Catalyst support used for olefin polymerization and preparing method and application thereof Field of the
invention The present invention relates to an olefin polymerization catalyst, specifically relates to a
catalyst support for olefin polymerization and preparation methods and applications thereof. Background
of the invention _Although Ziegler-Natta polyolefin catalyst is originated in the 1950s, but so far it is still
the main catalystALEYSOSHRAAhAIS AL ARIAT AR KBTS A RIGR AN SVaphent,
Ziegler-Natta cataigshpyyhiehtiviialygmsafnly consisted of TiCI3/AIEt2Cl-based now developed to mainly
consist of IVB VB group metal compounds (for example: titanium or vanadium compounds and so on),
magnesium halide and at least one electron donor component, such system is effective which play a
important role in if?c?(fgfr%?d%‘ﬁ%%n and research. Regardless of its application in polymerization in
ethylene or propylene, people are constantly improving the productivity and the catalytic performance of

the catalyst in ordérie rasduc thadmigbre rghado o an adefiolpoigneeziatiand acdyste sreeifiyatpnsumption at

the same time. réfé[\?r numerous s#udie I‘r1ta,[d rb en do er%grtlnzua{tthe crf];\éal gt g%rtrﬁgrg)%téﬂ? (#t is found that the
catalytic performancgs’lsogrea%fy 4 eSchBQDy e capa@%y suppori?rfﬁ‘e stupportisnot only Re dispersant
which dispersedahe agphbaionstihersitd; such dispersant can maximize the catalytic activity, but also the
template for polymer growing. The stability and continuity of polymer production is decided by the particle
morphology, siz§ %@&%‘C’Bfﬁé‘%ﬂs&ﬁm so on, especially for the gas phase and slurry method, which
had been prove %y any production practice and research. Presently, in olefin polymerization catalyst
preparation, the method of dispersing catalyst active site is generally as following: (1) support, i.e.,
catalyst compositidvthosapFdeerdvette folyntadiz watrlysplsy sitgimpied dnehscEI§Os Ukt fBPmed support
generally is magaesya gl SHcALUNIREHE UG BRR AETARSH pLpRBimAEgals,
cross-linked polystyrene and other organic substance; (2) the active site is dispersed on magnesium
chloride supportibyayetisrechsithtideyefopaiglist dnaleodiadia seriatyatnekicim iiisliienaindk as the
preparation of olgi RAtyRefE/ANEALAKSLIY Yow BEIEIIIT 14 A ddiSPer R hgeactive site by
spray drying catalyst composition and an inert inorganic material which has very small average size and
plays as dispersaiftupdgestalrcaneerdgistao sxamploSansse e Y87adiosBsousBYBEaTd US6806221,
and many other i Spafentiae i ahaye methads dsedingle MAteipRs 6ApbRIRUBRGH or dispersant,
and polyethylene with narrow molecular weight distribution and fusion flow ratio generally of 30 or less will
be produced wheysEN éelipstvacebielinglay thérapeiennleos inpbisisal aprlibgtioneaistymerization.
An important Wa@é_gééi'%}ﬁ_el%agp@gyp&orﬁés Wl{é@i(ﬂ?lmleﬂmﬁ%ﬁw{‘ |H0F-,Qﬁ~!]|l§i4@r9@rn_'c composite
support. The activity and selectivity of catalyst, and polymer properties can be adjusted owing to the
diversity of the fRHeRYARE gRADPISrAHISCORSERES IPPETYIMBrdBE MIPAta viiviane sbareptalybet
inorganic/organig GRIAGALE oHBRALLIBENPRAABMBIANIHAMLS A RAIRLE RrapeRies and
morphology of polymer by adjusting the support. As indicated in Sukhdeep Kaur, etc. Mg (OEt)2 and
benzyl chloride & FhARH RS 8P BHLYIANSIPHAEAEBIRI S3BIA WIRFCI2.XEB solid is added into
homogenous chlorobenzene solution of the copolymer of methacrylic acid and 1-octene to get mixed

liquid of MgCI2 xERfRphi(merbykatidrie 1t astedsne akd Gataby shiifa TderihsumBArtedson composite

support will be obtained by reacting said mixed liquid with TiCl4 after drying later. Polyethylene with broad

molecular weightodig-ihatigie Caabaie R REBRRsEUSi AP HIAHRGRR LSO RGP SHPRRIE INVENTION

The present inverHioSURKBAAS H81INY BRILBEISANE GATDR RS REPOId GaldyBYBRAIE G be used in
olefin polymerization to produce polymer with high melt flow ratio and broad molecular weight distribution

after loading ZieSHeR 145 SRR A (MAG R GAIE BEMBYsREIRIBPIREETBIRES AN inert inorganic

material, a compigk GRMGIMACAROERSIB aRPisrhintt2oNaapeitPidiRlidienasdéndag@anic polymer
containing a polar functional group, wherein said complex compound composed of a polyol and a

magnesium hali@¥ fE%@%Q@H‘BWhﬁ’é"%ﬁ'%r‘éﬁWE%%’ﬂeﬁ'éi?ﬁﬂ@?55‘31?ﬂ@éhﬁSBSE}ﬁlnlé!rf%ntaining a polar
functional grouptifesylpentest M Sald e MBS CAMRILNEL Badth GRBVRIEK Y AfafY Bleiuasdiellowing:
[R(OH)Nn.MgX2]m Wherein R is a C1-C20 alkyl, cycloalkyl or aryl; On4; X represents halogen; mis a
complexing degR¥8CUFRIAN8ERMICNSaid inert inorganic material preferably is one or more of magnesium
chloride, silica gel, alumina, diatomite, most preferably is silica gel. Silica gel includes porous and
non-porous silica gel. Fumed silica is preferred when non-porous silica is used. The average particle size
of said fumed silica preferably is not more than 1.0 pm, more preferably not more than 0.5 pm, most
preferably 0.2 pm. When porous silica is used, the pore volume (measured by nitrogen absorption
method) of said porous silica is preferably greater than 1.6 cc/g, more preferably greater than 1.8 cc/g,
most preferably greater than 2.0 cc/g; BET specific surface area of said porous silica is preferably greater
than 100 m2/g, more preferably greater than 200 m2/g, most preferably at least 350 m2/g, and the
average particle diameter of said porous silica is preferably less than 20 pm, more preferably less than 10
pm, most preferably less than 5 pm. The polar functional group of said organic polymer may be one or



COOH, -COOR, or -CONH2. The viscosity-average molecular weight of said styrene copolymer is under
1,000,000, preferably under 500,000, more preferably under 50,000. The functional group content per
gram of the organic polymer containing polar functional group is not less than 1.0 mmol, preferably not
less than 2 mmol, more prefe,rabIY not less than 3 mmol. Said polar functional group has a positive effect
on catalytic activity SRFird0e SHE BENRRT ZEfoRy (BB areRaiRn. da%y Bﬁ{ﬁﬂqs Hreferably fatty
alcohol, more prefgiakingatatatpd fatyeiclitenost geptesabliaenp e af etipene alecol,
1,3-propanediol, 1,4-butanediol, 1,5-pentanediol, and 1,6-hexanedjol. Magnesium halide is preferably

magnesium chIo?ﬂi@'.ys&ﬁg’ﬂ%%%%?ri'm}%nﬁﬂﬂpgl%dpr%io‘@g a PYOESS SHAPBIL pAPHRFAHY aBove mentioned
inorganic/organigteengasitessdppuirtempiising thseataasyols ribgdiddling Pnadencstdaert organic
material in a polar solvent, and adding polyol; (2) dissolving independently magnesium halide MgX2 in a
ol solvent. wUEIN HARRLR AR e ARG TS ORI EHe SR halice of step
(2) to the solutioarigiosthsteprgbhio fuistardler ) wherscthe Riagresispezaiderantgodsaiiorm a complex;
(4) dissolving or%ﬁlnic o%/mer C ntainin? aiﬁ,olar fun tio%?l groggpin a polar s(ﬁ)lvent to form a organic
polymer solution; O( SntHRRINY 1588 88 fEaﬂBR/r?leF@ b HUPRES '?Eﬁ?@ he&'SONGtreH b step (3),
stirring the resultndidixtwiecrand shenpiegaraie; andlef(p) polypekttagonosgualast selvers.to the slurry of
step (5), or spray-drying t. lurry_of step (5) to form the inorganic/organic composite support, washing
the composite 5316&5%/'?{ %{5?%%%6 gl’aréég%éﬁf%% E%ir?gcwg %6%3?%i%@@p oft g%wgﬁhanism of
above reaction is@sgodivoingn dnattineer gaoriganiateratisiredattathad theppbrobirdersjgisgen the polar
solvent, and the polyol can be absorbed to the inert inorganic material in ste . ding
magnesium halié)g om%% iﬁsstgbsff)r,sﬁ{g cg)r%%rli}&rwiﬁLi)%Epl%sciéi%?@&%%idﬂ?y&%ﬁc?gégted on the inert
inorganic materigISRYBEBEE3 the SHABAPBDMPEBE06 228 ctioinl hebwmgeotitiee pof/opatwhitie Thagnesium halide.
By introducing non-polar splvent in ste , organic polymer will be precipitated from solution and
deposited on e RV RCIREITED B b o DAy SRy o e g organic
composite supporilyrthytkng avitinetrioargaoliecolatenaigiat absmitbexiaorapd dosiaofipesedof polyol and
magnesium halidehancfI anfoiggani(fepo%rrﬂI r cont ining a olaﬁanct'%opalt roup will bxta fﬂ]rmed. In
general, the polﬁﬁ ana the'inert {no?gsanfc Tatenal'se st\évp?.DL) IS reaced in 1y 0601219 sOIvEnt of about 50C
for 1 hour underaiovieghdRieadtiarewslecantathgleidgagy@@nnatiotes after adding magnesium halide
solution. Then the temperature of the resultant mixture will be reduced to room temperature or lower,
such as OC. The resu i IS M it iC RO lut) on-polar solvent is
introduced, until dzg?rﬁﬁg\éo{%ﬁg&%y E%%%ggﬁ s%fg\%&ng @%@ﬁe%.llg%gsnga %@g}g%&%@%g}% inert inorganic
material, the purclhegantddigagel crredasitbesaptivdte ihd lretbpacHitdpsetyily ad fwlalydtg:  Silica gel is

added in to activgti n itroge, - Ce, pref ly 300-800C,
more preferably %%%Bégéﬁgprﬁ(@%gprpegfgrrcé%ﬁ?%géﬁ}%gé%%?%@Oiﬁ%vg?ge%p%%fﬁggﬁ/fﬁ@gﬁ r;1ours, more
preferably for 3-@rhoprsao thee tresdaydeoxsy rrette nPod ity sutfacenailh beagehrcbd &boLs-0.7mmol/g.
Then dehydrated sili ' r.coQl| lent t - or [0 improve activity of
catalyst, the su rﬁ&ég@gﬁggﬁ%ﬁg@ﬂ?& rgg%%?tﬁdl%&%gﬁg %ﬁﬂ?}ﬁ%ﬁgg lr?gsitﬂrﬁ tggrty O\r/%Presidual
hydroxyl on the satédiss; airoresiksaagdl Mot plegifiofpotussridpsfilisinadghe Sarpdshydrated silica gel
and appropriate ; of n tis.a C i i ' ixer. Said
mon-poiar solver B R Do G SRR C B
cyclohexane, hejoggibeetdo, pgeferdblylistbBntapli, iseopdntiaé; dkBneobidclishaaddeas Tihten alkyl

e = AR ARL B et QLA AT AL 9F Rl RIGER U ces diethy!
magnesium, dipropyl magnesium, dibutyl magnesium, dihe agnesium, dipentyl magnesium,
ethylmagnesiumlepiériie [pasiymieghtailsrt itaide X BB et graibil meeyiBade- hogmelnesium
chloride, penty|@ﬂg%&%ﬁ@)@ﬁ'_ﬁ?@ﬁtgugﬁ&%@%}? conRYRe SndssBW%iiAf%e BRGIARNY,3S-55C for 1-6

hours, preferably for 2-3 hours with stirring. Then the solvent is removed, dried until to be’free flowing to
form activated silRaeijed. sarhaperlictdodhshidl nadighesiing gt e dyenpnihbesecably 0.02-50.
The weight ratio,nfsaid ey bRl eh e BYBLIBTBIRIEhlY Gt chialiig weidht ratfo of said
inorganic polymer to the inertinorganic material is preferably 0.01-3. Said po¥ar solvent is preferably
tetrahydrofuran. Said non-polar solvent is a saturated alkane, preferably a saturated alkane having 1-12
carbon atoms, nv&ptefreYaBly BrialddETaR¥ne having 5-7 carbon atoms.  Stirring speed in said step
(4) is preferably under 500mm, more preferably 100-300 rpm. Said non-polar solvent is preferably
introduced into the slurry in gas phase. Inorganic/ogganic composite support can be achieved through
phase inversion method by introducing anti-solvent, or by spray-drying. Said inorganic/organic
composite support can be any shape, preferably spherical shape. When phase inversion method is
applied, the volume ratio of said non-polar solvent to the polar solvent is preferably 0.05-20, more
preferably 0.1-10, most preferably 0.3-5. Said non-polar solvent is introduced into the slurry from step (5)



preferably 60-70 C. The process is mainly about to remove excess polar solvent and polyol. After
washing, drying with nitrogen purging will be continued until free flowing is achieved. When spray-drying
is applied, the temperature of drying is preferably in the range of 50-90 C. Precipitate obtained by
separation is preferably washed by non-polar solvent, such as the alkane. The washing time is preferably
2-6 times, more pref& AR U HYRBUORREPYIASRIAY RAARYSIOLAR O FORBRASKPSOIRRPE, $Alste preferably
60-70 C. The pregppsriscalRiELEbEM BefpoRIELEDPEbsBalvenbanthpplyeh Mdiemeashing, drying
with nitrogen purged will be continued until free flow is achieved. The present invention also provides a
preparation metf8Y fA'5r300M32S PRI LRGlsASURERIRIEh RN G SHE/NRc composite
support is appliesht&gid. method includes following steps: The catalyst support is dispersed in non-polar
solvent, then a compound containing metal of IVB-VB group and an electron donor is added. The
precipitate is separated after reaction. under stirring, finally the catalyst is obtained after washing and
drying. The hydrdaf&l iRt liok ?W%uﬁ%@ﬁqg'ﬁ%n%\% n SR eﬁn%v@%ﬁtd%ﬁg&&ﬁity. Reagent for
removing hydroxyhierddkyh abmplesrop titpoimich detnpoktatidea pitiyon datr achkgitssiurs aialidempound
containing metal of IVB-VB grou i§ referably. titanium qrv natiium om oundmmore referably at least
one of ttanium BRI RBHESY, GRSt AAsi 0 AL SO AR R um.
tetraisopropoxy titanpler, detipponttariopodietlaide, ethgolytiadium iredresiden dialitexyiditanium
dichloride, quino(ljineoxy tﬁ{jtanit m trichloride and vana iurratetrﬁchloride. | Said eIe%ron donor is
preferably at leaST B2 6 é’trFlyI Denzoa e@&%&%ﬁﬂ%&% &R eRrB%%'ﬁﬁ?rYé‘%ﬁB%}El a'rq'é],guilaether and
succinate. In opeatduacoahthegraoteist segoticadbetveahcconpipucchganiacisgichetah@ekv/B-VB group
and organic polyrggrfcrorﬁlLtj?ailnailggorﬂglalrnfunctional group, the temperature at the beginning of reaction
should be O-lOCf Bnd the feaction ime'is over 2 hrs, preferably 2-8 hrs. Then the temperature is raised to
60-80C to continue the reaction, and the duration is more than 2 hrs, preferably 2-8 hrs. The molar ratio
of said electron donor to element magnesium ifR{Gd-gatslgXtisupport is preferably 0.1-2.0. Common
polymerization conditions in the art can be applied when catalyst of present invention is applied in the
polymerization of gfiyleng ¢f @8%1‘-??6%\%9 0&%%@9?&”&23%2’}8 o Q?&pﬁé§?§589{¥mer'za‘_t'°”1
reaction pressure may be in a range of from 0.5 to 5 MPa, and preferably from 1 t6 3 MPa; reaction
temperature mapaleden faitge SIMPeXBY teldsBCapdderdbly #@PA.60 to 120C, and more preferably from
90 to 110C. Slurry polymerization processes are generally performed under a pressure of from 0.1 to
about 5.0 MPa or kighet, prefarahinftomabAst AreMBajOigbaHE %P MBr FrarigiRasiatHre of from 0 to
about 120C, preferably from about 30 to about 110C, and more preferably from about 60 to about 100C.
A typical gas phaBlerdediztisanes]. rRIBMBA sliatemiteoAstPEI arabblikaN§88! compressor, a cooler, and
a polymerization reactor where solid particles are fluidized by the circulating gas passing through the

reactor. Th? solid. éTiN,&a&é'D’%&_DBé%S 'd'fﬂj‘éG'&'ii\‘éln ?ﬁ)mﬁéﬁ&)@it@iﬁﬁg‘e@@lO&ﬁ%@f”kﬁBHVYs t'hen the slurry
is pumped intermittently or continuously into the reactor, or the resultant solid Z-N catalyst is pumped

intermittently or BEFBHEHUYREMBARD PEUT o IRRUSIMG #itrdGEn3NE CARIBRTHAG 1®1A8tah&AEthylene and
optional a-olefiny arayaliiag prepsabiyal Mt RalasUal WaighbregviaiesdRrabriabhe Byskogen gas) are
continuously added into the circulating gas. Then polymerization reaction occurs in the reactor in the
presence of the SaYstMePhAFR]& th{f@ne. Unreacted gases are withdrawn from the top of the
reactor, and are recycled to the reactor after having been compressed and cooled or sent to a torch.
When the solid Z-NwailypisrefishsilioreriiQréare tredhotcethvigne paleariigatioy, pitkyheretal compounds
may be used as cocatalyst and/or scavenger. Exam_PIes_of the alkyl metal compounds include
alkylaluminum cBRROGHS KPR PO PP RIICAKY Preieraibn arrRIET Ak alk§l HdFon compounds,
with alkylalumingereoprerevatsis BriBgGPERERTEE, aing, Wit tristylalyyridme: tihiaabrity cajyminum and
tri-n-hexyl aluminum being more preferred. The molar ratig of the alkyl metal compound to the titanium
compound may EngSQ?Q%'ﬁeSB?f%?T?S‘?f £ 5816 PorREferdiss KdHPEIaPY, IE8ter 1R hEPe preferably
from 40:1 to 200x#/g, There Plidiérablsagedysts caim ReIAEhiMTRNeRAlYye/ izekeBtF5ethyigne or
copolymerization of ethylene and a-olefin.comoners. Examples of suitable a-olefin comonomers include
C1-C20 a-olefin e BEAYHEIRRAHE IR RbSSIE! BUReRLEA ' BFRLFIEDY RSN, octene-1 or
higher a-olefins, agiflinhutenedrefaseneds athactonen] raengpprefagded it ancsairratio of the a-olefin (s)
to ethylene may be in a range of from 0.01 to 0.5, and preferably from 0.1 to 0.2. In the ethylene
polymerization of the invention, hydrogen gas can be used as a molecular weight regulator. The molar
ratio of hydrogen gas to ethylene may be in a range#f from 0.01 to 1.0, and preferably from 0.1 to 0.5.
By using the ethylene polymerization process of the invention, it is possible to produce a polymer having
a density of from 0.925 to 0.960 g/cm3, and preferably from 0.945 to 0.960 g/cm3, and a high load melt
index (El) of from about 1 to about 200 g/10 min., and preferably from about 2 to about 100 g/10 min. By
using the polymerization process of the invention, it is possible to produce a polyethylene with a broad



ASTM D 1928 for measuring density (DE) of the polymer resins; ASTM D 1238 for measuring melt
index (Ml, 2.16kg load,190C) and flow index (Fl, 21.6kg load, 190C) of the polymer resins; ASTM D638
for measuring tensile strength of the polymer resins; and Gel permeation chromatography (GPC) for
measuring molecular WeiPht distribution. The present invention provides improvements compared to the
prior art in the folloiR @ AHLRSUPNAH A NitRithBredRE R RS TEYPERIDRIEY M  erformance
can be obtained-ghenceElysiNGS prEeenigivertico-arg Hsed p@thydens ar, propyiene polymerization; 2)
the melt flow ratio MFI?&(?c polymer can be adjusted by changing hydrogen content when catalysts of
present inventioreate WSS in ethiiBRR polrRsriARidh. [ %R s W5 dh SRR MH8ve high activity
when applied in esfypenadbpieleneopobmgdrizatinHaxaepiesexesnitenent$10f3Rgapfstyrene-acrylic
acid copolymer go%uced by Peng Li Co. Jilin, China) is dried by nitrogen at 70-80 C until the water
content of mixtur&'is So%itﬁf;ﬁ%’.s? AR EIRBRTSKAre is dropped to 20 C. 100mL tetrahydrofuran (THF)
is added, styrene-acrylic acid copolymer is completed dissolved under stirring; (2) 50g of nonporous
fumed silica gel TS&ti0ofGahiosiiymeC s prefoablyitbneveragerpasticeysizerakd. 2¢limdsdhermal activated
under nitrogen purﬂijgo%.t The stilica (1)? Peated att200t Tor ﬂh, then at %Ooq_écl)r 4hr§,/ a#{d transferred to
catalyst preparaﬁg BT SSOER P551A ?el%ﬁgr ﬁJHJ?%%ObW FYFE PERPYG P8?1,4-butanediol is
introduced into theprajiargiwindiatiie wlifohes pcadiphthaleiardaatdwitioh@tBerstrsiifpher 1 hr;  (3) 209
of magnesium chlgridt anﬁ iOO ml (Efg Fis sfirredqat 55-|70 under n(igsrogeln Rr?tecéion.éor 2-4 hrs until
magnesium chidPiaEgse %E)m% %rt]éely al'gs&\'/%cﬁ SN erhanon%ssl’l'u(r)rrﬂ%h%nﬁ' & sSIRIGH T o'arlﬁ%ed; (4) All the
magnesium chlopuigisaleticcooipéep BpmaiowdyliyitnatlycpdlystineneS-GiFbataopdiphEr- solution which
is under rapid stHrin : I%géap sg'rriirp] éor 20t|10eurts Irat 45-5e%: }&forrgoslulrr{)é gpsppo(r)t] tr}en ﬁhe temperature is
dropped to 0C; ﬁlﬁe po'Py ErSStih’s sefeip ?ﬂyis ntroguced foine slur‘r)y XP s%}ﬁﬂi and the
mixture is stirrecctgohbneis,; pd§)406Gahyll bbketare ispulspaatepdayat@oaitdleopgpiatialy in vapor
introduced to the slurry support of step (3) which is under high-speed stirring. After.the hexane is added,
R R LR b TR hinee, el

the stirrer is stoppé e suspensi ISremoved, Shd the solid
precipitate is wapbhigfilviitmietxdsity ot tnaey tie)e pdiyerebiylobtathyigneatalydt palypontlide(® 8.00g of above
catalyst is introdyced to 60 ml of hexane, then the mixture is stirred and the temperaturg. is dropped to 5C.
5 mi of ttaniun Ui o e B e B RS B e
temperature is rpissend 80€raiod, trenreactiomés easilgddistdioed hn, earttseliempdoatiorenis raised to 62C
and the reaction,j ied o té r . The.stjrrer is stopped to allow the solids to settle, then the
suspension quuiﬁglgﬁggé%%%% %I Igé %%II 8|0Hr'ecipitate is washed with hexane for three times. 30 ml of
hexane, 2 ml of titanium tetrachloride, 1 ml of ethyl benzoate is successively added, and the mixture is
stirred for 3 hrs. Tig@istipegasistaheriad ilonosicpieferally sstyiend ceprpmysigipeasiemiiguid is removed,

and the solid Pre@pISHE I Weshed b NEXRAITIDIEE e JI e R e dutce dgnirogen unt

the solids became free flowing, the eby obtaining suppo catalyst (Ziegler-Natta polyolefin
catalyst). Examity2ne\ carsiysneupportnaied d S000tedrefemhiysnitepréprédoliowiag the procedure

described in Exaipale 4, exraet SIRbHE WRIGDHEURL LRI @hdnt 50 MAdISRL BIEHRY Ide and

styrene-acrylic acid copolymer is 30:20:50, and the total amount of titanium tetrachloride is 5 ml.
polymer containing polar functional group is not less than 1.0 mmol, preferably

not less than 2 mmol, more preferably not less than 3 mmol. Said polar
functional group has a positive effect on catalytic activity and improves the

catalytic activity to a certain extent.

Said polyol is preferably fatty alcohol, more preferably saturated fatty diol,
most preferably one or more of ethylene glycol, 1,3-propanediol,
1,4-butanediol, 1,5-pentanediol, and 1,6-hexanediol. Magnesium halide is

preferably magnesium chloride.



Example 3 A catalyst support and a supported Z-N catalyst is prepared following the procedure
described in Example 1, except that the organic polymer which is for catalyst support preparation is
changed to styrene-acrylamide copolymer, the weight ratio of silica gel TS-610, magnesium chloride and
styrene-acrylamide copolymer is 50:30:20, and the total amount of titanium tetrachloride is 8 ml. Example
4" A catalyst supgd¥ dH8SEYuPERLAY APLRERILIRS HePueiP o lBWRERALG: JRE a8 Eescribed in
Example 1, excepthiishtieieseniir peganercohipbsiteeupptalyssrmpsialg teepialion is changed to
styrene-acrylamide copolymer, the weight ratio of silica gel TS-610, magnesium chloride and
styrene-acrylamidz g(l)gpcl)gl)(mer is 30:20:50, and the total amog.nt of titanium tetrachjoride is 10ml. Example
5 (1) 350g of pdtd I EIREC08 WRerE Witk QUerle"MARIe 028 Y bR RATH Ehemical
Research Institupe)yisicharged into an activating furnace having a diameter of 50 mm; with a nitrogen flow
passing through the furnace at a rate of 0.10m/s, the temperature inside the furnace is raised to 120C
and maintained at that tem V%rattljnrg forn2 hr(?tlllrS' ther?etrill? rrt\ema[ﬂgtreawrg& Irrf];lised ﬁo r60%: % a rate of 50C/h
and maintained at afjltsésrﬁpergture o Afiﬁoﬁfs';nt?%n the tempera U s L1 dmBrent {émperature to
form activated sivbargéel. X repeetaratelobsoliem,gel had a content of surface hydroxyl groups of from 0.5 to
0.7 mmol/g, and is stored under nitrogen until it is used; (2) Activated silica gel of step (1) and
tetrahydrofuran are stjrr. tPrl' n 1perat 0,mi 0 be [ [:é d(adding 0.2ml
of propylene glyco‘fajelf1 tg‘?&%ﬁ. i%a%gmggﬁ (gnf@%gé% %@mﬁﬂ@%e%aﬁé gtlf?rlgr%ﬁféhébojtrﬂ t %temperature is
raised to 40 C, thremraigiufé)dbditica gedliHiy\Vwhere pytemagesolmHialideobitai medjol {3140 g of
magnesium chlogj p?t%lg 3 L of tetrahydrofuran are stirred at 55-60C to completely dissolve magnesium
chloride, the mixture of step (2) is added to the tetrahydrofuran solution of magnesium chloride, the
mixture is stirred for 2 hours and then cooled to ambient temperature; (4) 210g of styrene-acrylic acid
copolymer and 2.1@)ofigseéthye @tigaie ROpEGSCINt@itieea hotae funetienageipdireepoiarambient
temperature unt@é%ﬁgyé%mrg}gaﬂﬁ%g yg}gfﬂ%ﬁ:’ompletely dissolved in tetrahydrofuran; (5) The
styrene-acrylic acid copolymer solution of step (4) is introduced to the mixture of step (3), the mixture is
stirred at ambient temperature for 15 minutes to form mixture slurry; (6) 10L of isopentane is evaporated
at 30-35C and contpl@ERdneiad the aranhe RAMMES SOPHIRDHPERPN(BY) PP SLIWie s AfreleR stopped to
allow the solids {@)seffien{ ¢ tae fksReRianiqnid dr Femoxsthandthe solid precipitate is washed with
isopentane for three times, thereby obtaining catalyst support; 7.00g of above catalyst support is
introduced to suitable amount of isopentane, then the mixture is stirred and the temperature is dropped to

5C. 0.12 mol of siliEHERFRING RIS URAY R AR &Y FaRifB 3 CATRIEYCHIRSE Y'ers. The
temperature is rajged K 36 @)dd eseliaReimeriHRR/BHdRIcZbRspddNe SlipsrS wiesl tipallow the solids

to settle, then the suspension liquid is removed, and the solid precipitate is washed with isopentane for
three times. SuiteRPAHERHRPOHXRAE D B2 7N HARTLAMBE Jef RIHROY B SHRBOEE pheny!

triethoxysilane is successively added, and the mixture is stirred for 3 hrs. The stirrer is stopped to allow

the solids to settle;THhemtn sispeosipbligishisisrmosedo i ihcisetidndigeintattateiarghed with
isopentane for three times. The solids are purged by nitrogen until the solids became free flowing, thereby

obtaining suppofGRFENVEL R OERAAGS SN IR BP &I R Ah PAL T FRVG AR Bealyst is
prepared followiagdhe @ioecthéermeasieibbgshio Fstenplard sexcept thatthaiwaiphidgtesafsilica gel HHV-4,

magnesium chloride and styrene-acrylic acid copolymer is 30:20:50, the total amount of titanium
tetrachioride 1 QB GOt RF ol TR BFo8 HOP ST BRI GHthARRG ester.

Example 7 (1) @figiparons siicandH\indrgihiavasgeapatitlg szatef 50om (Gempleiangn Chemical
Research Institute) is charged into an activating furnace having a diameter of 50 mm; with a nitrogen flow
passing throughrﬁ%ﬂﬁfﬁiﬁ%ﬁ?%r&%o%ﬁﬁnﬁ?ﬁiﬁ %emBEPE%Pé“in%% fhett rH?iE:‘gaféCP&%ed to 1g20C and
maintained at thabtepoiterativerfon 2fepu);, trearkeptsynperatiuresipredgsithtedtft sdlaticate of S0C/h and
maintained at that temperature for 4 Bours; rEhen thg ter&&)iratﬂ?re IS r(]:ooled ambijent temﬁ)erature to form
ctivated silica GUIOTREPRRIHIAbiICS gRiHARF a CoraPP st R WP QUips bt #6m 0.5 to 0.7
mmol/g, and is séprag-dnyiiey, ndrogaoryatildtogybsed;cofd)olttvaigshsiicingeldnigtem (Ineand isopentane
are stirred at ambient temperature, then EiO ml 1,4-butanediol is a%e@d(B %}.FSml of 1,4-butanediol per

gram of silica ge'ﬁoa{ggﬂ% ﬁ{efré%’p’%r%m%%f‘fg@%ﬂ PRERS @Hﬂ@ﬁg{éﬁ@l@}aised to 40 C,

then the solution of silica gel HHV-3/butanediol is obtained;

5



(3) 80 g of magnesium chloride,120g of styrene-acrylamide copolymer and1.8 L of tetrahydrofuran are
stirred at 55-60C to completely dissolve magnesium chloride, styrene-acrylamide copolymer, threrby
obtaining solution of magnesium chloride/ styrene-acrylamide copolymer; (4) The magnesium chloride/
styrene-acrylamide_copolymer solution of step (3) is introduce to the silica gel HHV-3/butanediol sulotion
of step (2) whicH'R4BCEaah A& FiRg VR AL 8% 7 RIF6 BNSHARE! tHE h&tL perature is
cooled to 5C, thegghg@btaining slurry support; (5) 5 L of isopentane is evaporated at 28-30C and
completely introduced to the slurry support of step (3) in vapor which is under rapid stirring, the stirrer is
stopped to allow the solids fo settle, then the suspension liquid is removed, and the so(lgiﬁ. recipitate is
washed wih hexalibdGP L TrRSL AR ST AR SPGB0l 8By PRI catatyst 1
introduced to 60thd pdlhepthrentiaeatbet BT ferd sivuiedrard dneiigmBetrtive veldcoppeakto 0C. 0.5 ml of
titanium tetrachloride is slowly added, and the reaction is carrie ovt for 2 hrs. Then the temperature is
raised to 30C arfdl t e@?&a%\:)ﬁ]lg%gﬁi@aﬁ%ru%‘?'%, PR R Em %f'g?urﬁofgt#‘g?se qg%i@ﬁand the reaction
is carried out fortdninperizherstofanes istoyired oixlosvilie soliddicesett epdrandhesuspansion liquid is
removed, and the solid precipitate. is washed with heptane for.five times. 50ml of heptane, 1.5ml of
anium tetrachilEe: USIT Gyt o FEAUAL GG el S ol ORI AT Slired for 3 hrs.
The stirrer is stopgaticio alhowthee sotigotar setllesthén thealuigeensio lidekreirewiowred,aind the solid
precipitate is washed inth h?\Ptai?e f%[dthéee times. The solids are purged by nitrogen until the solids
became free f|OVr\}I(I)’1er ﬂ%rrggy oD g’lrﬁngeswported Z-N catalyst. Example 8 A catalyst support and a
supported Z-N catalyst is prepared following the procedure described in Example 7, except that the
weight ratio of silic&/beh A Yetnagrsesiuas ickit ity gandesiyaterera chgl aamidessep dicreped 30:20:50, and
the total amount of titanium tetrachjoride is 5 ml. Comparative.example 1 (1)150g of porous silica gel
2485 with averaageﬁita?%g% %@&%&dgﬁlﬁr% i’r‘?)cr,n;II1 f(f;gccee rcl)gp. Sigag(ﬁ\glrg%'d into an activating furnace having
a diameter of 50 mm; with a nitrogen flow passing through the furnace at a rate of 0.10m/s, the
temperature insideSiheafgaids e s eside daa¢PEUutl magstaing deatttigatech pariundfegen hours; then the

temperature is rﬁ%&%{gggp@@o@Iﬂg@ié&é}%@%m@inmgcb??t&gp% gm%u, glhours; then the

f
(0}
temperature is co to ambient témperature to form activated silica. The activate s‘mrca gel has a
content of surfadedigtblyy |G 6 frdvn 56 bourampirjeeaityisfetodUnideuraitrota until it is used;

(2) Activated Si"%?e 7 BiySieP 41 ﬂBHr?%[ﬁﬂEﬁr}ﬂéa SRS AP IGNL IRREIAILES, Hinga 80 mi of Imol/l

TEA is added(0.058 kilogram of TEA per kilogram silica) at ambient temperature, after stirring 1 hour at
room temperatufédhesid tp Eritdhénneigovbearnyehyttigtas silicsras! ihdpebpdpitahieglireinical activated
silica gel; (3) %@gﬁ@@gﬁgiﬁmrghloride is dissolved in 300m1 of tetrahydrofuran, then 6.0 ml of
titanium tetrachloride is added and the mixture is stirred at 60C until transparent yellow solution is formed;
(4) the solution of step (3) is mixed with silica ?el of step (2), then the mixture is stirred at 60C for 2h, after
removing tetrahydtBfaraars9 HRRSEER aeifyiifeRiaiscdhayatiaeheiisdigacshpredtitetSample 2 (1)
150g of porous silisiRel RpasHi MR IAdgRATIRESEeRLAQRMUSIMPIRIRASL IR Jfrsharged into an
activating furnace having a diameter of 50 mm; with a nitrogen flow passing through the furnace at a rate
of 0.10m/s, the tehipRAltERIR]sithethretifsraG8SRIss (6!PXd09and maintained at that temperature for 2
hours; then the temperature is raised to 600C at a rate of 50C/h and maintained at that temperature for 4

hours; then the tergpgyalbkgdpaeaPIitlcamjaie sk deappRsphER tarfRintastiMaiegoticacurRInt Re activated

silica gel has a content of surface hydroxyl groups of from 0.5 to 0.7 mmol/g, and is stored under nitrogen

until it is used; APYSRCHR At EAUMBL GRAYPBES WY (8B eriich BUI® a8 R A B R mperature,
then 120 ml of TAaRk1Mptdpimaddediithe58 kipatane of PEADRY. KilRgpamsHica) pbambient

temperature, after stirring 1 hour at room temperature the isopentane is removed by nitrogen purging,

thereby obtaining/EIRIREACcIFRIBASIIEE ge PTeTESRRY g ISt MEIYRBSILMWRBRNE is [fi%8FRed in 300 ml of
tetrahydrofuran, dp@BHaLary . of iBANAIKY tRHGeELIIHesI S aglsteth anahidarmbrtors- & aHRM 6 0C until

transparent yellow solution is formed; (4) the solution of step (3) is mixed with silica gel of step (2), then

d
the mixture is sti?f8 aPbEHLDIH,, Afted BROVRTY R ARG MRBRRH BRI OR¥Wing catalyst is
obtained. Z-N catajystivith diietpnheanessitioniffexyexasgplesiind argenunbesgdesum, B, C, D, and

compared with traditional catalyst E' from comparative example 1, the results are shown in the Table 1
below. Table 1 Smﬁlg%ﬁ%mghlonde, propylmagnesium chloride, butylmagnesium

6



Ts/Mg/Ps wt/wt Ti mmol/g Mg mmol/g Mg/Ti mol/mol Ed/Mg mol/mol Dm Dm Di 0 Span A 50/20/30 0.36
2.37:10.06 50.1 24.93 8.70

chloride, hexylmagnesium chloride, pentylmagnesium chloride, etc. Reaction
is continued under 30-70C, preferably 35-55C for 1-6 hours, preferably for
2-3 hours with stirring. Then the solvent is removed, dried until to be free

flowing to form activated silica gel.

The molar ratio of said magnesium halide to the polyol is preferably 0.02-50.
The weight ratio of said magnesium halide to the polyol is preferably 0.01-1.
The weight ratio of said inorganic polymer to the inert inorganic material is
preferably 0.01-3.

Said polar solvent is preferably tetrahydrofuran. Said non-polar solvent is a
saturated alkane, preferably a saturated alkane having 1-12 carbon atoms,

more preferably a saturated alkane having 5-7 carbon atoms.

Stirring speed in said step (4) is preferably under 500rpm, more preferably
100-300 rpm. Said non-polar solvent is preferably introduced into the slurry in

gas phase.

Inorganic/organic composite support can be achieved through phase

inversion method by introducing anti-solvent, or by spray-drying.

Said inorganic/organic composite support can be any shape, preferably

spherical shape.

When phase inversion method is applied, the volume ratio of said non-polar
solvent to the polar solvent is preferably 0.05-20, more preferably 0.1-10, most
preferably 0.3-5. Said non-polar solvent is introduced into the slurry from step
(5) slowly in vapor, and the introduction time is in the range of 1-20 hours,
preferably in the range of 2-5 hours. After the anti-slovent is added, stop
stirring the mixture to stand delamination. Filtering or decanting supernatant,
and precipitate is obtained after separation. Then washing the precipitate with
non-polar solvent repeatedly, the washing is preferably 2-6 times, more

preferably 3-4 times, the washing temperature is preferably 50-90 C, more



1.66 B 30/20/50 0.32 2.3 7:1 0.61 50.2 27.80 8.30 1.51 C 50/20/30 0.33 2.3 7:1 0.05 49.7 24.65 9.01 1.65
D 30/20/50

preferably 60-70 C. The process is mainly about to remove excess polar
solvent and polyol. After washing, drying with nitrogen purging will be

continued until free flowing is achieved.

When spray-drying is applied, the temperature of drying is preferably in the
range of 50-90 C. Precipitate obtained by separati on is preferably washed by
non-polar solvent, such as the alkane. The washing time is preferably 2-6
times, more preferably 3-4 times. The washing temperature is preferably 50-90
T, more preferably 60-70 . The process is mainly about to remove excess
polar solvent and polyol. After washing, drying with nitrogen purged will be

continued until free flow is achieved.

The present invention also provides a preparation method for producing a
polyolefin catalyst in which the above inorganic/organic composite support is

applied. Said method includes following steps:

The catalyst support is dispersed in non-polar solvent, then a compound
containing metal of IVB-VB group and an electron donor is added. The
precipitate is separated after reaction under stirring, finally the catalyst is

obtained after washing and drying.

The hydroxyl of said catalyst support is removed in order to improve catalyst
activity. Reagent for removing hydroxyl is alkyl aluminum, titanium

tetrachloride, silicon tetrachloride.

Said compound containing metal of IVB-VB group is preferably titanium or
vanadium compound, more preferably at least one of titanium tetrachloride,
tetrabutoxy titanium, tetramethoxy titanium, tetraethoxy titanium,
tetraisopropoxy titanium, diethoxy titanium dichloride, ethoxytitanium
trichloride, dibutoxy titanium dichloride, quinolineoxy titanium trichloride and

vanadium tetrachloride.



0.332.37:10.0851.025.386.021.77 E' 0.24 0.7 3:1 49.3 26.52 10.56 1.50 Remarks: Ps in catalyst A,
B represents styrene-acrylic acid copolymer, Ps in catalyst C, D represents styrene-acrylamide
copolymer, Ts represents non-porous fumed silica TS-610, Mg represents magnesium chloride, D9o0,

D50, D10 particle size represents the equivale ameter average diameter) of the lar tparticles
whose cumulatlve%?éﬂlﬁg’t Wﬂﬁﬁa@og 334) ra? b&tn ﬁ"i‘épg?ﬁc?é?s‘?ﬁyb%ﬁ%ﬁ%% espectlvely,

and Span repregentsldispestsigrphedgxk tokthexyaitacle, sirtherhictd isudwnaBo of volume average diameter to
number average diameter. Z-N catalyst with different composition from examples 5-8 are numbered

F,G,H,l, and CompfﬂrSEq}é’r"% LR AN R R B SRR RN S ARNRBIR il iS4y are shown in
the Table 2 below. Table 2

IVB-VB group and organic polymer containing polar functional group, the
temperature at the beginning of reaction should be 0-10C, and the reaction
time is over 2 hrs, preferably 2-8 hrs. Then the temperature is raised to
60-80C to continue the reaction, and the duration is more than 2 hrs,

preferably 2-8 hrs.

The molar ratio of said electron donor to element magnesium in the catalyst

support is preferably 0.1-2.0.

Common polymerization conditions in the art can be applied when catalyst
of present invention is applied in the polymerization of ethylene or
copolymerization of ethylene and a-olefin. In gas phase polymerization,
reaction pressure may be in a range of from 0.5 to 5 MPa, and preferably from
1 to 3 MPa; reaction temperature may be in a range of from 30 to 150TC,
preferably from 60 to 120C, and more preferably from 90 to 110C. Slurry
polymerization processes are generally performed under a pressure of from
0.1 to about 5.0 MPa or higher, preferably from about 0.5 MPa to about 2.0
MPa, at a temperature of from O to about 120%C, pre ferably from about 30 to

about 110C, and more preferably from about 60 to a bout 100<C.

A typical gas phase fluidized bed reaction system consists of a circulating
gas compressor, a cooler, and a polymerization reactor where solid particles
are fluidized by the circulating gas passing through the reactor. The solid Z-N
catalyst of present invention is mixed with mineral oil to form slurry, then the
slurry is pumped intermittently or continuously into the reactor, or the resultant
solid Z-N catalyst is pumped intermittently or continuously into the reactor by
using nitrogen as carrier, and reactants (ethylene and optional a-olefin) as well
as a cocatalyst and a molecular weight regulator (preferably hydrogen gas) are

continuously added into the circulating gas. Then polymerization reaction



Composition Sample Si/Mg/Ps wt/wt Ti mmol/g Mg mmol/g Mg/Ti mol/mol Ed/Mg mol/mol Ds Dso Di 0
Span E 50/20/30 0.30 2.1 7:1 0.06 78.5

occurs in the reactor in the presence of the catalyst, forming a polyethylene.
Unreacted gases are withdrawn from the top of the reactor, and are recycled to

the reactor after having been compressed and cooled or sent to a torch.

When the solid Z-N catalysts of the invention are used in ethylene
polymerization, alkyl metal compounds may be used as cocatalyst and/or
scavenger. Examples of the alkyl metal compounds include alkylaluminum
compounds, alkyl lithium compounds, alkyl zinc compounds, and alkyl boron
compounds, with alkylaluminum compounds being preferred, and with triethyl
aluminum, triisobutyl aluminum and tri-n-hexyl aluminum being more preferred.
The molar ratio of the alkyl metal compound to the titanium compound may be
in a range of from 5:1 to 300:1, preferably from 20:1 to 250:1, and more
preferably from 40:1 to 200:1.

The solid Z-N catalysts can be used in homopolymerization of ethylene or
copolymerization of ethylene and a-olefin comoners. Examples of suitable
a-olefin comonomers include C1-C20 a-olefin, for example, but not limited to,
propylene, butene-1, pentene-1, hexene-1, octene-1 or higher a-olefins, with
butene-1, hexene-1 and octene-1 being preferred. The molar ratio of the
a-olefin (s) to ethylene may be in a range of from 0.01 to 0.5, and preferably

from 0.1 to 0.2.

In the ethylene polymerization of the invention, hydrogen gas can be used
as a molecular weight regulator. The molar ratio of hydrogen gas to ethylene

may be in a range of from 0.01 to 1.0, and preferably from 0.1 to 0.5.

By using the ethylene polymerization process of the invention, it is possible
to produce a polymer having a density of from 0.925 to 0.960 g/cm?®, and
preferably from 0.945 to 0.960 g/cm?, and a high load melt index (Fl) of from
about 1 to about 200 g/10 min., and preferably from about 2 to about 100 g/10
min. By using the polymerization process of the invention, it is possible to

produce a polyethylene with a broad molecular weight distribution, which
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36.82 11.20 1.37 F 30/20/50 0.29 2.1 7:1 0.61 80.2 37.18 12.30 1.25 G 50/20/30 0.31 2.1 7:1 0.05 107.7
50.65 26.01 1.31

polyethylene may have a melt flow ratio MFR (MI/FI) of from about 30 to about
200.

Common polymerization conditions in the art can be applied when catalyst
of present invention is applied in the copolymerization of propylene or ethylene
and a-olefin. A typical loop bulk polymerization processconsists of a small
tubular loop reactor for catalyst prepolymerization and a large tubular loop
polymerization reactor. Propylene, hydrogen, said cocatalyst and electron
donor are continuously introduced to the tubular loop reactor. Liquid propylene
and polymer are continuously circulated in the reactor. Heat from
polymerization reaction is removed by jacket cooling water. Operating
pressure in the reactor is 1.0-5.0 MPa, preferably 3.0-4.0MPa, operating
temperature is 50-90C, preferably 65-75C, concent ration of hydrogen which
is for adjusting molecular weight is in a range of 100-8000ppm, preferably in a
range of 500-5000ppm, ratio of cocatalyst and electron donor is 1-100,
preferably 2-40. Electron donor includes ethyl benzoate, dialkyl phthalate,

phenyl triethoxysilane, diether, etc.

By performing the propylene polymerization by using the catalyst of the
invention, it is possible to produce a polymer having a density of from 0.915 to
0.960 g/cms, and preferably from 0.915 to 0.930 g/cm3, and a high load melt
index (FI) of from about 1 to about 200 g/10 min., and preferably from about 2
to about 100 g/10 min. By using the polymerization process of the invention, it
is possible to produce a polypropylene with a broad molecular weight
distribution, which polypropylene may have a Mw/Wm molecular weight

distribution of about 5-15.

The following methods are used for measuring properties of polymer resin

produced in the examples:

ASTM D 1928 for measuring density (DE) of the polymer resins;



H 30/20/50 0.30 2.1 7:1 0.08 110.2 52.38 24.02 1.34 J' 0.24 0.7 3:1 85.3 46.52 20.32 1.50 Remarks:
Ps in catalyst F,G represents styrene-acrylic acid copolymer, Ps in catalyst H,I represents
styrene-acrylamide copolymer, Si represents silica gel HHV-3/4, Mg represents magnesium chloride, ED
represents electron donor; D90, D50, D10 particle size represents the equivalent diameter (average

diameter) of the |a€g%£'¥'p§r&8|%% {PRORRASHANATGE didkib MoKy %) 186%%) 295 IR%he particle size

distribution curventrsQ@ttivelpkgnshSpesorep et seatsolanereem Kidex of the particle size which is the ratio
of volume average diameter to number average diameter. Application examples 1-4

ASTM D638 for measuring tensile strength of the polymer resins; and

Gel permeation chromatography (GPC) for measuring molecular weight

distribution.

The present invention provides improvements compared to the prior art in

the following aspects:

1) polymer with improved melt flow ratio and processing performance can
be obtained when catalysts of present invention are used in ethylene or
propylene polymerization;

2) the melt flow ratio (MFR) of polymer can be adjusted by changing
hydrogen content when catalysts of present invention are used in
ethylene polymerization;

3) catalysts of present invention have high activity when applied in ethylene

or propylene polymerization.
Examples
Example 1

(1) 30g of styrene-acrylic acid copolymer (produced by Peng Li Co. Jilin,
China) is dried by nitrogen at 70-80 < until the w ater content of mixture is
<0.01ppm. Then the temperature is dropped to 20 €. 100mL tetrahydrofuran
(THF) is added, styrene-acrylic acid copolymer is completed dissolved under

stirring;

(2) 50g of nonporous fumed silica gel TS-610 (Cabosil™, Cabot, Co.) with
average particle size of 0.2 ym is thermal activated under nitrogen purging.
The silica is heated at 200 C for 4h, then at 600° C for 4hrs, and transferred to

catalyst preparation bottle then cooled to room temperature. 200 ml of THF

12



The atmosphere inside a (1)80x900mm small scale fluidized bed polymerization reactor is replaced with
nitrogen for 1 hour and then with a circulating gas from a commercial plant( having the following
composition by mole: ethylene 37.6%,1-butene 15.5%, hydrogen 4.7%, nitrogen 35.5% and isopentane
6.7%), concentration of triethylaluminum is 320 ppm, and the replacement is maintained for about 3

hours. The tempEdtdeHGhe fhQLF@Q&%'PH%T”@%‘FS%BtPeQ&BF?B?é%%‘BI’Peb%“?d@WBéS While

maintaining the gacsi@ThganeseicBavwwihitly of sbeivigrrsepared solid Z-N catalyst A, B, C, D is
respectively taken into the reactor by high pressure nitrogen(3.0Mpa). The temperature is controlled

ranging 80-82 C,

Hydrocarbon in

the reactor-is repIZ@Sc? nrl%rgé Ymen{ﬁ@f the r§§|§)tlo e St Ws}? Clr%ﬁ %¢1 characterization

and analysis. Propeeheﬁt:ﬁgwlméuwngf@ammtré LﬁtlDn@gﬂfeemmﬂimS@élan@rEmét@Wnparative
he t ble 3 below. Table 3 mpcsiton Sample Ts/Mg/Ps wliwt H2/C2 movVmd
B A et MRS SR dee

example 1 are s
04/C2 moVmol

k%‘ VIPEgATTR OB

(4) All the magnesium chloride solution of step (3) is slowly introduced to the
TS-610/butanediol/THF solution which is under rapid stirring. Keep stirring for
2 hours at 45-50<C to form slurry support, then the temperature is dropped to

0<C;

(5) The polymer solution of step (1) is introduced to the slurry of step (4), and

the mixture is stirred for 15 min;

(6) 4000 ml of hexane is evaporated at 66<C and com pletely in vapor
introduced to the slurry support of step (5) which is under high-speed stirring.
After the hexane is added, the stirrer is stopped to allow the solids to settle,
then the suspension liquid is removed, and the solid precipitate is washed with

hexane for three times, thereby obtaining catalyst support;

(7) 8.00g of above catalyst is introduced to 60 ml of hexane, then the mixture
is stirred and the temperature is dropped to 5C. 1.5 ml of titanium
tetrachloride is slowly added, and the reaction is carried out for 2 hrs. Then the
temperature is raised to 30C and the reaction is c arried out for 1 hr, then the
temperature is raised to 62C and the reaction is c arried out for 1 hr. The
stirrer is stopped to allow the solids to settle, then the suspension liquid is
removed, and the solid precipitate is washed with hexane for three times. 30
ml of hexane, 2 ml of titanium tetrachloride, 1 ml of ethyl benzoate is
successively added, and the mixture is stirred for 3 hrs. The stirrer is stopped
to allow the solids to settle, then the suspension liquid is removed, and the

solid precipitate is washed with hexane for three times. The solids are purged

13



A 50120/30 0.125 0.412 0.100 0.330 1218 36.5 0918

by nitrogen until the solids became free flowing, thereby obtaining supported

Z-N catalyst (Ziegler-Natta polyolefin catalyst).

Example 2

A catalyst support and a supported Z-N catalyst is prepared following the
procedure described in Example 1, except that the weight ratio of silica gel
TS-610, magnesium chloride and styrene-acrylic acid copolymer is 30:20:50,

and the total amount of titanium tetrachloride is 5 ml.

Example 3

A catalyst support and a supported Z-N catalyst is prepared following the
procedure described in Example 1, except that the organic polymer which is
for catalyst support preparation is changed to styrene-acrylamide copolymer,
the weight ratio of silica gel TS-610, magnesium chloride and
styrene-acrylamide copolymer is 50:30:20, and the total amount of titanium

tetrachloride is 8 ml.

Example 4

A catalyst support and a supported Z-N catalyst is prepared following the
procedure described in Example 1, except that the organic polymer which is
for catalyst support preparation is changed to styrene-acrylamide copolymer,
the weight ratio of silica gel TS-610, magnesium chloride and
styrene-acrylamide copolymer is 30:20:50, and the total amount of titanium

tetrachloride is 10ml.

Example 5

(1) 3509 of porous silica gel HHV-4 with average particle size of 5 ym
(from Tianjin Chemical Research Institute) is charged into an activating
furnace having a diameter of 50 mm; with a nitrogen flow passing through the

furnace at a rate of 0.10m/s, the temperature inside the furnace is raised to

14



B 30120/50 0.128 0.417 0.100 0.1625.9937.00916 m

120 and maintained at that temperature for 2 hour s; then the temperature is
raised to 600C at a rate of 50C/h and maintained at that temperature for 4
hours; then the temperature is cooled ambient temperature to form activated
silica gel. The activated silica gel had a content of surface hydroxyl groups of

from 0.5 to 0.7 mmol/g, and is stored under nitrogen until it is used;

(2) Activated silica gel of step (1) and tetrahydrofuran are stirred at ambient
temperature, then 70 ml of propylene glycol is added(adding 0.2ml of
propylene glycol per gram of silica gel ) at ambient temperature, after stirring 1
hour the temperature is raised to 40 <, then mixture of silica gel

HHV-4/propylene glycol/THF is obtained;

(3) 140 g of magnesium chloride and 3 L of tetrahydrofuran are stirred at
55-60C to completely dissolve magnesium chloride, the mixture of step (2) is
added to the tetrahydrofuran solution of magnesium chloride, the mixture is

stirred for 2 hours and then cooled to ambient temperature;

(4) 210g of styrene-acrylic acid copolymer and 2.1L of tetrehydrofuran is
placed in another bottle, the mixture is stirred at ambient temperature until the

styrene-acrylic acid copolymer is completely dissolved in tetrahydrofuran;

(5) The styrene-acrylic acid copolymer solution of step (4) is introduced to
the mixture of step (3), the mixture is stirred at ambient temperature for 15

minutes to form mixture slurry;

(6) 10L of isopentane is evaporated at 30-35C and completely introduced to
the slurry support of step (5) in vapor, the stirrer is stopped to allow the solids
to settle, then the suspension liquid is removed, and the solid precipitate is

washed with isopentane for three times, thereby obtaining catalyst support;

7.00g of above catalyst support is introduced to suitable amount of
isopentane, then the mixture is stirred and the temperature is dropped to 5C.

0.12 mol of silicon tetrachloride is slowly added, and the reaction is carried out

15



C 50120/30 0.123 0.410 0.097 9100 0.356 13.17 37.3 0918 D 30'20/50 0.124 0.416 0.101 0.128 465
36.3

for 2 hrs. The temperature is raised to 30T and re action is carried out for 2 hrs.
The stirrer is stopped to allow the solids to settle, then the suspension liquid is
removed, and the solid precipitate is washed with isopentane for three times.
Suitable amount of hexane, 0.046 mol of titanium tetrachloride, 0.04 mol of
phenyl triethoxysilane is successively added, and the mixture is stirred for 3
hrs. The stirrer is stopped to allow the solids to settle, then the suspension
liquid is removed, and the solid precipitate is washed with isopentane for three
times. The solids are purged by nitrogen until the solids became free flowing,

thereby obtaining supported Z-N catalyst.

Example 6

A catalyst support and a supported Z-N catalyst is prepared following the
procedure described in Example 5, except that the weight ratio of silica gel
HHV-4, magnesium chloride and styrene-acrylic acid copolymer is 30:20:50,
the total amount of titanium tetrachloride is 0.08 mol, and the electron donor is

changed to 0.06 mol of dialkyl phthalate ester.

Example 7

(1) 200g porous silica HHV-3 with average particle size of 10 ym (from
Tianjin Chemical Research Institute) is charged into an activating furnace
having a diameter of 50 mm; with a nitrogen flow passing through the furnace
at a rate of 0.10m/s, the temperature inside the furnace is raised to 120C and
maintained at that temperature for 2 hours; then the temperature is raised to
600 at a rate of 50C/h and maintained at that te mperature for 4 hours; then
the temperature is cooled ambient temperature to form activated silica gel. The
activated silica gel had a content of surface hydroxyl groups of from 0.5 to 0.7

mmol/g, and is stored under nitrogen until it is used,

(2) Activated silica gel of step (1) and isopentane are stirred at ambient
temperature, then 50 ml 1,4-butanediol is added (0.25ml of 1,4-butanediol per

gram of silica gel) at ambient temperature, after stirring 1 hour at 20C the
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0917

E' 0.126 0.416 0.100 0.713 20.31 28.6 0918

temperature is raised to 40 C, then the solution of silica gel HHV-3/butanediol

is obtained;

(3) 80 g of magnesium chloride,120g of styrene-acrylamide copolymer
andl1.8 L of tetrahydrofuran are stirred at 55-60C to completely dissolve
magnesium chloride, styrene-acrylamide copolymer, threrby obtaining solution

of magnesium chloride/ styrene-acrylamide copolymer;

(4) The magnesium chloride/ styrene-acrylamide copolymer solution of step
(3) is introduce to the silica gel HHV-3/butanediol sulotion of step (2) which is
40 and under stirring, the mixture is stirred for 2 hours, then the temperature

is cooled to 5C, thereby obtaining slurry support;

(5) 5 L of isopentane is evaporated at 28-30C and completely introduced to
the slurry support of step (3) in vapor which is under rapid stirring, the stirrer is
stopped to allow the solids to settle, then the suspension liquid is removed,
and the solid precipitate is washed with hexane for three times, thereby

obtaining catalyst support;

10.00g of above catalyst is introduced to 60ml of heptane then the mixture is
stirred and the temperature is dropped to 0C. 0.5 ml of titanium tetrachloride
is slowly added, and the reaction is carried out for 2 hrs. Then the temperature
is raised to 30C and the reaction is carried out f or 1h, then the temperature is
raised to 62T and the reaction is carried out for 1 hr. The stirrer is stopped to
allow the solids to settle, then the suspension liquid is removed, and the solid
precipitate is washed with heptane for five times. 50ml of heptane, 1.5ml of
titanium tetrachloride, 0.8ml of ethyl benzoate is successively added, and the
mixture is stirred for 3 hrs. The stirrer is stopped to allow the solids to settle,
then the suspension liquid is removed, and the solid precipitate is washed with
heptane for three times. The solids are purged by nitrogen until the solids

became free flowing, thereby obtaining supported Z-N catalyst.

Example 8
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Remarks: Ps in catalyst A,B represents styrene-acrylic acid copolymer, Ps in catalyst C,D represents
styrene-acrylamide copolymer, Ts represents non-porous fumed silica TS-610, Mg represents
magnesium chloride, H2/C2 represents molar ratio of hydrogen to ethylene; C4/C2 represents mole ratio
of 1-butene to ethylene; Cat. Represents catalyst; MFR represents melt flow ratio i.e. FI/MI. It can be

seen from Table 3ASRIAPHSHRRPIANHE BURRALE D Py HANSh S tRERAGHJRAPRMIENEE E', the polymer

prepared using ¢airRkystrOtBERESBHINYENLPRNAT |ayker M iHaighey MEhtwhirh snemias i polymer
prepared using catalyst of present invention has improved processibility and m_echanicald)roperty.

Application exarhibl¥55-B1GMHS LM SYHES ARG F0RSVGRINTS AR UWLR 1l5id2€d"B8d polymerization

reactor is replacgddnitb ftspgaivien dfipakiancidhasmtitia giswating gas from a commercial plant
(having the following composition by mole: ethylene 38.1%, 1-butene 16.5%, hydrogen 7.8%, nitrogen

31.4%, inert alkane isopentane 6.7%), concentration of triethylaluminum is 320 ppm, and the replacement
is maintained for aSUPS ROVFSHR gn]iperature inside the reactor is 81 "C and the reaction pressure is
2.09MPa.While maintaining the reaction gases to flow, 0.10g of above-prepared solid Z-N catalyst A, B,
C, D is respectivelyljakeg witpdhmuscsittar sl Bud wibsaverageogatidle. 8Mpay. Aharte(fperature is
controlled ranglrt}%rggé% C, after 2 ho \}r\rlls&ﬁ% %%{gmgpza on thehrae\ﬁﬁtloan fas are st ed circulating.

r
h EOP{) iS charge n:}% urnace mm.. .
Hydrocarbon in the reactor s repla rogen. The polymer iIs removed for productivity calculating,

characterizationwitil anatysienPiiope fessiofpibivongh usmducatakysitAq Bat€, dddl. &Qenisplds1-4 and E of
comparaiive exagpe 1, A SHOND MNIRBS 4Lk T8RISgCIRRRTRRRamRIesT igerPs wiwt
H2/C2 moVmol

temperature for 2 hours; then the temperature is raised to 600C at a rate of

50C/h and maintained at that temperature for 4 hou rs; then the temperature is

cooled to ambient temperature to form activated silica. The activated silica gel

has a content of surface hydroxyl groups of from 0.5 to 0.7 mmol/g, and is

stored under nitrogen until it is used;

(2) Activated silica gel of step (1) and isopentane are stirred at ambient
temperature, then 80 ml of 1mol/L TEA is added(0.058 kilogram of TEA per
kilogram silica) at ambient temperature, after stirring 1 hour at room
temperature the isopentane is removed by nitrogen purging, thereby obtaining

chemical activated silica gel,

(3) 10g of magnesium chloride is dissolved in 300ml of tetrahydrofuran, then
6.0 ml of titanium tetrachloride is added and the mixture is stirred at 60<C until

transparent yellow solution is formed,;

(4) the solution of step (3) is mixed with silica gel of step (2), then the mixture
is stirred at 60C for 2h, after removing tetrahydr ofuran by nitrogen purging,

flowing catalyst is obtained.

Comparative example 2
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0102 moVmol Cat. g Yield kg/kg MI dg/min Fl dg/min MFR DE g/cc A 50/20/30 0.205 0.433 0.107 8200
0.510 22.44 44.0 0.919

(1) 150g of porous silica gel 955 with average particle size of 40 um (from
Grace Crop.) is charged into an activating furnace having a diameter of 50 mm;
with a nitrogen flow passing through the furnace at a rate of 0.10m/s, the
temperature inside the furnace is raised to 120C and maintained at that
temperature for 2 hours; then the temperature is raised to 600C at a rate of
50C/h and maintained at that temperature for 4 hou rs; then the temperature is
cooled ambient temperature to form activated silica gel. The activated silica gel
has a content of surface hydroxyl groups of from 0.5 to 0.7 mmol/g, and is

stored under nitrogen until it is used;

(2) Activated silica gel of step (1) and isopentane are stirred at ambient
temperature, then 120 ml of TEA of 1mol/L is added (0.058 kilogram of TEA
per kilogram silica) at ambient temperature, after stirring 1 hour at room
temperature the isopentane is removed by nitrogen purging, thereby obtaining

chemical activated silica gel,

(3) 15g of magnesium chloride is dissolved in 300 ml of tetrahydrofuran,
then 6.0 ml of titanium tetrachloride is added and the mixture is stirred at 60C

until transparent yellow solution is formed;

(4) the solution of step (3) is mixed with silica gel of step (2), then the mixture
is stirred at 60T for 2h, after removing tetrahydr ofuran by nitrogen purging,

flowing catalyst is obtained.

Z-N catalyst with different composition from examples 1-4 are numbered as
A, B, C, D, and compared with traditional catalyst E’ from comparative

example 1, the results are shown in the Table 1 below.

Table 1
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B 30/20/50 0.210 0.440 0.102 9000 0.309 13.29 43.0 0.916 C 50/20/30 0.204 0.431 0.100 7800 0.611
25.36 41.5 0.918 D 30/20/50 0.207

omposition Ts/Mg/Ps Ti Mg Mg/Ti Ed/Mg Dgo Dso Dio Span
wit/wt mmol/g | mmol/g | mol/mol | mol/mol
Sample
A 50/20/30 0.36 2.3 7:1 0.06 50.1 | 2493 | 8.70 1.66
B 30/20/50 0.32 2.3 7:1 0.61 50.2 | 27.80 | 8.30 151
C 50/20/30 0.33 2.3 7:1 0.05 49.7 | 24.65 | 9.01 1.65
D 30/20/50 0.33 2.3 7:1 0.08 51.0 | 25.38 | 6.02 1.77
E | - 0.24 0.7 31 | 49.3 | 26.52 | 10.56 | 1.50

Remarks: Ps in catalyst A, B represents styrene-acrylic acid copolymer, Ps in
catalyst C, D represents styrene-acrylamide copolymer, Ts represents
non-porous fumed silica TS-610, Mg represents magnesium chloride, Dgo, Dso,
Dyo particle size represents the equivalent diameter (average diameter) of the
largest particles whose cumulative distribution being 90%, 50%, 10% in the
particle size distribution curve respectively, and Span represents dispersion
index of the particle size which is the ratio of volume average diameter to

number average diameter.

Z-N catalyst with different composition from examples 5-8 are numbered
F,G,H,l, and compared with traditional catalyst J’' from comparative example 2,

the results are shown in the Table 2 below.

Table 2
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0.436 0.103 7600 0.332 14.29 43.3 0.917 E' ------ 0.200 0.440 0.101 4500 1.573 45.78 27.7 0.919
Remarks: Ps in catalyst A,B represents styrene-acrylic acid copolymer, Ps in catalyst C,D represents
styrene-acrylamide copolymer, Ts represents non-porous fumed silica TS-610, Mg represents

magnesium chldgride, H2/CZ represemts molar ratio jof hydrggen to fethyleéne; CA/C2 represents mole ratio
of 1-butene to eth oot Réf¥Bsents cardfyst; MERrepredénts Rielt fidw raftei.e FPU|. It can be
seen from Table 3 that, the MFR of ethyleng copolymer is 86.3-37|3 when the|weight ratig of fumes silica
TS610 to organic polyrer Ps jsf.6-1. amaiRd madegratieebinysbingen to ethylene id 0.123-0.128. It can be
seen from Table 4 that, the MFR of ethyleng copolymer is 41.5-44|5 when the |weight ratig of fumes silica
TS610 to organic polymer\Ps is 0.6-1.7, and mole ratio of hydrogen to ethylene id 0.204-0.210. The MFR
of comparative e is-decreased slightly with the increasi hydrpgen content.The results indicate
that when catalyist of present gwention.i apphed in|ethylene polymesizatiensiheMé-R. of the
polymerization product may [ncrease|with the increasing of hydrogen content. [That is, MFR and
processibility of polyethyleng may be|increase with the increasing of hydrogen| content when catalyst of

present inventionljs applied insg/gg)éloe ne golyw}elrizatigq. Appl(g%z%tior ggggmglﬂ% 9-1]2%0 125

G 50/20/30 | 0.31 2.1 7:1 0.05 107.7 | 50.65 | 26.01 | 1.31
H 30/20/50 | 0.30 2.1 7:1 0.08 110.2 | 52.38 | 24.02 | 1.34
| - 0.24 0.7 31| - 85.3 | 46.52 | 20.32 | 1.50

Remarks: Ps in catalyst F,G represents styrene-acrylic acid copolymer, Ps in
catalyst H,l represents styrene-acrylamide copolymer, Si represents silica gel
HHV-3/4, Mg represents magnesium chloride, ED represents electron donor;
Dgo, Dso, Dio particle size represents the equivalent diameter (average
diameter) of the largest particles whose cumulative distribution being 90%,
50%, 10% in the particle size distribution curve respectively, and Span
represents dispersion index of the particle size which is the ratio of volume

average diameter to number average diameter.
Application examples 1-4

The atmosphere inside a ®80x900mm small scale fluidized bed
polymerization reactor is replaced with nitrogen for 1 hour and then with a
circulating gas from a commercial plant( having the following composition by
mole: ethylene 37.6%,1-butene 15.5%, hydrogen 4.7%, nitrogen 35.5% and

isopentane 6.7%), concentration of triethylaluminum is 320 ppm, and the
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The atmosphere inside a F80x900mm small scale fluidized bed polymerization reactor is replaced with
nitrogen for 1 hour and then with a circulating gas from a commercial plant( having the following
composition by mole: ethylene 38.0%,1-butene 16.5%, hydrogen 5.0%, nitrogen 34.5%, isopentane
6.0%), concentration of triethylaluminum is 320 ppm, and the replacement is maintained for about 3

hours. The temp&RAGRMASIIE (IAIRAREH 4081984 h PO VERCHOR PRONREIEYEE, 158k Mhile

maintaining the reagtipnsoasesdadimw, R ddiv®hadsyeepicparedseid\WHNecaiatysinin gthd is respectively
taken into the reactor by high pressure nitrogen(3.0Mpa). The temperature is controlled ranging 80-82 "C,

after 2 hours of PRRFHREHIZHEH QM We Actih YL are BI6HREF SPUdIZN AR Carhdn A fhe reactor is

replaced with nitregitivelg pakemernis reyecdomyrodyctrisgaluiatngredampterizeiion and analysis.
Properties of polymer usin%_catag/st Pl;_eéjGa H,l of exarprézles 1-4 ang 1" of com}Parative_ example 2 are shown

in the table 5 belSWPERENRIXSOPLIRCCHANMIGE RS- Rep FeIRE SR AN ELELGBol)fer, Ps in
catalyst H,| represgaisrsiyseneaetylgmit eicapaiyigerydrsepiesentstaiicaddtdy M 4eMgogpresents
magnesium chloride, H2/C2 represents molar ratio of hydrogen to ethylene; C4/C? lrg)resents mole ration
of L-butane to ebnBSHE e o RREREly <, MEREedBhts AR af6 B, Table 5
mpositon SamplengiétefRativiivand 2638810 \mep €24d<CEr mayinol Satg e Misidkg/ke), 8] cig/min FI clg/min

MFR DE
glce of examples 1-4 and E’ of comparative example 1 are shown in the table 3

below.
Table 3
positon TsMg/Ps H2/C2 c4/c2 Cat. Yield M Fl MFR | DE

Sample Wit mol/mal molimol g kokg dg/min dg/min glcc
A 50/20/30 0.125 0412 0.100 9000 0.330 1218 365 0918
B 30/20/50 0.128 0417 0.100 12200 0.162 599 370 0916
C 50/20/30 0123 0410 0.097 9100 0.356 1317 373 0918
D 30/20/50 0124 0416 0.101 10500 0.128 465 363 0917
E —_— 0.126 0416 0.100 5000 0.713 2031 286 0918

Remarks: Ps in catalyst A,B represents styrene-acrylic acid copolymer, Ps in
catalyst C,D represents styrene-acrylamide copolymer, Ts represents

non-porous fumed silica TS-610, Mg represents magnesium chloride, H,/C,
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F 50/20/30 0.132 0.434 0.120 8000 1.030 41.71 40.5 0.918 G 30/20/50 0.138 0.427 0.110 10200 1.220
50.02 41.0 0.916 H 50/20/30 0.133

represents molar ratio of hydrogen to ethylene; C4/C, represents mole ratio of
1-butene to ethylene; Cat. Represents catalyst; MFR represents melt flow ratio

i.e. FI/MI.

It can be seen from Table 3 that, compared with the polymer prepared using
the traditional catalyst E’, the polymer prepared using catalysts of present
invention has lower MI, higher MFR, which means the polymer prepared using

catalyst of present invention has improved processibility and mechanical

property.
Application examples 5-8

The atmosphere inside a ®80x900mm small scale fluidized bed
polymerization reactor is replaced with nitrogen for 1 hour and then with a
circulating gas from a commercial plant (having the following composition by
mole: ethylene 38.1%, 1-butene 16.5%, hydrogen 7.8%, nitrogen 31.4%, inert
alkane isopentane 6.7%), concentration of triethylaluminum is 320 ppm, and
the replacement is maintained for about 3 hours. The temperature inside the
reactor is 81T and the reaction pressure is 2.09MP a.While maintaining the
reaction gases to flow, 0.10g of above-prepared solid Z-N catalyst A, B, C, D is
respectively taken into the reactor by high pressure nitrogen (3.0Mpa). The
temperature is controlled ranging 80-82 <C, after 2 hours of polymerization, the
reaction gas are stopped circulating. Hydrocarbon in the reactor is replaced
with nitrogen. The polymer is removed for productivity calculating,
characterization and analysis. Properties of polymer using catalyst A, B, C, Dof

examples 1-4 and E’ of comparative example 1 are shown in the table 4 below.
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0.430 0.117 8300 1.13547.78 42.1 0.918 1 30/20/50 0.134 0.436 0.121 9500 1.026 41.66 40.6 0.917 J'
0.136 0.436 0.120 4800

Table 4
ompositon Ts/Mg/Ps | H,/C, C4Cy Cat. Yield | MI FI MFR DE
Sample withwt moal/mol mol/mol g kgkg | dg/min | dg/min glcc
A 50/20/30 | 0.205 0433 0.107 | 8200 | 0510 | 2244 | 440 0.919
B 30/20/50 | 0.210 0.440 0.102 | 9000 | 0309 | 1329 | 430 0.916
C 50/20/30 | 0.204 0431 0.100 | 7800 | 0.611 | 2536 | 415 0.918
D 30/20/50 | 0.207 0.436 0.103 | 7600 | 0332 | 1429 | 433 0.917
E | 0.200 0.440 0.101 | 4500 | 1573 | 4578 |27.7 0.919

Remarks: Ps in catalyst A,B represents styrene-acrylic acid copolymer, Ps in
catalyst C,D represents styrene-acrylamide copolymer, Ts represents
non-porous fumed silica TS-610, Mg represents magnesium chloride, H,/C,
represents molar ratio of hydrogen to ethylene; C4/C, represents mole ratio of
1-butene to ethylene; Cat. Represents catalyst; MFR represents melt flow ratio
i.e.FI/MI.

It can be seen from Table 3 that, the MFR of ethylene copolymer is
36.3-37.3 when the weight ratio of fumes silica TS610 to organic polymer Ps is
0.6-1.7, and mole ratio of hydrogen to ethylene id 0.123-0.128. It can be seen
from Table 4 that, the MFR of ethylene copolymer is 41.5-44.5 when the

weight ratio of fumes silica TS610 to organic polymer Ps is 0.6-1.7, and mole
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0.683 2a49 30.07 0.918 Remarks: Ps in catalyst F,G represents styrene-acrylic acid copolymer, Ps in
catalyst H,l represents styrene-acrylamide copolymer, Si represents silica gel HHV-3/4, Mg represents
magnesium chloride, H2/C2 represents molar ratio of hydrogen to ethylene; C41C2 represents mole ratio
of 1-butene to ethylene; Cat. Represents catalyst; MFER represents melt flow ratio i.e.FI/MI. It can be

seen from Table' %a‘?fc@ﬁﬂﬂ%ﬂ%@i WReERY ey e O 8 &d Qisife¥ R dRIo AAMRRERYLE 7', the polymer
prepared using esiatysits rRf feeraridavariioy has laveemnivtediplesMiyBrogbiclkéneais the polymer
prepared using catalyst of present invention has improved processibility and mechanical property.

Application exarfptHts) 8dgate At AL Sl ThAHRTESE8h YOI ShafiPled iR bed

polymerization reaiivkiszEtpiacee WIHRNEf e pdpnichgatidngrdritwviihyaicdicdsadingtgasdrom a
commercial plant having the following comgosition bg mole: ethylene 37.5%,1-butene 16,5%, hydrogen
7.6%, nitrogen 39488S|99pHtaN¥EOg8H), E88MtratiBAtof Friet! gluﬁﬁﬂurﬂr@?g?ﬂiﬂb%, ghd the

replacement is maipéaiyRohéomaRae hbaiise Wk e peraiash isideydregeadonten8 wHerand the reaction
pressure is 2.09MP€1.Whi{e maintaininﬁ .the.reactLon gaSﬁ?s E‘) flow, 0.10% of above-prepared solid Z-N
catalyst F, G, H Fsa}%%te% iQQﬁQ%W? HPTHE ARR Ftﬂ B})e éj rb?é%@ﬁ%eﬁ %'ﬁgn(S.OMpa). The temperature

is controlled ranging 80-82 "C, after 2 hours of polymerization, the reaction gas are stopped circulating.
Hydrocarbon in the\pptictoiois erphacied 94tl2 nitrogen. The polymer is removed for productivity calculating,
characterization and analysis. Properties of polymer using catalyst F, G, H, | of examples 1-4 and .1' of

comparalive example, 2 RS SR H15JE0's CRs80dARI® SATPORIGE SARRIR NGRS Wit H2/C2

: g/kg

polymerization reactor is replaced with nitrogen for 1 hour and then with a
circulating gas from a commercial plant( having the following composition by
mole: ethylene 38.0%,1-butene 16.5%, hydrogen 5.0%, nitrogen 34.5%,
isopentane 6.0%), concentration of triethylaluminum is 320 ppm, and the
replacement is maintained for about 3 hours. The temperature inside the
reactor is 81T and the reaction pressure is 2.09MP a.While maintaining the
reaction gases to flow, 0.10g of above-prepared solid Z-N catalyst F, G, H is
respectively taken into the reactor by high pressure nitrogen(3.0Mpa). The
temperature is controlled ranging 80-82 <C, after 2 hours of polymerization, the
reaction gas are stopped circulating. Hydrocarbon in the reactor is replaced
with nitrogen. The polymer is removed for productivity calculating,

characterization and analysis. Properties of polymer using catalyst F,G,H,| of

examples 1-4 and J’ of comparative example 2 are shown in the table 5 below.

Remarks: Ps in catalyst F,G represents styrene-acrylic acid copolymer, Ps
in catalyst H,l represents styrene-acrylamide copolymer, Si represents silica
HHV3/4, Mg represents magnesium chloride, H2/C2 represents molar ratio of
hydrogen to ethylene; C4/C2 represents mole ration of 1-butane to ethylene;

Cat. Represents catalyst; MFR represents melt flow ratio, i.e., FI/MI.
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MI dg/min FI dg/min MFR DE g/cc F 50/20/30 0.203 0.440 0.107 6300 2.110 97.06 46.0 0.918 G 30/20/50
0.202 0.438 0.102 6000

Table 5
ompositon SiMg/Ps | Ho/C; CiC Cat. Yield | MI Fi MFR DE
Sample withwt mol/mol | mol/mol | g kgkg | dg/min | dg/min glcc
F 50/20/30 | 0.132 0.434 0.120 | 8000 | 1.030 41.71 405 0.918
G 30/20/50 | 0.138 0.427 0.110 | 10200 | 1.220 50.02 41.0 0.916
H 50/20/30 | 0.133 0.430 0117 | 8300 | 1.135 47.78 421 0.918
I 30/20/50 | 0.134 0.436 0121 | 9500 | 1.026 41.66 40.6 0.917
J 0.136 0.436 0.120 | 4800 | 0.683 20.49 30.07 | 0918

Remarks: Ps in catalyst F,G represents styrene-acrylic acid copolymer, Ps
in catalyst H,lI represents styrene-acrylamide copolymer, Si represents silica
gel HHV-3/4, Mg represents magnesium chloride, H,/C, represents molar ratio
of hydrogen to ethylene; C4/C; represents mole ratio of 1-butene to ethylene;

Cat. Represents catalyst; MFR represents melt flow ratio i.e.FI/MI.

It can be seen from Table 5 that, compared with the polymer prepared using
the traditional catalyst J', the polymer prepared using catalysts of present
invention has lower MI, higher MFR, which means the polymer prepared using

catalyst of present invention has improved processibility and mechanical

property.

Application examples 13-16
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2.209 103.82 47.0 0.916 H 50/20/30 0.204 0.439 0.100 5800 2.311 112.08 48.5 0.917 | 30/20/50 0.205
0.436 0.103 5400 2.132 102.98 48.3

The atmosphere inside a ®80x900mm small scale fluidized bed
polymerization reactor is replaced with nitrogen for 1 hour and then with a
circulating gas from a commercial plant (having the following composition by
mole: ethylene 37.5%,1-butene 16.5%, hydrogen 7.6%, nitrogen 32.4%,
isopentane 6.0%), concentration of triethylaluminum is 320 ppm, and the
replacement is maintained for about 3 hours. The temperature inside the
reactor is 81T and the reaction pressure is 2.09MP a.While maintaining the
reaction gases to flow, 0.10g of above-prepared solid Z-N catalyst F, G, H is
respectively taken into the reactor by high pressure nitrogen(3.0Mpa). The
temperature is controlled ranging 80-82 <C, after 2 hours of polymerization, the
reaction gas are stopped circulating. Hydrocarbon in the reactor is replaced
with nitrogen. The polymer is removed for productivity calculating,
characterization and analysis. Properties of polymer using catalyst F, G, H, | of

examples 1-4 and J’ of comparative example 2 are shown in the table 6 below.

Table 6
ompositon | Si/Mg/Ps | H2/C; C4lC2 Cat. Yield | Ml Fl MFR | DE

Sample wit/wt mol/mol | mol/mol | g kg/kg | dg/min | dg/min glcc
F 50/20/30 | 0.203 0.440 0.107 | 6300 | 2.110 | 97.06 | 46.0 | 0.918
G 30/20/50 | 0.202 0.438 0.102 | 6000 | 2.209 | 103.82 | 47.0 | 0.916
H 50/20/30 | 0.204 0.439 0.100 | 5800 | 2.311 | 112.08 | 48.5 | 0.917
| 30/20/50 | 0.205 0.436 0.103 | 5400 | 2.132 | 102.98 | 48.3 | 0.917
J | 0.200 0.440 0.101 | 4500 | 1.573 | 45.78 | 29.1 | 0.918

Remarks:Ps in catalyst F,G represents styrene-acrylic acid copolymer, Ps in
catalyst H,l represents styrene-acrylamide copolymer, Si represents silica
HHV3/4, Mg represents magnesium chloride, H,/C, represents molar ratio of
hydrogen to ethylene; C4/C, represents mole ration of 1-butene to ethylene;

Cat. Represents catalyst; MFR represents melt flow ratio, i.e., FI/MI.
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0.917 J' 0.200 0.440 0.101 4500 1.573 45.78 29.1 0.918 Remarks:Ps in catalyst F,G represents
styrene-acrylic acid copolymer, Ps in catalyst H,l represents styrene-acrylamide copolymer, Si represents
silica HHV3/4, Mg represents magnesium chloride, H2/C2 represents molar ratio of hydrogen to ethylene;
C4/C2 represents mole ration of 1-butene to ethylene; Cat. Represents catalyst; MFR represents melt

flow ratio, i.e., FI/Mi. €% 850 358 8elAToFRERA SR JaPishie 587 (%6 trt, the MIER offholyethylene
produced by usipglgetajysiof preaaridnyentiondaaaset epvisesbhwithvéqisicrersinged hydrogen

content, while the MFR of polyethylene @roduced by using catalyst of comparative example is essentially

the same. The r@RYIRVFNGICHHE tile wWRESRSIEy A oM YALSERD irkRAINEBh i¥APDIiIlFinER e

polymerization, ihsyWihRepolymeepredusingautay shsingeehaithivbechapting eiderigen content. It
can be noted that the results above is identical wijth r(Yaﬁ]ults of L(%Eplication examPIes 1-8, which means the
fik EAEng

performance of EsEATEatdNSt OIS ABYIcAlh dal L 8 (AL NS M Shaterials.
Application exarapjged 72 @tH1dNg Poaporezatieparett sSMRZdf palgiyet Ar8duet Prapddeaditional Z-N

catalyst E is taken, and 10ml of hexane, 7.5m1 of cocatalyst triethylalumjnum (with concentration of 10
9%), 1.0 of oFAPGRGNEN KB Tk Gy SHE, S LS R B A Ebectvely
introduced and nixelts THrerebydhedsitppordth Z-d$wasatystpplltiatiomaxhepleedirsprapidene
polymerization is obtainﬁg,é)r?eﬁggﬁg\ég%g, b, c, d and e', stored until jt is used, The temperature inside a

3L stainless steél'Té4Ct Wf?&&@ﬁ@gfﬁﬁ'wﬁﬁl (R84S ?é]ggn\ﬁ'tgi)b'&e‘ﬂ]ﬁ{] e reactor is

replaced with nitsoganinhbemingapiessateiafseactor is raised to 0.4-0.5Mpa with propylene, and the

replacement is conducted twice. A hydrogen measurement bottle A is filled with hydrogen until the

pressure reached 8§BJ\£P . Hgdrolgerljgéae above hydrogen measurement bottle A is introduced to the
iqui a

reactor, then 2.3L ' %r'SBﬁ)énrg%na ove prepared supported Z-N catalysts are added afterwards,

and the temperature inside the reactor is raised to 70 C. When polymerization began, the temperature is
controlled ranging .000. G hyvadinshaig{hckid Wb catmgstha, réadtiol presdwditiondl 2ZMda. After 1 hour

polymerization, ne i t a e iQn,. on in the
reactor is replac%%{%%er%t%rgggéﬁi %@ ?ﬁrﬁ@s&ﬁ?&%ﬁ%b %ﬂing @%%ﬁzﬁqg %%% lge%?@ﬁgiﬁarties of
propylene polym@ithsingoereatien cfulipotten Z-Mintafaistemrbdone @mathetyofreshozsusitare example are
shown in the tabe\?/iﬁ]e%mcgﬁpé?ign of 6 wt%) is respectively introduced and mixed. Thereby

the supported Z-N catalysts which may be used in propylene polymerization is

obtained, respectively a, b, ¢, d and e’, stored until it is used.

The temperature inside a 3L stainless steel reactor is raised to 70C by
jacket water, and the water and oxygen in the reactor is replaced with nitrogen.
Then the pressure of reactor is raised to 0.4-0.5Mpa with propylene, and the

replacement is conducted twice.

A hydrogen measurement bottle A is filled with hydrogen until the pressure
reached 0.2 MPa.

Hydrogen in the above hydrogen measurement bottle A is introduced to the
reactor, then 2.3L liquid propylene and above prepared supported Z-N
catalysts are added afterwards, and the temperature inside the reactor is
raised to 70 T. When polymerization began, the tem perature is controlled

ranging 70 = 0. 5T by adjusting jacket water, and the reaction pressure is
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Copositon SamMe Ts/Mg/Ps wt/wt TS/PSA wt/wt H2/C3 ppm AI/ED v/v Cat. g Yield kg/kg M1216 dg/min
Isotacticty % Mw/Mn a 50/20/30 1.4:1 500

3.2Mpa. After 1 hour polymerization, unreacted propylene is sent to a torch
after decompression, hydrogencarbon in the reactor is replaced with nitrogen
for 2-3 times, thereby obtaining propylene polymer. Properties of propylene
polymer using prepared supported Z-N catalyst a, b, ¢, d and e’ of comparative

example are shown in the table below.

Table 7
Cowxgpositon | Ts/Mg/Ps | TS/IPSA | Ho/Cs | AIED | Cat. | Yield | Mlxie | Isotacticty | Mw/Mn
Sample wit/wt wit/wt ppm viv g kg/kg | dg/min %
a 50/20/30 | 1.4:1 | 500 | 10:1 | 0.001 | 3800 | 3.3 95.2 5.3
b 30/20/50 | 0.6:1 | 560 | 10:1 [ 0.001 1 4500 | 3.2 95.0 6.0
c 50/20/30 | 1.4:1 | 530 | 10:1 | 0.001 | 4900 | 35 95.4 55
d 30/2050 | 0.6:1 | 600 | 10:1 | 0.001 | 5500 | 3.6 95.7 7.0
e | 500 | 10:1 [ 0.001 | 3199 | 33 95.8 50

Remarks: PSA in catalyst a,b represents styrene-acrylic acid copolymer;
PSA in catalyst c,d represents styrene-acrylamide copolymer; Ts represents
non porous fumed silica TS-610; H,/C3 represents molar ratio of hydrogen to
propylene; AI/ED represents mole ratio of triethylaluminium to electron donor;

Cat. Represents catalyst; Mw/Mn represents molecular weight distribution.

It can be seen from Table 7 that, the molecular weight distribution Mw/Mn of

propylene polymer is in a range of 5.3-7.0 when the Z-N catalyst of present
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10:1 0.001 3800 3.3 95.2 5.3 b 30/20/50 0.6:1 560 10:1 0.001 4500 3.2 95.0 6.0 ¢ 50/20/30 1.4:1 530
10:1 0.001 4900

invention is applied in propylene polymerization, which indicates that molecular
weight distribution of olefin polymer which is produced in presence of alkyl
aluminum and Z-N catalyst which is introduced polystyrene copolymer
containing polar functional group and complexed spary-dried with transition
metal chloride TiCl,, functional group and magnesium chloride is broader than

those of polypropylene produced using traditional catalyst.

While the invention has been described with reference to exemplary
embodiments, it will be understood by those skilled in the art that various
changes and modifications may be made without departing from the spirit and
scope of the invention. Therefore, the invention in not limited to the particular
embodiments disclosed as the best mode contemplates for carrying out this
invention, but the invention will include all embodiments falling within the scope

of the appended claims.
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3.395.4 5.5 d 30/20/50 0.6:1 600 10:1 0.001 5200 3.6 95.7 7.0 500 10:1 0.001 3100 3.3 95.8 5.0

Claims:

1. An inorganic/organic composite support, comprising an inert inorganic
material, a complex compound composed of a polyol and a magnesium halide,
and an organic polymer containing a polar functional group, wherein said
complex compound composed of a polyol and a magnesium halide is
deposited on the inert inorganic material and said organic polymer containing a

polar functional group is supported on said complex compound.

2. The inorganic/organic composite support according to claim 1,
characterized in that said inert inorganic material is one or more of magnesium

halide, silica gel, alumina, diatomite or mixtures thereof.

3. The inorganic/organic composite support according to preceding claims,

characterized in that said organic polymer is a styrene copolymer.

4. The inorganic/organic composite support according to preceding claims,
characterized in that said functional group of the organic polymer is -COOH,

-COOR, or -CONHa, wherein R represents alkyl.

5. The inorganic/organic composite support according to preceding claims,

characterized in that said polyol is a fatty alcohol having two or more hydroxyl.

6. The inorganic/organic composite support according to preceding claims,

characterized in that said complex compound has the following formula:

[R(OH)N-MgXa]m

wherein 0 < n <4, m <1000, and R is a C;1-Cy9 alkyl, cycloalkyl or aryl.

7. The inorganic/organic composite support according to preceding claims,
characterized in that the mole ratio of the magnesium halide to the polyol is

0.02-50, the weight ratio of the magnesium halide to the inert inorganic
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Remarks: PSA in catalyst a,b represents styrene-acrylic acid copolymer; PSA in catalyst c,d represents
styrene-acrylamide copolymer; Ts represents non porous fumed silica TS-610; H2/C3 represents molar
ratio of hydrogen to propylene; AI/ED represents mole ratio of triethylaluminium to electron donor; Cat.
Represents catalyst; Mw/Mn represents molecular weight distribution. It can be seen from Table 7 that,
the molecular wEGHR" A5 E3nIMANRIANS: WEIBMERUS A HREr REIANCRRYENGY 5959 RN the Z-N
catalyst of preseRbrijabtivadsiangleoiis propylene polymerization, which indicates that molecular weight
distribution of olefin polymer which is produced in presence of alkyl aluminum and Z-N catalyst which is

introduced polyst I tajni lar functional  and lexed spary-dried with
wansition metal chibridte TETHAHEIGHAP GBS FHRHRECRIOCHIA G B8 Al mose of

polypropylene pradokes preing-tradiyianakbaadalysimpi¥inde the invention has been described with reference
to exemplary embodiments, it will be understood by those skilled in the art that various changes and
modifications mamz rqat(ljr(]a Wirt]hogrt dePaIrtin frrorgnthe %\?irrif[a?%dasco e oflth% tinvnecqlti(c)f(‘:hnTherefore, the
invention in not li 3 0 th%%e?rtlcuma? EMSOdNFENs dI808ed SR8 el Ao e esh em%lates for
carrying out thispolyeriition, but the invention will include all embodiments falling within the scope of the
appended claims. Claims: 1. Aninorganic/organic composite support, comprising an inert inorganic
material, a comple . C nesiy/ halid rganic polymer
containing a polar @Eﬁ?ogr?gf%%o@%%%%%@g@g&%p ex Ec}?gﬁr?go% g'rﬂp%fé’ég gg éﬁ 88 3}’ol and a
magnesium haliséhé&ele positpdsanthbdiagemorganic material and said organic polymer containing a polar
functional group is supported on said complex compound. 2. The inorganic/organic composite support
according to claim ) GAAGLATK AkIS AR MEEHSARHGRETBLS IR HBYR Rl agnesium
halide, silica gel, alumina, diatomite or mixtures thereot. 3. The inorganic/organic composite support
according to prettedirgiesldimo dhuraateiirydwhenatiaimaggasicnpdigtiterasarapeiersdgolymer. 4. The
inorganic/organigoqﬂmgsite support according to preceding claims, characterized in that said functional
group of the organic polymer is -COOH, -COOR, or -CONH2, wherein R represents alkyl. 5. The
inorganic/organic composite support according to preceding claims, characterized in that said polyol is a
fatty alcohol havinéfivitsepMRYcORIRINSEP!Y MBI I8 RIB G A RIAT SHRC Bonah 8EMEPstF BRIAIccording to

preceding claimg ghafiastesiasd B}dgﬁkﬁ%@ﬁ@p%i%mpound has the following formula:
[R(OH)Nn.MgX2]m wherein 0 n 4, m 1000, and R is a C1 -C20 alkyl, cycloalkyl or aryl. 7. The

inorganic/organic composite support acco_rdin? to preceding claims, characterized in that the mole ratio of

the magnesium halRldFEOPHERGIVRE iR BamiLHE) H@Wb‘ﬁ?%%sﬁm@ﬁ?a@ﬁeﬁmm%ﬁﬁ% the inert

inorganic matera) is#iHeg Ihanssthawaishtrational Sherpiganimegiunegr to the inert inorganic material is
0.01-3. 8. The inorganic/organic composite support according to preceding claims, which is produced by

a method comprising: (1) diluting one or more inert organic material in a polar solvent, and adding
polyol; (2) dissol(ﬁ’a&' BROPAIAGFRERINAANES MHXY HePHBlaPsSRIEX AWM X represents
halogen; (3) insloAycinsdhasolvtiomohaawngshidiohalitle edmiaite)dgpistsaladiendrem step (1) to

form a slurry, where the magnesium halide and pol%;ol form a c_omyt:)lex; _
composite support with non-polar solvent and drying the composite support.

9. A process for preparing said inorganic/organic composite support according

to preceding claims, comprising:

(1) diluting one or more inert organic material in a polar solvent, and adding

polyol;

(2) dissolving independently magnesium halide MgX2 in a polar solvent,

wherein X represents halogen;
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(4) dissolving organic polymer containing a polar functional group in a polar solvent to form a organic
polymer solution; (5) introducing the organic polymer solution of step (4) to the solution of step (3),
stirring the resultant mixture, and slurry is formed; and (6) introducing non-polar solvent to the slurry of
step (5), or spray-drying the slurry of step (5) to form the inorganic/organic composite support, washing
the composite sup rF&VﬁHW%%F%H%%P&ﬁWHﬁﬁ@'% S8 B SHER (Dporths. OBk ss for
preparing said ifesgReieHO[ ORI GHaMPeRIte) SWRRRE ttAE GAEYREsiamesrRiinghalaviml gempasing: (1)
diluting one or more inert organic material in a polar solvent, and adding polyol; (2) dissolving
independently r:ARSXim halide MgX2 in a polar solvent, wherein X represents halogen;  (3)
introducing the solution of magnesium halide of step (2) to the solution from step (1) to form a slurry,
where the magnesinisabtléngrutgeaioptiymen contileny a (goldissabtiogadiganie inclypoircontaining a
polar functional gr?lg%in zz olar solvent to Iform a grganic polymer solution; (5) introducing the organic
polymer solution S tc( %’5‘ MHa"BIUkAT gfns%f&éjg%,ogtirring the resultant mixture, and slurry is formed,
and (6) introducing non-polar solvent to the slurry of step (5), or spray-drying the slurry of step (5) to
form the inorganic(6jgainazicoimgp tetergapjeqrtyrashaodutioe cdstppgiEteuppadlwitn mbstpplar solvent and
drying the compasite . support. 10. The process according tQ preceding claims, characterized in that said
polar solvent is tetra ‘%ﬁgfﬁ*?%?%%%é‘ rﬁo’%'—)ﬁ%fg’ gBRC/tSeL rrigqésa?tdt?rrg?é% %rligane with 5-7 carbon atoms. 11.
The use of said inorganic/organic composite support according to preceding claims, characterized in that
said inorganic/orgd6jértmapcsgensoppuar isohsad 0 dlefstupylpireiapdhibroasmappyifortipolyolefin
catalyst. 12. Th :6’ cedir i cterized i Tol i¢/organic
composite suppglr%']l'i?ss cﬁfgtg s(ggd9 itrtclg) ;l%rﬁpﬁ]o aﬁ}%’gg étl]lil](?,bt en % é%ﬁ%%%pr%d C tﬁ?ﬁhivs%gtﬁ?ﬁg}% or vanadium
and an electron dompp#iteddpdotheirocipiraierisepalratuticiyiog idectionnasierssiperg, finally catalyst is
obtained after washing and drying. 13. The use according to preceding claims, characterized in that said

electron donor is, gt 46Rsf, Qe L %@&d‘?ﬁé‘%86F$c9.&%%yélﬁﬂmf?"@ﬁﬁr§éf8{i28§%%;S'Eig%’&ﬂ\a“e' diether and

succinate. 14. The use according to preceding claims, characterized in that said supported polyolefin
catalyst is used féX\siBfiis pekaneLaan oraicbpony ARl seAWith seivlsliedcaitane it irPgas phase
reactor or slurry ggaetarin presence of alkyl aluminum, and hydrogen is used as a molecular weight
regulator. 15. The use according to preceding claims, characterized in that said a-olefin comonomer is
C1-C20 a-olefin, such as, propylene, butene-1, pentene-1, hexene-1, octene-1 or decene-1, and alkyl
aluminum is triethylalliRindgf. a6 Saitk IRVRVERIBRYS (FRTCRIE cRIRROTEhAFSETEEd that melt flow

ratio MFR of ethylapediineRmyEnes i sRAYERET PR Cesl ¢ SinsGakt RIHBRAICEpopyaiedin catalyst is

above 30, and the molecular weight distribution of propylene homopolymer or coPonmer produced using
said supported FMPBRETI$ é@%ygtqggﬁ@\%@enzatlon as support for polyolefin catalyst.

12. The use according to preceding claims, characterized in that said
inorganic/organic composite support is dispersed in non-polar solvent, then a
compound containing titanium or vanadium and an electron donor is added,
the precipitate is separated after reaction under stirring, finally catalyst is

obtained after washing and drying.

13. The use according to preceding claims, characterized in that said electron
donor is at least one of ethyl benzoate, dialkyl phthalate ester, phenyl

triethoxysilane, diether and succinate.

14. The use according to preceding claims, characterized in that said

supported polyolefin catalyst is used for olefin polymerization or
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copolymerization with a-olefin commoner in gas phase reactor or slurry reactor
in presence of alkyl aluminum, and hydrogen is used as a molecular weight

regulator.

15. The use according to preceding claims, characterized in that said a-olefin
comonomer is C1-C20 a-olefin, such as, propylene, butene-1, pentene-1,

hexene-1, octene-1 or decene-1, and alkyl aluminum is triethylaluminum.

16. The use according to preceding claims, characterized in that melt flow ratio
MFR of ethylene homopolymer or copolymer produced using said supported
polyolefin catalyst is above 30, and the molecular weight distribution of
propylene homopolymer or copolymer produced using said supported

polyolefin catalyst is above 5.



