst used was

triethyl 5 alum num{TEA), the anount of hydrogen used

was 0.4 (volune ratio) of the total gas vol une.

Exanpl e 111-3 Essentially the same as Exanple 111-1,

except for the following variations: 10 Silica used

[ I j ; 708

SRRy o Anehizaport Brob¥ss W the ploremErtlofRd supported
nonreed blnderax arad esvestibHyr thy danfeimanthatMigBesimple 111-1, except

chl oride was replaced with nagnesi um_ et hoxi de. Th? , .
that ntheetpolyseerigatioss | pTEIIUIGer WAS! | ﬁrOM;Bam ydie wpolymerization

replaced with -15-a compeung havjn e fol h N :
tempe R 23 o30S PAa) i pipqregldlfst s uf pvas  triethyl

; ataky S T i
B D Tar o B aCesg o T the ar orement. oied ) OF
the totylpgad edlumennet al | ocene catal yst, was essentially

he sa that in Exanple 111-1, 20 except that
tXaq @t@f‘él um noxane (1 BAO) was used as the

TSI, ol AR ST SRS, ISP isees By oloming

variaieoget of hydrogen used was 0.4 (volune ratio) of the
total gas volune. Exanple 111-4 25 Essentially the

Sl aassdek anppirepatation eltwpeatadyst mas BS7TO ng
lations: Sili d.i ti f th tal yst
WE oS Voseel 95 hELCTRiCR) RAERIRR num was used as 1 he
Y o . . .
SR pRet i i Pretdn cRATe SRR e, | o,
avia g st ioghIcrdde svasre phe edowith ahd @eesianelethoride.

pol ymeri zati on catalyst was replaced with )
Thé nonmetallocene olefin polymerization catalyst was replaced 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 I1I-1,
except that triisobutylaluminoxane (IBAO) 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 111-4

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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e e e Dl

a conmpound having the follow ng structural formula. O
Sa\ . .. .=T"Cl3 5 The catalysts was recorded as
CAT 111-4. The sl urry pol ynerization process, with the
af orenenti oned supported nonnetall ocene catal yst, was
essenti ally the sanme as that in Exanple Il11-1, except
grﬂe"s IR hﬁﬂbﬂ&@&”“'ﬁvﬂ MyepfagetSeqvih t Qe Jnixture of an
ata yst pol ymeri zation pressure wa
alkoﬁ; ﬁi\e@meﬁhm balikeand amn alk dxeymepaicsiemas 75 C, and
259 but ene was added when the copol ynerizati on of
h@m@ﬁﬁneﬁalbpmfe@éeﬁasp@bym@émémn catalyist evas replaced with

a cofipriiy Raving e Tpidid Sf‘r%' Eﬁ@&m LA
ur
n

catal yst, the carrier was of alum na and
silica (the ratio by mass atosilica was 1:
2), the carrier was cal ciated. a( 800' C under a

ni trogen gas atnosphere Py 20m  Ti C14(5v/ v%
Ti O 4 hexane sol ution replaced with 2m 20 MAO
(1 OWwt % t ol uene sol uti I n/preparation of the

m)dl f| ed conposite carrier; I\/Iagnes'l um chl ori de was

S5 abh e PR (R oo 95
PRS0, R R smors

nonrﬁbﬁ!ﬂ@@nd catdlyst) wasrdssentially thiepanss aerthat ihfexample I11-1,
catal yst, the salvent was R&nt ane. The nonrret al | ocene

except dhia tmmﬁbyl&lmmma{*g &) weas ussidagsdthe teo-catalyst, the
polygler% %&pp,ﬁr\,gsg et;rr{%ia_:s glgf)ﬂ) a, et:rpuocltylrjrrlgll'lza 1on ]temperature was

75°C, and 25g butene was added when the copolymerization of ethylene
and butene was carried out.

Example I1I-5

Essentially the same as Example III-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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The catal ysts was recorded as CAT 111-5. The slurry
pol yneri zati on process, with the aforenenti oned
supported nonnetall ocene catal yst, was essentially
the same as exanple 111-1, except 5 that triethyl
al um noxane (EAO was used as the co-catalyst, the

pol yneri zati on pressyre was 2. a, the polynerization
tenperature was 40-Cy nﬁ\k chf oroet hane was used as
t he pol ynerizati on sol o EXa F111-6 Essentially
the sane as Exanple | 1, “exee r the follow ng

10 variations: The carrier wads a silica that was
obt ai ned by a gas phase-hydr 813yzi ng >of SiH4.
Triisobutyl al um numwas used as the cheni cal

ddid eatadyst2AnsMQoridtd CATdie-Sol ution) was
replaced with 20nil triethyl 15 alum num (0.43nol /L

Adheaskirsy i pelysngrizatipnepedegssovish thgeatargmertdoned supported
co site carrier;. The non | l,ocene ol efin
nonrfGfREiare. SRV €L why S RRLRIG, HEE S o Sroplp diid» except
v/ t d ' I u f | a; ~ | ]
that YY1 PRuSPARY (BIO) s (IS 25 1t thigatdlyst,  the
polylsieurizati@wlpmsshzeawwm 2p5M1éa§tllwvipdiymmr1aaﬁonnm | Fen&tﬁre was
__.suppor.t nonnet al | ocene, catal yst, was, essenti y
40°Cy la@dsdwﬁlci%og'}mﬁﬁ wasysed agteemol imarizehonrsalvet.
ﬁ?@%ﬁméo' catal yst, the polynerization pressure
. , the polynerization tenperature was 85C,
Fdehbial @lme 285 hE@ia‘i‘ﬁﬁgb UHEA Wask @t 7 Fof VRl "Bollowing
rati o) of' the total gas volune. Exanple 111-7 -87
varigERmential ly the sane as Exanple 111-1, except for the

1 owin vari ations:; The carr.ier s a pol ystyrene :
ﬁﬁw ﬁarragg WYanaesitigantiat was &]ﬁ&am@@ﬁw Pabasinhgsgnay drolyzing
ofSi@;ts used as the chenmi cal activator; 5
hyl al um noxane was not used for the nodified

qaiRebteldankiRim 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:

’%‘ \’/§MV/E;E]
'k/)\ LN
e

!

The catalysts was recorded as CAT I11-6.

The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was essentially the same as Example III-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 III-7
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to support the nonnetal |l ocene catal yst, 5g of the
nodi fi ed conposite carrier was inpregnated with 20ml
t et rahydrofuran sol ution having 1.5g of the
nonmnet al | ocene catal yst, then suction dried directly.
Alum na was used as the carrier. 10 In preparation of

t ohye ne. :
EoReE Rty S oS oY ST ARBIC TR SAURRL forothe following
variatepiaced with a -conpound having the foll ow ng

structural formula: Ti Cl3 The catalysts was recorded

ddhecparrian was apotystisiener jayag asurtaes earbesybgeoup.

Sabhy 8RR oRIBEER I BT SherCATARN AT,

MeaRylalifihoMiRe WAsVR6t used v tHensodid!cothposite carrier;
was 0. 7MPa, the

pol ymeri zation pressure

to swopyrtethe ahonmétadiveeacy roatabsig&'[g " 0B pitteen enwakfiededomposite
.as the.sol vent nd. agount . of, hydr ogen, used was.
carrigr gyas (wereeBated flBib"igevﬁbyldép\ﬁm@%omgﬁéavm 1.5g of
the n%ﬁmtaq}&éélq%cgfﬂ??{ | el st&or ke d i le 111-1,
or erTo

eXCcep 6wi ng ~varrl ations: e tarrier was

A RGhiY oreNgsediaki e daviely a surface carboxyl 25
3roup. In preparation of the nodified conposite

darpreparatioonOthosatalyst) thensobsinitwas)dogasieus ed
i aonrese et SleitcehEReHATion sg et ipat feplaced with

[ i ' i .ed with 20mL
a corfigBynEHaG R PaL TRIIGGRITE ShrutBird Rirkagg:

nonnet al | ocene cat al e Nflhgon dried directly.
The nonnetal | ocene ol ef‘g* I yng'f’" ation catal yst was
replaced with a conpo hawiing the fol |l ow ng
structural formula: N, PPhz 5 The catal ysts was
recorded as CAT 111-8. The sl Lfr13ry pol ymeri zati on
process using the aforenenti oned supported

Mhehallvotenascriodrdet] aw€ A TdI$e as exanple 111-1

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 III-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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essentially, except that triethyl alum nun{TEA) was
used as the co-catalyst, the polynerization pressure
was 0. 7MPa, the anount of hydrogen used was 0
0.357(valune ratio) of the total gas vol une. Exanple
111-9 Essentially the same as Exanple 111-1, except

non@a}&%éﬁ##@‘g&é‘%gh\léﬁrét?étEGH rlé—(ﬂ‘?lif@ét?]%er was a

n preparation o conposite
e nemmetaldcatid abefinvpslyaptiaeattbn watdnly%ﬁ nvas replaced with
butanol; In preparation of the cat aly the sol vent
a corpeudicchaving thedellowing stiwstara lofasmaula:ef : n

pol ynmeri zati on catal yst was @I aced with a compound
having the foll ow ng structw’a‘k fornula: 00 r< PPhz
O--Ticl, 20/ / . The \ta1~ 31 € was recorded as CAT
111-9. The slurry poly -z-at-Tqm3 process, with the
af orerrentl oned supported nonnetall ocene catal yst, was

the sane a except that

eﬁ‘e:gtﬂﬁa V& mmmmpﬁéﬁﬁﬁ@@lt ﬁe co-cat al yst,
ST B 0I5B ARG E62ES AsHET: the® aforsugptioned

supp@ﬁédﬂen@ﬁkﬂmnlo?@tneonc@t@ly@nt wandiigs opgne: vas exddagle 1111
in an anpunt of he COpOEi/JeTETI zation

esselﬁml;yenﬁcaputhamlwmalummmé&“ ) WSt usedzaartheeco catalyst,
1-10.Essentially the s IeIII xce
the POSYGHAZR SN GHERSHTS, NAS 01 VP2, Fherm oMok hyft Gfeh msed was
ri t drofuran was
0. 35?%&?@%?9\?@2 dg%&ﬁﬁgxggg;&gﬁémq | Oat % t ol uene
Jin8s replaced with 2nl MAQ(| Om % t ol uene
soI ut| on? The nonnetal | ocene_olefin polynerization
Ea:tsam@d Wathe iamae eds whprample olpolin@xeepindornthe following
|l ow ng structural fornula:
Vanatlon
The carrier was a CS-2133 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 nonmetallocene olefin polymerization catalyst was replaced with

a compound having the following structural formula:
@

/——N \Pth

\ o>ty
(")

—/

The catalysts was recorded as CAT III-9.

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 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

-89 -




10

15

20

25

Cl PPhz CO _0 --- ~TiCb 10 The catal ysts was
recorded as CAT 111-10. The slurry pol ynmerization
process, with the aforenmenti oned supported
nonnet al | ocene catal yst, was essentially the sane as
Exanpl e 111-1, except that triethyl alum nun(TEA) was
0, al yst, the 15 pol ynerization
propHﬁgggﬁsg%aggﬂdogﬁp t he pol ymeri zation tenperature
\/Eﬁam?ﬂéillﬁ-d@ane was used as the pol ymeri zati on
sol vent and hexene was _ adde an anount of
Wl ol ysREZ 86 &mnpge hAlehe %pthé‘ﬁén%m’éollowmg
arrled out. Exanple I11-11 20 Essentially the sane as
Varu&% Ie 111-1, except for the followi ng variations:

'Iﬁ Pfﬁ@ﬂ: AP DO tL‘i‘)rﬁ BRA EAr1eeY, r290 nﬁ%tﬁ&hydrofuran was

of uran was 'aced with’200m hexane:

re la\d@_@t I\@Nh"/@t()ﬂmhrtaemw 2&mn1 \mahAO(éﬁwa@édtwhudmeZ@nlutlon) was
repltr| thg}:l ngs‘{ OQér:t%éb%/ L h%>z<anlle pr| u: Ialo%t Zaa;rhe
f
ffﬁ%&%@*gwwémwwe%@ A4y applaced with

a co iRl Bhyshg theSolReRiwedtartGrdl fdrndla; The slurry

lymeri zati on process usSing the aforenentioned
supported nonnet al | ocene cat yst was the sane as

exanple Il1l-1 5 essentia é_x( cept that triethyl

al um num (TEA) was used herc& catal yst, octane was
used as the sol vent and p F herlzatlon pressure
used was 0. 7MPa. Exanple 1-12 Essentially the sane
as Exanmple I11-1, except r the followng 10

vari ati ons:
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 wused 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 III-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 nonnetal | ocene ol efin pol ynerization catal yst was
replaced with a conpound having the foll ow ng
structural formula: NI _ TiCl, BU1t-BU 15 The

catal ysts was recorded as CAT 111-12. The slurry

pol ymerization process, with the aforementioned
supported nonnetall ocene catakyst, was the sane as
Exanple 111-1 essentiall y,/éag@épt that triethyl

al um nun( TEA) was used as cmergat al yst, the ‘
pol yneri zati on pr essu%@so-&l a, the polymerization
tenperature was 20 75 1€ d the anount of hydrogen
used was 0.95 (volune ratio) of the total gas vol une.

- ExanPI e 111-13 Essentially the sane as Exanpl e
iThe catadystipwasgicaordedras (ﬁ%l ndI-Variations: -91

i a by Qg AmEHERLPE | GROGFSS nalbing: © feb”chfgregpentioned
suppdffed Oh¥aM etsRIE e éétl‘ta%‘q?ﬁf | fed heheakamest a¥@example I11-1

cycl ohexane. The nonne ocene ol efin polynerizatio
essemtahHiyy stxoest that aresthwi t AlubisuoonddEAY wews ngsacheas the co-
following structural formula: rS r~. r~ "\ _C. .
catalygt,. octane - wahaisesk asytgnes safientoandthe nwlynictisation, pressure

pol ymeri zati on process, with the
usedg‘]’g??nzmygned supported 1o nonnetall ocene catal yst,
Wasarhipte g 2as Exanpl e 111-1 essentially, except
that the polynerization Bressure was 2. OWPa, the

isential bat ihen sameepas a pis Hid, axtapte famothe fillowing
.hﬁgﬁqgen used was 0.25 (volune ratio) of the total
vanatisol yme. Exanpl e 111- 14 '

The nonmetallocene olefin polymerization catalyst was replaced with
a compound having the following 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 III-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 III-13

Essentially the same as Example III-1, except for the following

variations:
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1s Essentially the same as Exanple 111-1, except for
the following variations: 5g of the nodified :
conposite carrier was inpregnated with 100m tol uene
solution having 1.5g of the nonnetal |l ocene catal yst
for 16 hours, then filtered, washed three tines wth

g veBachloighobvad | AAhYCHT vith 3088 WEhbATbride in

0 support e nonnet ocene Ca

prepaxanivai afftheanedefietl carptdryneri zati on catal yst was
replaced with a conpound having the foll ow ng

theusebreat usﬁdwfﬂ;]rasupmrtmg thgtcatadyst was cr)écai@h@wn@s
J 111-1 5T .
T apbriRtalittst ol BN AR FREUSRE EEE spplictd with
a corﬁ'ﬁ%uh'ﬂlehéé‘ fise ESABRYIR Sg@tl‘uét@ﬁai%h%l‘ , except -92

at tol ue was used as the solvent for
pol ymeri zation and the polynerization pressure used
was 0. 7MPa. Exanple 111-15 Eg3gntially the sane as
Exanpl e 111-1, except for th ollowng 5 variations:
The carrier was not heat-actp#Qted, but directly
reacted with the chem cay%\étwtalta)ﬁr to obtain the

nodi fied carrier. Theﬁ-@r&nt--wed for supporting
catal yst was xyl ene. e net al | ocene ol efin

poI ymerization catal yst was replaced wwth to a .
sl dachrg St S by 32 I 55"
215 St e BB et iy et aped aapported

nonlﬁél%lﬁﬁ@leaéa@%‘ﬁ‘ﬂo lwad Hhe Lapas et Eﬁhh%pleeﬂq EPles séﬁtlhﬂf}l except
triethyl alumnum TEA) was used as the co-cataly

that t thee pglolymémaaiion ppesssure vaasl . DGMPaandhmepahpmﬂrlzatlon
tempgaaIIe| GRS 6 hha Y1 BRIRRYNE o HFOEe taRdunRsdl Jolyolume
fatlomﬁhézt%gcﬁfg% mﬁhf@t ion of ethylene and heptene was

Example III-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:

@
e

kc»—O""Tlcb

The catalysts was recorded as CAT III-14.
The slurry polymerization process, with the aforementioned supported
nonmetallocene catalyst, was the same as Example III-1 essentially, except
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20 Exanple 111-16 Essentially the sane as Exanpl e
I11-1, except for the following variations: The
conposite carrier directly reacted with the

nonnet al | ocene ol efin polynerization catal yst, rather
than being treated with the chem cal 25 treating

that ?ﬁg%n%ef%g mHgge%ﬁE' et edot N @lgﬁgﬁﬁhﬁﬂn"f and the

cat al yst e nonnetal | oce

polynmryration giricssurauseg svasds7MPahaced with a conpound
having.the fallow ng structural formula: -93 t "I\
ﬁ?@np@ﬂﬁ"lé[ C13 The catal ysts was recorded as CAT

FieeDRia Y ot el o s s Rl T Plc aitps b0 o1 ftowing
Variaftﬁﬁ?@ti ally the sanme as Exanple 111-1, except 5 that

tripropyl alum num (TPA) was used as the co-catalyst,
tTHee pedroar iwas | not pheatact vaded 2. iiPalirectl veneactasl with the

used as. the solvent, 1he ol. ri zation tenperature
chemigal agtisatar do alain she el RAITIan. an | anpunt. of
[ [ I d
% SR G P PBL SIplot e a3 BES TSR o
IHe hominenill Gddne Ohefipapsl pachwtive catitykt wiserplaced with
for the follow n% variations: The carrjer was not
a comperinshhaying the fodlowing stwtaralsformukar ecor ded as
CAT 111-17. 15 The slurry rization process, with
t he af orenenti oned support n‘nonnet al | ocene cat al yst,
was the sanme as Exanple 111,!;_;_.‘~.‘Con'par ative exanple
111-2 Essentially the sa s.-E¥ghpl e 111-2, except

for the following vari s: 20 The carrier was not
chem cal ly acti vat ed,;

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 ftriethyl 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 111-16

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: _
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The catal ysts was recorded as CAT 111- 18. The slurry
pol yneri zati on process, with the aforenenti oned
supported nonnetall ocene catal yst, was the sanme as

Exanple 111-1. -94 Y. ~ v-, Nvi vi vi vi In ryO- 00
addad wmMd) N WO/ QO0O0O0O0O00 UlzZr O--~
OO NO - YHNYy '"tIJ mgoltl woviChhl~ P-i 0
~.~ONNNOO 1~ 4. N_hHfp" OCdaoOtd .00

~ NNONO~Ng~”" 45¢qg="y Uy Na~ a~ '~ aj 0

% 09N O uNC Oo
H)w _0OavY4 0 OoCl cd
yxxxea~xt~i A O

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 III-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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on the carrier. It is

di scovered in the present invention that the
of 5 catal yst provided by the present

n results in inproved polynmer norphol ogy,

d pol yner bul k density and enhanced

zation activity.
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a very high
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‘high doading

activity can be obtained in the (co)polynerization by
usi ng the supported 1o nonnetall ocene catal yst

di sclosed in the present invention. Manwhile, the

pol ynmer prepared by using the supported nonnetal |l ocene
olefin polynerization catalyst of the present

[ [ |.l.ent particle norphology. In the
Eﬂﬁ?ﬁ@‘@gﬂgﬁi??ééﬁan process disclosed in the present
By eiRih8the d@ppepingaheyhatudisebysnt instheeptedet frdfention, a

t he sl ugfy pol yneri zation process, or not used at

tinsi ngnmetatiacsingscatabystacan haiobtaimes anrthe carrier.
. pal rization, the reaction is stable, the

It ispBussher | dicoskreduier B ueseht doPtion cthagthe new type of

L aki.ng _ oL

catal3SE FAOVIILE LIPIE JABCHEIGARIGT. reshlts® ipihfbved polymer

morpihoeivefineredsrbpeldymerusullo def sttyeasd padidreced Pol%rmerization
_nonnetal | ocene olefin polynerization catalyst of the

activipiesent i nvention has excel | ent granul ate nor phol ogy,

B A S e SO OERRE 408, 0 i
activh Bt S aFRE B 006 iAoy LEupporicd

nonthékalkpigrid catalyspdéscldseddni theeprésemt ifivention. Meanwhile, the
i nt ended t ha he present .invention cover the

polyvasdi f PEePpa o wEnge i s supparéed nvaemmgtallocene  olefin

poty BT Rt SO 55, et SGERRRIn' A ABREDERy prtile

orphl ing a nonnetal |l ocene ol efin polynerization _
catalyst, conprising steps of: 5 a carrier reacts with
dndhensloaty polyrearizatsen groedss dosclased: il theapregent iavention,

less THieAIUBIRBEANG i3 TeaB19q 8T b, STy PolishESation process,
dis di e i

T C i

polyaddrizgtions thedashdtton e stablsolthel pﬁgkmemﬁraftﬁﬁnmt@mperature is

reaction, then filtered and washed, dried and suction
easydta it toonirelede and ampaicleingaon dhe tamorneauns dédete further

disousiadhif tkrErasaatl Pl Hhke e bOTEb AT Meared by using
the spgﬁigr'téd YRfREt AN cehd 'dl@fi%d?gﬁfm%ﬁiz%@fbﬂ? datalgst Yt fb present

Frepare a support ed nonne ocene .
invention has excellent granulate morphology, and polymer bulk density

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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15 ol efin polynerization catalyst. 2. The nethod for
supporting a nonnetal |l ocene ol efin polynerization
catal yst according to claim1, characterized in that,
the nethod further conprises one or two steps as
follows: said carrier is overheat-activated before it

reacts with said chem cal mgi vator; said
conposite carrier reacts hem cal treating
agent prior to said nonnetallocene olefin

pol ymeri zation catalyst, to prepare a nodified

flo”p onefadd: forvhunpaiiad % dainat EoesRE BgRr, polymerization
Catalﬁg{ﬁw?glh%&tg?g%fyﬁ to prepare a supported 25

oce ef1n polynerization catalyst. 3. The
ae¢dreterf mracis ppohta cheaivad metbldtoc setected! from a metal halide,
pol yneri zation catal i/st according to claim1 or )
a m@:uaéraliﬂdatq,e@ imetalanlkegylnteapri 8r mixtyee dhereof “to obtain a
dﬁe ‘iCt ed froman organic material, an inorganic oxide
mo CACALLSN sel ected fromthe group consisting of I1A,

ll ag hé’ﬁLﬂﬁd co bl‘{ﬁdgwu@lss@!v@d‘ ﬁ%'@'etéﬂa%y'dﬁ)ﬁfran alcohol

_ mxed oxi de f ﬁe?%vmt sald nmetal, or a halid
mlxemhsalvesﬂltecfcﬁdnfa suiutmm,gt}mrp sanhsmedlfmgd @farrm 1s|add!ed to the

. VA nd | VB .
solutpgn oy aﬁvﬁuxm @S;e@gc&?&it %‘ﬂﬁaga %3511 éﬁrrwf and suction
nDrlllonlte bentonite,
drleﬂéﬁ?égﬁeﬁ %PQ%&W% sai d chem cal activator
IS Iﬁﬁirﬁ@ﬁﬁ%éél@é“ aldten i ge qym%rﬁidﬂ/én C@ﬂﬁﬂy@ﬁ is @1§solved in a
hal ogenat ed al kyl conpound or a netal al koxyl ate of

solvert, aind d¢hent seactsronth Isaidreomposits sarrigrothen lis, washed and
nesi um conpound i

filteredon e AugnasTuning, (HET 40 PIFRBKS hradmnaried TadRmetallocene

e r a mxture thereof; said
Oleﬁﬁg?&éhﬂé gﬁg)glné%wgﬁp m xed solvent is sel ected from
2, The trﬁtaﬂﬁhd/(fbﬁfsup@mf@ingJh&ﬁmn‘nﬁﬂtaﬂbcbneaolefm polymerization

tetrahydrofuran-cyclic alcohol or a
catahyet ratsardongr th-claomatl ccharseherzedain @witydhe method further

m.neral oil i fferept uid hydrocarbons. 4. The
COMPEERS PIEPT g\}’ﬁpgﬁ,ﬂp Ef)u tall ocene ol efin

LTS 0 A e MESTARAS T SBAE i id hemical
activaebected from pol yet hyl ene, pol ypropene,

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 IIA, 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 IIA, IIIA, IVA
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pol ybut ene, polyvinyl al cohol, cyclodextrin and
copol yners based on the nononers of the

af orenenti oned pol yners, pol yester, pol yam de,

pol yvi nyl chloride, polyacrylate, polynethacrylate,
pol ystyrene, or a partly cross-linked polyner, said

[ g oxj.-deor. hal i S f bl : :
and 1038 B0t oot kel PRt I rlRirotysis of 2
silicémociomipounde or dragnesnolvcuthor sitsse, orméch, oxindmtmorillonite,

m xture and m xed oxide of said inorganic oxides; -

| benteaite, kiesalgahraZSMad r MCMithlj de of a net al

sel ected fromthe grou consi st fLLLA | VB
Shid S hemiGAT R ore IR Themoadialide pangaffyl compound,
. . ¢ .
2 hafEkigaeTARYPONRbotnd beR! Afetal MkBXTARE DI E metal selected
fromt thel grewp komsastong ofal Il Ay dA8aobdviBsgtowps substitut ed

by.a chloripe atom orrﬁn et her-based solvent. 5. Thel_
saithagaagpessuppeemprpnd dsnssleateddeam @ sragnesium halide, an

SR I T —-
@ﬁi’dﬂ%&aﬁ?‘d’?@ﬁfdrﬁaﬁé@ﬂ@l Othiided] SyoRasft isSiddledted from a

alumna, of a mxed oxide of silica with one or nore
tetrabyddefurai-aliphadi@ ralcahobelaedettalivdrofuran-@ymlpe alcohol or a

BoHsi ting of I1A h%;A group; said chem cal activator
tetrahydrefwapsaremgiicaaleahdle of a netal selected from

t i-St.i f -Qr. :

saf NP R TRCraPaf) ot i erent1iBhid PdrdiRrbghs.

nethié shefi @ fersupidiyit dnoexanelloteae olefin polymerization
but yl al um noxane; said solvent is an_aromatic sol vent

catalyaviangotdiorg 6o chaime T apharactenned indhad) i phatic
solyent havin rome to 10 carhon atons, ..a
Sl oraqnie Matesgal dse SrlketRd FROm oalgeysylene,opolypropene,
1 It e [ i i f
polyBYR: SO ANy eRlin nd R IRLRG Based on the
mon6aiisysbf acter dafigrdmentianeds, pobenmater ipdyestert hapolyamide,
said carrier is_silica;, said nmagnesi um conpound is
polywiginleehlonide) peivicrydated p@wmﬁﬁwytat@mm Y6ROIeng; X partly
sol vent is tetrahydrof uran-ethanol : ajd.c ] 1s
crossinKed BTy SaI i EA G o ob hal Bl SEEH8Y from sitica,
alumifial Sha@edi o Flde! LRI oRFI&N2irconia, 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 I[IA, 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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7. The method for supporting a nonnetallocene olefin
pol yneri zati on catalyst according to any one of
claims 1-6, characterized in that, said

nonnet al | ocene ol efin polyneri zation catalyst is a
conpl ex having a structure as follows: Ee Gds p~

meta1 seiected fronlfglleg}gu-ﬁ Ct S%” ogiliL gﬁﬁﬁzgfo%ﬂ?z

rsmsd c2he3meal Mmeatcﬁsmwtselectwaﬁsjmlwrhamﬂcalofaaqmﬂetaq selected
is a ligand, selected from hal ogen,_ hydrogen,

frompthe gggupyqonszstmg obhd A, },HBspthBegr@;pcg@ methyl alummum

ethy AT BGBLRL AT LGB, ety Eifoathe ngtipralpminoxane

or bLﬁ ShRAISPR4 e Ni Ng  group, an al um num cont ai ni ng
oup, a phosphorous-cont ai ni ng group, a

ssald sobvernisani agmatiopsolacge rhwmngnfrmmﬁaml Iycarbon atoms,
each of the

roup, or_a tin 5. confaining gr
an aﬁp&ams selyeat BaviBgntiosm) 6 do di parlawa ales, gagycloahiphatic

solvEuRhRTitE (B 814 8Bt R o T ThE HAtGd sotvent

are@medtwdd ifog rtin¥ atdéniiedalldechs ¢leFa t1:1fo<lymeriza,tion

that of the positi charges carried by the ne
catallyst abeosding taickain dv,mharactgrizediindhathe |igands”, it
ises the ligand X and the nulti-dentate I|gand

|Sﬁ1 i@g?ﬁlﬁl}%tsb]ﬂﬁ% fornmula; A represents an oxygen

P mi %ﬁééﬁﬂﬁ cfb‘ AR fiY r%‘HEs?ﬁﬁi‘khfi?ﬂB'eor Relp; B

represe en-cont al group a

RAAS pEREAYEre fitaai-al dshol mixed solvent is tetrahydrofuran-ethanol,

said chemical activator is titanium tetrachloride;

said solvent is tetrahydrofuran, toluene or hexane.

7. The method for supporting a nonmetallocene olefin polymerization
catalyst according to any one of claims 1-6, characterized in that, said

nonmetallocene olefin polymerization catalyst is a complex having a

- structure as follows:

G(ij/ o \""'*-.
):)--——-—— -—-:;‘MXn
B <

\ A\ m

wherein:
mis 1,2, or3;
qisOorl;
disOori;
nis 1, 2,3 or4,
M represents a transition metal atom;

X is a ligand, selected from halogen, hydrogen, a C,-C;, hydrocarbyl
-101 -
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15 group, or a Cl-C30 hydrocarbon; D represents an
oxygen atom a sulfur atom a seleniumatom a
nitrogen-contai ning group containing a Cl-C30
hydrocarbyl, or a phosphorous-containing group
contai ning a Cl-C30 hydrocarbyl, wherein N, 0, S, Se,
P f 00rl ' to e a
and & MBAREEA, G Chy THaRcaDyt B ERyBcHEPORRAR Al group, 2
nitrogeALtdnainnng amouyy araulfurcosthamingmesonpaiaibigon-ooptaining
Or a phosphorous- containing group, wherein N, 0, .S,
groupe aanaltMmanemegontaimiagcgrup.nat Popsprewns-coptagdngsgroup, a
singl e .bond or a doubl e bond; 2 resents_a

oy D o .
silicQgiatatg SEND: adc e BRNIIROBHIN o B0 n 0T 8 tin-

. . i : e
conBRRESFRLS SHAFE O LBARASK Ay B8 HIGRAKI i difforent, and
may fiycinog dond or ahdhegwith eashhstheryt ed C1- C30
hydr ocar byl aor an inert funchional group, ﬁé, R2 R3,
rehetedy, theiahsalugavalueopt dherttahum:of shemegative charges

crs 5T S RS DB G Al cari
by thenARial | REef WleSistiudifraMHorARila0NbyCahl Xﬁ} the ligands™, it

according to claim 7, wherein said hydrocarb 'S

compsbestdt fligmnd X Lofl ahcCanullikgentae tigadd in the structural
cycl oal kyl, a C2-C30 group containing a carbon- carbon
or @bl e bond, a C2- C30 group containing a carbon-carbon

1§ SERESRY oy B R A R b T e, 5P JRARE BHGHL R™IN or

R2'prethod for supporting a nonnmetal |l ocene ol efin
pol ymeri zation catal yst according to claim7 or 8, .
dhaecqpeesentsed nHrogan;caniiadnimgh rgoap, oz apRogPploTous-containing
pol ynerj zation ,catalyst is selected from the

grouﬁoﬁﬁétghr seHEAEPEA5tP S0l yreri zat i on catal ysts having

PPN B Gt fylagily Foim wom,
nitrogen-containing group containing a C;-C,;, hydrocarbyl, or a
phosphorous-containing group containing a C,-Cs, hydrocarbyl, wherein N,
0, 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,;

- 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 1onic bond;

R!, R?%, R3 R* is selected from hydrogen, a C,-C,;, hydrocarbyl,
halogen, a substituted C,-C;, hydrocarbyl or an inert functional group, R
R2, R®, R* may be identical to or different with each other, wherein the
adjacent groups may form a bond or a ring together.

8. The method for supporting a nonmetallocene olefin polymerization
catalyst according to claim 7, wherein said hydrocarbyl is selected from a

-102 -
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S~ 1 \ OriCl3 TiCl3 or 10. The nethod for supporting
a nonnetal | ocene olefin polynerization catal yst
according to claim9, characterized in that, said
nonnet al | ocene ol efin polyneri zation catal yst is

sel ected from 15 the nonnetal | ocene otefin

_CpRolypeyi za C ayi _
-CEIAISY! FC.o0 AR 12y, 19-Ehe dihlPYlaiging, a carbon
carbd'll‘ﬂ eomledsbridy a €1POYY gwupa:mamﬁmg heegbenctefban triple-bond,
pol yneri zati on_ cat al yst according to claim®6,
a Cgrlﬁé;,ba@tl’ﬁl,l z2d GinCshatondensadd eyalicahydreoartyk eart @ C,-C,y,
erheat activation before used as a -103 carrier,
he
ete HyURal cining at 100 to 1000 C under an inert

B e g
catalyst acaor¢1nfg td cldime 7 et i8Q dharaetxindd $n|tﬁat1;agne3| um

chloride to said tetyahydrofuran 5 is 1: t he
said ljoaengao i HagPRIyaTIZatien @@t@b@aﬁsuselected from

the Iﬁ%ﬂﬁ%?% IphanSistEh thomeyaBHIT, R8s JBRE thE fllowing

struckgeording to claim 11, characterized in that, said
over heat - acti vati on silica conprising calcinating
800 10 C éih a Nz or Ar atnosphere_for 2
@sai d rati ¢ by~ass of said magnesiu '
0

sai d te"r‘ahydrof\uran is 1 £, 20 sai d

.gss of sald(faghiesi:ym chl orid saj a3~
ot Laui e t o 38u The fEt hod for SuBpontin
nonreét al | ocene ol % 15 pol yneri zation cat al g,

ad@tording to crai M2, characterized in that, said )
overheat-activation of silica conpr i g ci nating
for 4 to 8 hrs. 14. The nmethod for @pot'nga
nonnet al | ocene ol efin{ pol ynerizatigp al yst

I A that
-—TiCly

according ta y aracterize

[SHERY !’ \ e

‘_'T1C13 or

10. The method for supporting a nonmetallocene olefin
polymerization catalyst according to claim 9, characterized in that,

said nonmetallocene olefin polymerization catalyst is selected from
the nonmetallocene olefin polymerization catalysts having the following

structure:

Or ted

11. The method for supporting a nonmetallocene olefin
polymerization catalyst according to claim 6, characterized in that,

said silica is subjected to an overheat-activation before used as a
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said chem cal treating agent is one or nore sel ected

froman 20 alum 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 IVA VB or VB group. 15. A
carriél“pﬁ%ﬂl?ijisﬁ‘ﬁmg ”%h?éi'n‘?'ﬁgn%t"'l‘ﬂf() N POY HOBICZalrRfer an inert gas

an organic entity conpr ng

atmo@phareﬂ@mn’eﬂalcbdqﬁmsat@ffoﬁ 1 ﬁszﬁohwerl zation Cat al yst

and a carrier, useful for olefin honD ol ymeri zation or

theratiodoysngseof sa1d snagnesium <hlarde 80 said silicy és 1:

tL]ie B%Baﬁgc S y(#é s?fgf %Ii char tpf{c#‘g %(g dald" te%rahyérofuran
is 1: 3ORTS f'thﬁ"l‘?‘dﬁ‘o ByeiidssPef léHFd 'rﬁéghtegh@t@l%ﬁg%e tq said ethanol

’ng to any-one of clains
1s 1: priocBss for ol efin polymerization and
copol yneri zation, conprising the follow ng )
dei ngTihee s Botled IRBnmUBDSHAE o of RENINGtallocene  olefin

poty BRI Bt K8l 10 SaFCPl DRl R BBt

Qﬁf@be%Ehéét-ﬁ&ﬁ%tﬁﬁl BY sifiea Bitpfisiag @alen%ﬁngomasoo to 800

nonnet al | ocene ol efin polynerization catal yst

C undeorajNgg)It Araatynoshere fom2te 12thasi4, with a co-
TN T L —
o 1L ST R P e to sai

tharﬁg{n@uptgqb ®l efin polynerization and
copol &mrl zation, wherein the supported nonmnet aI | ocene

dBefl heol yrrmth@dtuoﬁmrcatsampgrtmg) ia ad@edneialtoeene olefin
ol vent,. bef or

poly@érﬁ%etéé@i%' st AscRrdin éa&ia{;“pﬂﬂs%%@ﬁtemsﬂ ipyhat,
el %kﬁeéﬂ?&ﬁ%ﬁ%&@???ﬁh%@ r«]:U?figir 'E%{Ibﬁ?%tiﬂé‘ for 4 to 8 hrs.

reac ne o

Adl, yniliez at irethodt alfest  amgpporei ngo- cat amstimetallectieel  olefin
to the polynerization_  reactqr, separately

polymt&s@naayabfrst@quwdm@msﬂl@lml %baka@@rl@&daﬂwﬂlatbs

AT LA BB o
alum‘i‘h{SXhﬁer an A n¥®, ta béfand N6r BrkERALE, AAralkydfédmpound,

meri zatio an copol yneri zation
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 is 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 claim16, characterized in that, 20 the
supported nonnetal | ocene ol efin pol ynerization
catalyst is added w th the polynerization solvent in
an amount of 0.001 to 100 g catalyst/litre

pol yneri zation solvent, to forma catalyst suspension,

sccob ke BB 20 L e AR iztion
catalggil yﬁgl'ieghi’etﬁ Bynthbaneehied Wor spp@tinga adhehetallocene olefin

rization“solvent is a hydrocarbon solvent havi n_%
polymerzation cathlyst sonesding te myyiraeaobadaspisveio 14, with a co-

substituted by a chlorine atom ,or ap ethersbased
catalyshyin [OUR: & FaHANGC 19/40n ndding Tmoctiply iR, System to a
polyﬁie?iﬁiﬁéh?éa@t&yd ic olefin, or a functional

group-containing organi c nononer; said conononer is a

¥de? to séRmehizatiRf | condition! efntroducingy ehonbaféns, and/or
or a functidnal group- containing organi c nononer. 18.

comdmemerscedss the opefimepanyiesy i 7ae¢iof ap@ conduct an olefin
copol yreri zation ,-105. agccording to claim 16 17,

POIY‘_&%F %‘Piai’éijc?ﬂolmte,ﬂ@jf%n’pol Smeri zat i on cog[ji tion
'\ﬁhé’reﬁh“til{ey sﬁ@b%ﬁf‘gfdl ABHNREtIRIEd BfefinS bgvrﬁ'éﬁpﬂti@ﬁ’ catalyst

nonmnet al T ocen n polyneri zation catalyst is used
is ad'ki&dawiﬁﬂtau?bljﬁfne@immm sblyentbaifpse mixing with the co-catalyst
pol yneri zatj on sol vent, anddi)ai d 5 co-cat algst s éléeéi
to farm atheawetakytts systemn then dhegcatplyiicasystom; ds added to the
ol rization sal vent; | d - yst_ | .
pd)’&\‘%ﬁ%‘??negﬁ:aqwﬁe o?} al ﬁr?ﬁ no@&ﬁé&? mlﬁnéﬂﬁ&@ﬂe olefin
it ' o lymerizati
polyf oA VAL the bl pRrebgag o iopelnicrizarion
reactiodeseipazately; sdctessively carsimultanepugly, 1o alkyl, nis
an_ i nteger nunber o or a | al um num oy an

SR Io9oF kRl Y PR @%@%%@%gm e T30 MiRGm A, ajyipoxane, a
N(R.34 11| ' i i - | .
Lewld EbL b1 0REARE, 5B, FIAEE BAROE! pF LI 650 Shmonium

salt C1-C3 al kyl; said polynerization solvent is hexane;
said nonomer is ethylene, said conpnoner is _selected . |
fihmThoppnecess for olefin polymerization and copolymerization

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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1-butene or 1-hexene. 20 19. The process for olefin
pol yneri zati on and copol yneri zation according to
claim 18, characterized in that, each of the groups R
in said al um noxane as the co-catalyst is identical,
and is nethyl or isobutyl, nis an integer nunber of 1

acco%d;i]n%?’ieo ] @g? ng%@fa{r%té:r??@%ﬂ}‘{?%jts a _condition of

rirzati ressure o ’10MPa,

Bald Pl yERr 2axib ArATdtwEiPh sldbryt po rizdtioh k®ndition;
presence or in absence of hydrogen. 20. The process

sard sugported nonmetall ooenearadetiop poyymrdrization catalyst is used
: accor di ng .t l ai m 19, char erized in.that, said :
in arp gyt SEF8T Roruecsasaly SE RN msRiZtion Sofént, and said

FLZatkh@Nin 3 t1o :

co-cBIYETS Bhea lin ShERRRTME I (B0B01) (CTOE cpsatafystilitre
polymerszitiorlsetventane as the co-catalyst is nmethyl, nis

an__integer, nunber of 10 to 30._-106 21. The process

said siechtalyst yaeraleetad Aremdackipeay fgpezatf ialhminoxane (R,—

(AL T Ehra ke Subrha &Rl Poné 08 QabBRs s, Cor (A1 (R)—0—)
n+2),gsgf:h¥a¥@fﬂ £8Ehoof tRECRSHIAY Ve FdéstidhPar @ferent, and is a C,-C,

e
ynerization tenperature of 40 to 90C 5 sal d
alkylcor cpanlins¢ gésnumited af drbfipxane. 22. A slurry

et hyl eng pol yneri zati on prqcess, characterized in
Ofiafh aﬁﬁélaiuwamdom{fr&ci@w 7007 éFEffFS@nteg by the general

jzation catalyst according to claim15 or a
fb““@@%%@ﬁ?ed nonnet al | ocene ol efin pol ynerization

catal yst as prepared pq}{ e nmet hof[[f or supporting a
nonnet al | ocene ol efin 1o “pol yneri zati on catal yst
wheradin d¥ ds mdutminamy ameordncl aims 1 to 14, is used with

a co-catalyst in catal ytic ,systemfor,.the slurry .
cerly Shdhis ByauPs Bt My B ddeblical on @&‘flfﬁlpytetanﬁ e C-Cy
alk pol ynmeri zation is selected from ethyl ene
ylhormpol yneri zation, copolynerization of ethylene with

Rafd Pty meziteon sol¥enl ihéxegaae; 1- oct ene or
nor bornene, in the gresence of or in absence of

Isptd sgenomnzet t5 eth ,yaaidi corsenesaer 18 seheetgd from propene,
1-bu€%'r€{]n;o?ci)s g?{’en%.n al kyl al um num or the m xture of

19. The process for olefin polymerization and copolymerization
according to claim 18, characterized in that,

ecach 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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in case Ti is contained in the supported
nonnet al | ocene olefin 20 polynerization catal yst as
the transition netal atom the nolar ratio of said
co-catalyst to said supported nonnetal |l ocene ol efin
pol ymeri zation catalyst is 1: 1 to 1000, by A/ Ti;

21, S S 2 AEIATSRARAE S o O fArization
accopbngnty tkanh d9 or 84k wiaraterdzed id that 3. OWPa; in case

hydrogen is present, hydrogen is used jin an anmount of
csanl pelymegozationumenditiony o anhsomstibiongaef vpolymerization

presqfieifeT B8PSk potSBoifaliBE EtbinB AR ro S0
Y eBaEPQNy SO1VATHL gﬁaflh@ﬁir?oia%eu carbon atoms, 30
or a hydroc%?gon soP ent substituted by a chlorine

0o starryTethdenerpolstrhgtieat opopyoeessz athavacterozed sn that,
according to claim22, _characterized in that, -107
shed sepperted, sinormetallecencs r heHB: nhpoalymerigaipn, catalyst

hy] I; [ Lal uni Li ST
accofdin RLMATEH Ryl St AR B oeb T ngly merization
I e?ﬁh r I fortl 'ﬁ@yﬁ I 1
catalzg’% ?éllg: m ﬁgﬁ?tbr?‘lgl{lﬁglfﬁl g&frg numn ?}.ng)gmetall(‘)cene ole.fln
polymairyzeti ou @ataly st ecgerding ¢oianylone ®foslatinsshitd 14, is used with
pol rization ressure is.0.1 to.2. OWa: said lar . .
a coreathly S i ReCatU PHEAPYSE dfathihe shpist elfiylene polymmerization
mc'?sog]rret all ocene olefin polynerization catalyst is 1: 1
P 0°500, by AI/Ti; the anobunt of hydrogen used is 0.01

501 @ 30ufryo! siteyleak opobfmehzatiil isi Gedestedo! fivan  ethylene
said solvént is selected froman aromatic sol vent
homopelymeeizatiare, capoelymerizetion of cthylangnath prepenent -butene,

1-heZghb RN NI OPsRERFpdR HERIEEIGE gyl absence of
hydrBEEﬁEOf' 24. The slurry ethyl ene polynerization
p

océss according to claim?23, 15 characterized in

shid cosehthlyst datsallysted framl ent&ldihimoxane, an alkylaluminum,
nmet hyl al uni noxane, et hyl al um noxane,
or thegubxture0iubpHxane, trimethyl al umi num triethyl

3 UTLRE™RT 5 ConeRited allnun‘éhréungupported nonmetallocene olefin
polymerization catalyst as the transition metal atom, the molar ratio of said
co-catalyst to said supported nonmetallocene olefin polymerization catalyst
is 1: 1 to 1000, by Al/T1;

said slurry ethylene polymerization 1is conducted 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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sai d polynerization tenperature is 30 to 95C, 20 said

nmol ar ratio of the co-catalyst to the supported

nonnet al | ocene ol efin polynerization catalyst is 1:

10 to 500, by Al/Ti. -108

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;

said molar ratio of the co-catalyst to the supported nonmetallocene
olefin polymerization catalyst is 1: 1 to 500, by Al/Tj;

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 18 selected from methylaluminoxa_ne,
cthylaluminoxane, isobutylaluminoxane, trimethyl aluminum, triethyl
aluminum or triisobutylaluminum;

said polymerization temperature is 30 to 95C;

said molar ratio of the co-catalyst to the supported nonmetallocene
olefin polymerization catalystis 1: 10 to 500, by Al/Ti.
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