A SUPPORTED NONMVETALLOCENE CATALYST, PREPARATI ON AND USE THEREOF
Technical Field The present invention relates to a nonnetall ocene
catalyst. Specifically, this invention relates to a supported
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Specifically, this invention relates to the foll owi ng aspects.
1. A process for producing a supported nonnetall ocene catal yst,
conprising the step of: contacting a nonnetal |l ocene ligand with a

chem cal t fiRalestithrRPBVinc? CARFTRReF FAT1E stHGER ifl HB JRInAdr TOTRRUVE-AIR

t he presence of an #ko&(% {Ta%%stLumfsghgﬂl caiI qcarlrltgrI ref%reabtl Yoo
conpri si ng“th .es'tleaaé’fr At BE'RYt Re on A9 BRER yF?gaﬁ?d, t flaring
cheni cal tMe#aridhg agent and the al koxy magnesi um spherical carrier in
t he presence Oherafse|indnd prior art, tRere Btk epistscE 8sed it @r phlyeghylencamhicdf is
nonet al | occhesith 3akdbie ITEE i chfe AGARAER BTG SR LRKRltne 41
roren | oeERAGmABRA. ARYEL Bobrad WY SHAR PR Sht frere,
contact. In diregt proguciioryeblhe eqreaspandind chlodnsted potvriefiaf isriesspd by the
aspects, whegrarnagwel al koxy magnesi um spherical carrier is
represented by the fornula My(ORa) (ORb), wherein Ra and Rb are the
sane as or di gferent ffrﬂg eacg ot her, and each independently sel ected
froma Cl-C18 EW’&?’Q’}&- HAVE"8P br anched al kyl, preferably each

i ndependently selected froma Cl1-Cl10 strai ght-chain or branched

al kyl, nore pteberialdepthestally iofidee enide rdrt, yths giregdre dnfantors dfolid Gt the

strai ght - ch@dgarted nBhRRENe& ! dexdlyst (cahlditbnalyaiseiah! the BRENart results in a
i ndependent 4 al:[(gl ,

ly selected froma .Cl-C4.straight-chain.or. branche
more pref eP%{%?'ﬁﬁ%swwa_é?fsﬁtagﬁlﬂﬂugswgéwﬁaaﬁﬁ {20 8 ipgirgs) Broclicton o
strai ght - cellpinaied polyrlefied aad kN therbesispelethis dacty fuyben feumg that if they
The pr ocespolpaleior ditmbe poodaingd by usihg asippertsl braspaibtsne vdialystiproduved
D1 6 67 ably 1y ERICIR e CALSUR sptfied BROEI, b ipr@hiohs: Reflfied oo
preferably 1.5, a bu ity .of. .0 g , P
b 55t 0 0 FoprBigeR st s NG EFARY S WohlertioBg Can an aver age
particle sizeAsforgingdobsoinyentionr diee pEase)t spcess fosoRrogugingnsy supported
pr ef er abl yndidfetaitockBO@ataipst can be Sondlrteddindbe absawe @f @any grdton dayordfor
the af olr esa*adn@é,pmsgeﬁ coMfeRtiGidhy U3gd m?%n@tﬁ]@id?.ﬂf&@gr, | th %%;ehg pwr%esﬁor
nore sel ec rom roup c isting.o Vi
Tol T ow o pfubibg ML BFodl LafRateiiR:20d 0251 el be"SHIRRHRS T E thighce
nore sel ecBBUCIEFIHIA PO §ioh B12BBIRS PRTPHEdS ke FONPTIstas® HrgstebhpsthieRErs A)
and t he f otlitewneg aohgipenés{ed,, conaertionally used in production of a Ziegler-Natta
catalyst or a Ziegler catalyst). Still further, the present process for producing a
supported nonmetallocene catalyst can be conducted without the need of severe
reaction requirements and reaction conditions. For these reasons, the present
process is simple and suitable for industrial application.

Specifically, this invention relates to the following aspects.

1. A process for producing a supported nonmetallocene catalyst, comprising
the step of: contacting a nonmetallocene ligand with a chemical treating agent
selected from a Group VB metal compound in the presence of an alkoxy
magnesium spherical carrier, preferably comprising the step of contacting the
nonmetallocene ligand, the chemical treating agent and the alkoxy magnesium
spherical carrier in the presence of a solvent.

2. The process according to any of the aforesaid aspects, wherein in the
presence of the solvent, the nonmetallocene ligand contacts the alkoxy magnesium
spherical carrier, and then the chemical treating agent is added for a further contact.

3. The process according to any of the aforesaid aspects, wherein the alkoxy
magnesium spherical carrier is represented by the formula Mg(OR,)(ORy), wherein
Ra and Ry, are the same as or different from each other, and each independently
selected from a Cy-Cyg sfraight-chain or branched alkyl, preferably each
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(A) (B nore preferably one or nore selected fromthe group
consisting of the follow ng conpound (A-1), the foll ow ng conpound
(A-2), the follow ng conmpound (A-3), the follow ng conpound (A-4),
the fol | owinagp&iERow KbldckedL ¥ront R ¢,at |, Osuaiht@A8R0BN bra@hdd . atkfI€ more
foll owing g @Qdea(cﬁ'iﬁée %pgntﬁﬁgel&%é GT'S EOFPAUA hﬁﬁiegr) or bridtal
(B-1) and g inalloar e’a oredsal or fulae, I S or il dTs
0 or 1: alkyl, further preferably each independently selected from a Cy-C, straight-chain or
branched alkyl, more preferably each independently selected from a C;-Cq
straight-chain or branched alkyl, most preferably both ethyl.
4. The process according to any of the aforesaid aspects, wherein the alkoxy
magnesium spherical carrier has a sphericity of 1 to 3, preferably 1 to 1.5, a bulk
density of 0.2 to 1.0 g/cm?®, preferably 0.25 to 0.7 g/cm?®, more preferably 0.3 to 0.5
g/cm®, and an average particle size of 5 to 2000 um, preferably 50 to 1500 um,
more preferably 100 to 1000 ym.
5. The process according to any of the aforesaid aspects, wherein the
nonmetallocene ligand is one or more selected from the group consisting of the
compounds having the following structure,

preferably one or more selected from the group consisting of the following
compound {A) and the following compound (B),

E
cf E
&
N o
~/3 A
=/ (R%)q R
R1H ) R1)=I(R2 ?
R and :
(A) (B)

more preferably one or more selected from the group consisting of the following
compound (A-1), the following compound (A-2), the following compound (A-3), the
following compound (A-4), the following compound (B-1), the following compound
(B-2), the following compound (B-3), and the following compound (B-4),



(B-2) RRO (B-4) A is selected fromthe group consisting of an
oxygen atom a sulfur atom a \NR22\ PR27 24, pR28R29, p(o0) R300R31, a

seleniumatom |, -NR3RN(O0)R23R26, | sul fone group, a sul foxide group
and -Se(0)R39, wherein N, 0, S, Se and P each, represents a
coordi nati on atom Bis selected fromthg group consisting of a

nitrogen atom a nitrogen-containing group,fa phosphor - cont ai ni ng
group and a Cl1-C30 hydrocarbyl; D is selectéd fronlthe group

consisting of a nitrogen atom an oxygen ato sul fur atom a
sel enium atom a phosphor atom a nltrngQaE ntalnlng group, a
phosphor - cont ai ni ng éroup, a Cl-C30 hydroc sulfone group or a

sul foxi de group, wh®aein N, 0, S, Se and P nts a
coordination atom \_ E is selected fromthe g'oup fsisting of a

ni t r ogen- cont ai Riang oup, an oxygen- gént aj gr oup, a
sulfur-containiﬁ% & up, a sel enium cont ai oup, a
phosphor - cont ai ni ngygr ou d a cyano group } , 0, S, Se and
P each represents a|coor |na(Ran at om sel écted fromthe

group consistin a ni\{ rogen atom a pirtrogen-containi ng group, an
oxygen-containi%@ group, Mg, sul fur-containing grg
sel eni um cont ai ni ng groupﬁand a phosphor -cont ai i ng group, wherein N,
0, S, Se and Padach represents a coordizjati on atom

RZO
Rl9
RZI
E
G/ RIS
d
\
N N Z
F! . RI_ J
\ .«R3 Y
L )q
RS RIS
R® RI3
R7 \ s RIS
RM
(A-3) (A-4)



Gis selected fromthe group consisting of a Cl-C30 hydrocarbyl, a
substituted Cl1-C30 hydrocarbyl and an inert functional group; Y
is selected fromthe group consisting of a nitrogen-containing group,
an oxygen-containing group, a sulfur-contaiging group, a

sel eni um cont ai ning group and a phosphor-cyntaining group, wherein N,
0, S, Se and P each represents a coordi naglon atom Z is selected
fromthe group consisting of a nitrogen-coRtaining group, an
oxygen-cont ai ni ng group, a sulfur-containing group, a

sel eni um cont ai ni ng Broup, a phosphor- %tdining group and a cyano
group, wherein N, O( S, Se and P each repitesentg a coordination atom
-> represents a sﬁﬁgle bond or a doublrg!bokd; - Pegﬁgﬁents a coval ent

bond or an ionic boNhd; IRL to R4, R6 ¢ are ‘8ach
i ndependent |y gal ecyed fromthe gr oups I g of a hydrogen atom
a Cl- C30 hydroca a substituted C1-CY pcar byl and an inert

~E§6,3 R38 and R39 1 bfndependent | y
conft’s¢ i ng of a n atom a Cl-C30
hydrocar byl ang,a”subshituted Cl- C30 hydrocarpyl, wherein these
groups may be entical %2Wwo or different from ege anot her, and any

adj acent groups nmay forma bond or a ring (préferably an aromatic
ring) with onédnot her; t he inert(Bf2ncti onal group is sel ected
fromthe group consisting of a hal ogen atom an oxygen-contai ni ng
group, a nitrogen-containing group, a siIicon-conth&ing group, a

ger mani um contai ni ng group, a sulfur-containing greip, a
tin-containing group, a Cl-Cl0 ester groupkRgnd a nftro group, R5
is selected fromthe group consisting of the Rai r el ectron on
the nitrogen atom a hydrogen atom a Cl-C30 Rydrocagby Rma
substituted Cl-C30 hgdrocarbyl, an oxygen-confai ni ng/ group, a

sul fur - cont ai ni ng gyoup, a nitrogen-contRij
sel eni um cont ai ni n§rggr oup, and a phosphor - cont ansi
proviso that when R3 is the oxygen-containingsgrpup, the
sulfur-contaiang gr §up, the ni trogen- cont gj, M gngr oup, the

sel eni um cont ai |-g/broup or the phosphorfesqt g ning group, N, 0, S,
P and Se in the grolip R5Agach can act as a
substituted Cl-C30 RydrofarigP)i s sel ected®f r oN
havi ng one or DI €/5uh ituent(s) selected fr
C1- C30 al kyl up onmet al | ocene IRGa

or nore sel ected group consi sting ®l | owi ng

functi onal grq@gf’
sel ected fromthe

1

conpounds, ; R&bly one or nor§ Rtom t he group
consi sting of tg~7 pw ng conpounds, and

_ R® and R ,

(B-3) (B-4)

in all of the aforesaid formulae,

qisOorf;

disOor1; .

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

\NRZZ \pRz'.r
selenium atom, |, -NR¥®R¥, -N(O)R®R®, | , -PR®R®, -P(O)R*ORY, a

sulfone group, a sulfoxide group and -Se(O)R*, wherein N, O, S, Se and P each
represents a coordination atom;
B is selected from the group consisting of a nifrogen atom, a
nitrogen-containing group, a phosphor-confaining group and a C4-Cs, hydrocarbyl;
D is selected from the group consisting of a nitrogen atom, an oxygen atom, a
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6. The process according to any of the aforesaid aspects, wherein,
the hal ogen atomis selected fromthe group consisting of F, O, Br
and I, \NR22 the nitrogen-containing group is sel ected fromthe group

consi St' ng L(ﬂfur atom Ngzéglgﬁu “atohiRa3 afo %ﬁ cont&P Ehe

phosphor - conta rou 'S sel ecte gurfo Consi s Lﬁf

 DRRER2S, PRASEIET PRERAING RIOUD (D LY roca tah 108 SERLIR BR EarTioRge

group is senoelat\@@erelnd‘ﬂn@%%Wcmﬁﬂeﬂasagtsacqmmw ator@R" and

-T-OR', Ehie seiddied feantia @rcnug reIshnd %f&ﬁh%@@ﬂ-cérﬁt@iﬁﬂﬁghgro@boﬁﬁ

consi sting, ﬁfgen%gﬁémln r%B? sulﬁﬁ' "ﬁ%@ r@qﬂ:‘ou asgégﬁum contauli H§ rou

sel eni umc ni n BUp T's. Sel ecre é:]cm g§

-SeR38, -TP gr-cq Z"@?@%‘Jpaﬁﬂd a1cyapp gyeup wherein i Oqpo 55 apd; i eac

sel ect ed f rapresehts ayeanugingtiansdtemi ng of a Cl - CO hydrocarbyl and a

substituted Cf- Q30 sbigdicacardiy! the grddpg’ dodsisgigecbrdaf rrﬁlfﬁgbhe 26rAlPa

consi sting r

subst i t ut eaﬂ*éa@rb%%“" ﬂ@?@f@ﬁpﬁ%}“ Ry 9%‘98'@%9@3%% X i fhing group &

sel ected f FURMYHLOGEGNNY SEHE Ad 2@ 8?ph8r'€fi”t@§t5‘g R "9?‘?5 B.N.LF- 880

al kyl aryl gnbbpacrapfeERe acedrdiphtigrajam; a C3- 030 cyclic al kyl group,

a C2- C30 al kewyik s@leetd, frém e @%paddﬁw@w\g Bf 8R-CahREoEIOYI 28 WubGGE®,

a Ce-Cao fésgd Hdhfb%aﬂf gﬁ‘lﬁl]eﬂ Qﬁ:‘u? erocycl e group, wherein the
éo P Gont alns §

het er ocycl e g )Pg( % sel ected fromthe
group consi stini§ rPFbH%%?&‘Bn?""éﬁ“%& éh NYEgRT-SARfalRing, goyp. an
at om ox\@emcpn@mmgcgmua; @i siifugconipining geliece eglaniumceontainipgognoup

consi sti ngafd a-fhioBdEkRE3Rng grslip; Wheidth, O, S, Se and P each represents a
coordination atom;

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

— represents a single bond or a double hond;

— represents a covalent bond or an ionic bond;

R' to R*, R® to R*' are each independently selected from the group consisting
of a hydrogen atom, a C4-Cjy hydrocarbyl, a substituted C,-Csy hydrocarbyl and an
inert functional group, R to R*®, R®and R* are each independently selected from
the group consisting of a hydrogen atom, a C;-Csq hydrocarbyl and a substituted
C;-Cyp hydrocarbyl, wherein these groups may be identical to or different from one
another, and any adjacent groups may form a bond or a ring (preferably an aromatic
ring) with one another;

the inert functional group is selected from the group consisting of a halogen
atom, an oxygen-containing group, a nitrogen-containing group, a silicon-containing
group, a germanium-containing group, a sulfur-containing group, a tin-containing
group, a C;-C,g ester group and a nitro group,

R® is selected from the group consisting of the lone pair electron on the
nitrogen atom, a hydrogen atom, a C;-Czy hydrocarbyl, a substituted C;-Cy
hydrocarbyl, an oxygen-containing group, a sulfur-containing group, a
nitrogen-containing group, a selenium-containing group, and a phosphor-containing
group, with the proviso that when R® is the oxygen-containing group, the
sulfur-containing group, the nitrogen-containing group, the selenium-containing
group or the phosphor-containing group, N, O, S, P and Se in the group R® each
can act as a coordination atom; and

the substituted Cy-C3¢ hydrocarbyl is selected from a C4-Cag hydrocarbyl having
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t he germani um containing group is selected fromthe group consisting
of -GeR46RA7TR48, and - T- GeR49, the tin-containing group is

sel ected fromthe group consisting of -SnR50R51R52, -T-SnR53 and

- T- Sn(0) Rogpe o mo.%%b%f?tugﬁf’s 3ER RG] Qﬂﬁl@ﬁé‘rﬁiﬁf&d é(ncﬁ@b? e:ﬂkyfl"gﬂm { he

group consi st

JUbsti ot ed CHECHTIAIRELS ﬁg?nda (EPS) HeRE 2P Gl e i asted e P
to or diff@foeRACORFigiAds Ehaiatewieg compeungly adj acent groups may forma
per, and the group T is deflned as

af or esai d. 7. The pr 3s according to any of the 3 esai d
aspects, whereiin ratig by gl ar of the al koxy magnesiu eri cal
carrier (based Qn At o,'i\ 1: 0 0@1- 0. 08,
preferably 1:07/00% 06, m)re preferably 1: .04,01 andNEati o by
nol ar of the al koXyhmagnesi um spherical carrier Fased on to the
chem cal treating agent (based on the Goup IVB nptal) is 1:1-30,
preferably 1:2-20, /mdre preferably 1:4-10. 8.\ The process
according to any of the aforesaid aspects, wherein the Goup |VB
metal compound is one or nore selected fromthe group consgsting of a
Goup IVB netal halide, a Goup IVB netal alkyl halide, and G oup

| VB netal al koxy halidg

Qr ef erably one or ;g e of the G oup
gbly one or m)&ct d |frof ffé group

metal halide, nore proA
consi sting , HFEl4 apd < nore
pr ef er abl y G nor e el gct g0 t he grsoup consi $ of TiOl4

and Zr Cl4. . Aisupporged nowapf al®foceng—datal y produced in
line with the prqcess ackor di ng to any of t oresai d aspects.

10. An ol efin heffopol ymerizati on/ cofjoryneri za#on proecess, wherein
t he supported nonnetal | ocene'catal yst according to the aspect 9 pad
used as the nmain ¢ | yst, in conbination of one or nore selected
fromthe group con i1 g of an alum noxane, an al kyl al um num a
hal ogenat ed al kyly al | a fluoroborane, an al kyl boron and an

al kyl boron @ m sa .the co-catalyst, for honopolynerization
or copol ynesi e olefin. 11. The ol efin

honmopol ymer i’ zatd 0 Pcopol yneri zation process according to any of the
af oresai d aspectls, wherein a slurry polynerization procedure is

i nvol ved, and uhder the conditions of a total polynerization pressure
of 0.2 to 2.0 I

rati o of hg mw%p%gésrg%g%ﬂ%hyweﬁe}% Ct%d E‘iMDF%grf%{) Qﬂﬁ%uétﬂgbﬁ {fiefRltoling
0.02-0.1: 1% ﬁreferably003008 1), a pol ymeri zation

tenperature of 60 to 100 referably 70 to 95 C_ore preferably 80
to 90 ¢, and an ampunt of ap optional com"mnewrf@éS to 10 g per
; T pe [

1nmg of the nmiR catal < (preferably\1 to 5 of the main
catal yst), the }hopdpygl yneri zati on of yet Ayl €ne or fhe copol ynerization
of ethyl ene wth @- t one alphaoe 01-[56' d froma C3 to
Cl2 al pha-olefin (p eferably a to C8 ali\pha- ol ems conducted to
obtain an et hyl ene peglyner. 12 An etAnd ene p r
characterized by hdviing a recurrandg unit “déri ved from et hyl ene and

optional ly a geriy rbagsstavcbrdﬂ@rtb\éﬁgioffh@raf@{eséuea&sec@n@uhérma ol efin(s)

sel ected fro

al pha- ol efi n;n[h% hc%tﬂteﬁ g%ér%nm% ch?é)%grgéﬁ‘? é'%&sggﬁgglnéﬁ?%ré?gra Iy 0. 38
to 0.46 g/cnB, nore preferably 0.40 to 0.44 g/cnB, an oligoner “nr2
content of | ef® titagerRcatiining droupeis(edaxsed fram B grogp ponsiling adnt ent,

of |ess thaqu%Rw%NRmpzédatndl Rg@R¥Ree, 190 C and 2.16 kg | oad) of 0.02
to 5 ¢g/10mn, a m) ecul ar vvelght di stribution MV Mh of 2.5 to 2Q

(preferably 4 of 0 94 averag

particl e sl ze f@; h r-°° % Jpetleld SR e et T o o

ne/ g, pref &PRBRY. P aOdrr@ Re preferably 1.5 to 3.0 n2/g, a
the oxygen contalnlng group is selected from the group consisting of hydroxy,

-OR* and -T-OR*,
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under relatively the sane conditions, the activity for

copol yneri zation is higher than that for honopol ynerizati on.
According to this invention, the polyolefin (especially the ethylene
pol ymer) prodyged i chhafit n)ugh@ Si6368 o] 1d BrdRMBARISAE! drdkon
/ copolyneHLﬁ &I%gﬁﬁ chasrl é aracterized by sdperior particle

mor phol ogy; "Hitgh” BRsity2and specific surface area, variant pore
structure, detiersgigniumgeniairing gioge isiselectediroindhe gretpnesinsistingiof WBisRGht
di stri but i onseRYd-Jee0)RS° aspacsald)R*sui t abl e for use in direct

roducti on of | OFI; £ ; i '
Detai | ed De ct@f@u D i SRlol Rl o ongordl £1-P Rl Rpl ) anc
descri bed F#%Y eéi sCHYEIEfYer with reference to the fol | ow ng
speci fic enboBimisnselectagdwisemr thei group &ansisting reit a thydrqgeot atot, o GicGpe
of this inngibdpbylSdrald subigtutdeCeonHyatedrtas limted to these
speci fi c enbogj.nengs, ] d~clai
pecifi fi.'eoﬂi‘;r%g% rg}a%caﬁﬂﬁ Iﬁ%ggﬁlgaé@?ggﬁ@ d?é!u;?}@&ns?%scd?% Ct Ib%,' |

I n the context eci 0 ess ot herw.se- spe r
i dent i 11 ed9GUPHR CrG AkUBYbSRHP & By Co HBIKUHTOWKA FetoiyOlralks ofolpaa
hydr ocar bofz-6to Rikeénycaraven adéhiGeatalkynylygoeyp, raviergr 3yt gnpire & &Fbem
ﬁt ons (forfus¥éing reuppid a 5-CRPKSterdeyly | grodn) tWiiteein lbé ereearodyidleegivlp
exane, et ; " : "EQrot =
gonoral 1y forjand i sHERFE Ebrilt] Metted RS oo BAiGTRG of Iniiiomatom,
propyl gengf 81‘31%“?39'8@@@09“ Y9yl , while butane generally refers to
n- but ane. then silisen-comeming affowmiis spleciefli fram che gwupi reEhsising: Hé
descri pti orBiRERERO ANOLT-SIRMSL i tuent on a conpound is generally
defi ned, howeyer Ch bt it € e I A PES
oo val ety US| ST pRER D |s SolBGINSTy o gelfiidiiahd o
Nevert hel e's%, it Ts Yy PEF a person skilled in the art to identify
this after tatierip-¢ontaining ssoupeis Selested: fram Hrsgrolp soosistingeft-SnBi RIR™,
condi ti on gf-ssRPdn@rPYR(@R*§uUbstituent on said conpound.

B oduci 1§ 2 siopo; Fed  orady kPbakoKty SoREnRb e ellis CBFFE of a
cont act i ngﬁyﬁ?g%@{og?'l @Eeﬁgbimi bgﬁacﬂﬂj)ﬁha"ﬁj \ﬁ}‘?eﬁ‘i‘tbsgim(? Zlﬁ%hd’yaﬁ’éﬁfbel’
sel ect ed fwbereln BeseProupB mey &F idenisaliedor diffensat ipmsenecenaheraandlakpxy
magnesi um aqdjhent gadupe atayiferm albeneionatihg witheheanetiet,@an@s "cont acti ng
step"). Age rfﬂnd‘g ist&’efffﬂaﬁa%iaﬂi?é§éi&a”t aspect of this invention,

t |

when the non ocene and contacts the. chem cal freating agent
'n the presente B PHOESIGE0RS HaGNRD By BT Sehgery &%eg%g Bk by
carrier), @&osoptithat plaxy emagnesiing hephepieaheerriesc tassdt engdledr i ethe
nonnet al | ogesetalivteheXigandiis N:0.e6B8.08h @rdfdfBbliyet:8/005t0008, onbg prifaebly

the sane © -“‘%19'?&%”“??5%@ B Ao 3% 2K ‘”?cg‘e‘%%“"“o%'?g?“%q?g’fg’ Soefion |
et at el OF 205 BRTES TR 20N (Baped O ReC CLRANEe ettt i 1 o
as "in-sit refippln i 24 masaerefenably. 1:4-1§he al koxy nmagnesi um spheri cal

carrier is fustTe paessy rbeidiag td ahy oivihe #oreaid aipetie, Wherein theeBioupn,

the al koxyVERGRES bHALEAREE!dd!dr Merb 8IRle o TRAAIESH UBASAABIdr SAroup
thi s formiM MEl o Gradk o ot SRS e S N W
and each i hdlidgep@éaiably ose|ascasd of thenfSepugllVBirgetst halidghmotshaieferably one
branched abkmbre psletted dlahy treagloup rdasistirdestt Tigl,sTiBes 201, f 2@, HiCl,a6d 0
el octed o I HEREER ol R R P el s e ahY
pr ef er abl yélr th i ndependently selected froma Cl1-C4 st 1rai ght-chain or
branched al kyf, Andirpopedfnanatstallosensh chiaieh enaeunedyinskeewite dhe rrspeass
C2- CA str ahgotdiadiai danyast thy afoadsam spkyts. According to this
| nvention, asqgh 'cia?ﬁy.n%ﬁﬁagswéﬁ‘zat% bilfkAshiBAY behBEs dWRBIIP e
ragnest um &'}{%l%?“iﬁ ’etacﬂbgéne é%a!gs‘afganc%gﬁi% t I\{Hg%:(st%eﬁlsdiz s us%ldpgsoﬁgerain
catalyst, in combination of one or more selected from the group consisting of an
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According to this invention, in general, the al koxy nmagnesi um
spherical carrier has a bulk density (neasured in accordance with the
Chi nese national standard GB1636 79) of 0.2 to 1.0 g/cnB, preferably

0.25 to 0. 4 Gt E8ne @{ng%uﬁw &Qo r{a?eooalﬁwq{[lﬁﬂﬁ m, afluéFcbeFéHeng to

this invent ,.the'a nes rical rle

has an ave?kﬁﬁoraart oo AUYIRERs PRI AL erop L ot o
anal yzer) bémepalymetragonar cqpobMmarization &dhe olefis00 pm nore preferabl y
100 to 1000 , umThe oleﬁiﬁl(h@fndpﬂgmbﬂzdtlbh&op@yrﬁéﬁzwﬁn prduesé @etdrding to any

“nonmet al | Qﬂﬂg%f&g tn{% d‘ﬁ gfs r&iaﬁcﬁ\ ?l#L){'éES ihP1ved RH n

pol yner i zat| om a e Co

to an or galfeeT e acmdi' l? ﬁﬁiﬂ%&%mrgﬁ AHBTeRTHTE O8 02 P e (e (e raﬁv
cycl opent a@iddayl.5 diPainy padiel peesbure reficepbbifdrégenggasatonethdehoobhe 11021y,
a fluorene(préfBeably 082-0. NAdeARsT pregrablRNE@PE&N), & pbly@shradliohi té@ipérature

catal ysis gekj \f&,t1¥)of §9 HH& 9@'nt%4| bé%b&ggy&ﬁé?am td @oaeybérmashon

wth a co- cataltvmt

speci fi cat PORYNH| 8 9P r%‘?’}eér aq °r1é)f Qr‘?eéd st g main catalyst
nonnet al | otregferabbynpl toxS fopeolletd of Bl gy patabls’@nthe‘rh@mgmwngmnon of
contai ns aetpglehs adr et abpcﬂyr@éﬁzandn ajf éth@she aVith Gitlliédst deiat atpaaiomlawﬁ

(preferablg t&&'fro(?ﬁ e,[0 tgﬁ,@g dﬁfﬂa{bg%fﬁ]% i,ng e{[PI% %r}},éfﬁgb]

metal atom b atio I onme ellga
cor respond§° CPH 08 Fb%rh? YIRQF PPYYENht ate | gand. According to this

i nvention, thé&2.noneteylgne pobymer| dhgeavierized dylharingd feceming it coriyssiuine
havi ng t heeﬁwﬂbh@\&nagombhalcyt srecurfitgl ubit RlefiveBrdMRal) BastREne alphA@Rin®d) g

to this iny, é@%n’P ergtroépsalpt}la cErebdd ac@otrodd?ng hQ%Ie@iFn %Oﬁalk' n
e oo R B Pl

used as t h@4diglm’can oligemen eaptenyohtesh dani %Q&Lhacﬁlngiﬁleﬁmﬁnaod&mhmwdm
atons (for ce@nentf eesshiadie sonted, enelt indexat D0 € ake 2ar$d<d31)oa@p(ﬁﬂca®m&d5| n

these gr Ougﬁ OmY}’{‘%rrﬂBhéc?bQF Whidht &istiB nﬁRﬂwﬁMn Gl 2%2&‘8 ﬁoﬁﬁéébfy%ﬁn

I B
e The. corfriy RROSH B e o1 altegReIde 3 o a0 b ef e oo

t hi s i nvensyriase ar¢reolibA sl éﬁ)@f@‘eﬂabb’ah@itq 30gefe Mgl praferaplyied to 3.0
foll owi ng ségpauiide WAlunandr 0.061 ft@lolm/\crﬁgg corafepabiig 0(0) to 0.15 cm®/g, more
Accor di ng bl%fé?‘allta ol (?'IT@ %E fé SIEQ' 10'@&(%6tdn9;breﬁe%ly 20 t 70 nl'rz3

ity Lﬁﬁﬁgeee@ﬁ%aﬁﬁéo tg 69} N, ﬁ%dwgﬁﬂsweﬁ ot el Wyl o

fol | owi ng ebwpberalyMang conten of #e SEIMGY @@W@umi fran P}hyletfﬁe‘)fﬁélto 380 ng
conpound (Bt%2)and d oriteht! of then@coding it defiBdIyom ardattideest bot bphatefin(s)
compound (B dHo 5 wit.
13. A chlorinated polyethylene, obtained by chlorination of the ethylene polymer
according to the aspect 12 or by chlorination of an ethylene polymer produced in
line with the process according to the aspect 11.

Effect of the Invention

The process for producing the supported nonmetallocene catalyst according to
this invention is simple in terms of procedure, industrially feasible and stable in
terms of dynamics.

By using a catalyst system composed of the supported nonmetallocene catalyst
produced in line with the present process and a co-catalyst, only a relatively low
amount of the co-catalyst (for example methyl aluminoxane or triethyl aluminum)
is needed to achieve a relatively high olefin polymerization activity, and when used
in a copolymerization, this catalyst system shows a significant comonomer effect, i.e.
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R20 and (B-3)(B-4) In all of the aforesaid fornulae, qis 0 or 1. d
is O or 1. Ais selected fromthe group consisting of an oxygen atom
a sulfur atom a \NR22 pR27 seleniumatom |, -NR23R24, N(0)R25R26, |

» - PR28R29,, é?(r%wﬁgj&ag% @ghgﬁﬁ&lgﬂée dulbity For Eé%ieﬂ%t%%‘ﬁigﬂ&dﬂwan

- Se(0) R39, rel epre S a coordrnation

at om @aiérgﬁ'ln@@i’[lé@e'f‘%aé'ﬁ?t he group consisting of a nitrogen atom

a ni tr ogen- coAceirdingado dhisuipyerdioph spholycletimt{especially gheo efhyiene pol@ierE30

hydr ocar byprodldds irs @he GlitdtHer prostite olefi® Honfepafhikiza®nof capdlirhergsitn

atom an 06%88:95 & 8Mra&erized by superior particle morphology, high bulk density and
specific surface area, variant pore structure, desirable particle size distribution and
molecular weight distribution, and being especially suitable for use in direct
production of a chiorinated polyolefin as the starting material.

Detailed Description of the Invention

This invention will be described in details hereinafter with reference to the
following specific embodiments. However, it is known that the protection scope of
this invention should not be construed as limited to these specific embodiments, but
rather determined by the aftached claims.

In the context of this specification, unless otherwise specified or identified as
being unreasonable by a person skilled in the art, a hydrocarbon or hydrocarbon
derivative group having 3 or more carbon atoms (for example propyl, propoxy, butyl,
butane, butene, butenyl, hexane, etc.), when appears without the prefix "normal” or
"n-", generally refers to its corresponding n-isomeride. For example, propyl
generally refers to n-propyl, while butane generally refers to n-butane.

In the context of this specification, to simplify the description, a group or
substituent on a compound is generally defined, however not specified as to its
valence, i.e. whether it is mono-valent , bi-valent, tri-valent, tetra-valent or else.
Nevertheless, it is easy for a person skilled in the art to identify this after faking into
consideration the position or subsiitution condition of said group or substituent on
said compound.

According to this invention, firstly, disclosed is a process for producing a
supported nonmetallocene catalyst, comprising the step of contacting a
nonmetallocene ligand with a chemical treating agent selected from a Group VB
metal compound in the presence of an alkoxy magnesium spherical carrier
(hereinafter referred to as "contacting step").

According to one significant aspect of this invention, when the nonmetallocene
ligand contacts the chemical treating agent in the presence of the alkoxy
magnesium spherical carrier (as the carrier), a coordination reaction therebetween
occurs to generate a nonmetallocene complex, which takes the IVB metal atom
originated from the chemical treating agent as the cenfral metal atom, and at the
same time, the as-generated nonmetallocene complex is directly or immediately
loaded onto or into the carrier (hereinafter referred to as "in-situ supporting
reaction").

The alkoxy magnesium spherical carrier is further described as follows.

According to this invention, the alkoxy magnesium constituting the alkoxy
magnesium spherical carrier is generally represented by the formula Mg{OR,)(ORy).
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sul fur atom a seleniumatom a phosphor atom a nitrogen-containing
group, a phosphor-containing group, a Cl1-C30 hydrocarbyl, a sulfone
group, and a sulfoxi de group, wherein N, 0, S, Se and P each

represents, natpfg% Qaﬁ' Qﬁ'd ﬁt % the sarfre a§ o?%‘f%?érﬁ%o“ o5 Qt?lelg aAHRach

consi sti ng t al n(L:n ﬁ? en- COI’] | ﬁl n9
ST Mg G SRS B PR e R
phosphor - cmlndem@dgnﬂwpelaﬁad drooy arfa-Gn strpight-ciRin owbmhﬁd Rlkylp mage
Se and P egeferslfipreasr Nhdeprngostydidigdte® froft @NT,-Cg strﬁughf»crsami @€ topghcheem

the group &msmheﬁ re?Jra@g)%bEﬁ %Peﬁ&eﬂﬂ*‘ sB1eBibli HRALD S AR A YHRIR SR AP

an oxygen-Co ht &l I ni
sel eni um cOREH "°r${| rB'l?ﬁ aM§ eéétﬂh ‘%ﬁ?ﬁ'or‘" Bﬁ‘?‘gﬁ%ﬂgnﬁe ‘gg)‘?t%%pfm%@rQF fran,
0, S, Se astthightehein ardprrsbenelkyla coordi nation atom Gis selected

fromthe gr OURcé‘cﬁtﬂiﬁg sbithig merﬁio@lam b&d@ﬁﬁgh&émm@eﬁ@hﬁﬁﬂeﬂtﬁcﬂﬂ be

f}oﬁghgygr gqﬁ%"f\{ ans %sr% é&%ﬁ %étﬁ&@on%&g@m (M?a (ot HS) F%Ip?&&o‘%?
oxygen- con‘f"ég’g‘?ﬁ‘w“g dl ffﬂﬂ’“‘te tﬁ‘iaﬂf“?ﬂ“”@r 6@'% ’ isobutoxy
sel eni um coagagsiimg (nggmqpaab)a) a di{ Aeetiptitexylownt anadnegiugr, ow@oxmh@r@myN
0, S, Se amdgRnas IMGEPCEERTGHA), CARG mﬁxyoma@mmm (Mg(QCiHz)(S€l ey}, ed
fromthe g%rdethc Rsi Sk %t%xﬁ%}dﬂﬁ Rjﬂfqﬂgﬁ r}l ng group, an
oxygen-con ﬂ‘l rou g |

sel eni um cont ai"i s, Ab 8 O@bma& %afﬁu&a A Qykhbe

group (- CNysedfwith emhlpti@r as HRAXIURS Hf twa\p msmm | RRBIRD terebetween,
p( 0) R3OR3 lwithcuR3fAy limfdtion. - s(0) R*, -seR38 O Se(0)R39, wherein N, O,

S, Se and P eﬂ&%r@ﬁg t‘f?stﬁ%t xﬁvé’%tﬁﬂoiﬁg Q@Biﬁpﬂwagh%hm S Heﬂg céa‘?ﬂérsca% be

si ngl e bond rese cov
Nt bondbTORHORLORARY BRI PHYESS A1 B I 0L FUEIRLE #7om
t he group wrﬂmtgnyhgltaifona hydrogen atom a C1-C30 hydrocarbyl, a

fsubst i tut Ied CAcépinb Yol tras awbition( pr gérsraping aakdmlnmeat amﬁdsdn;eﬁbmarrtéy;
or exa

o R, 953%%&2?‘@9%@%3{%"3% i Eerr i B
cons: of i nolSGRIGIFRRES fi8 Valio AP B ISR RY dhe Birp s adish drma 0B !

hydr ocar bylhe(spherfieal giirigr by el rogaswiedshdriedt @mn@yn of ﬂ'@rspélﬂmﬁb carrieqigd Cl
and 1 to 3, preferably 1 to 1.5.

According to this invention, in general, the alkoxy magnesium spherical carrier
has a bulk density (measured in accordance with the Chinese national standard
GB1636-79) of 0.2 t0 1.0 glocm?®, preferably 0.25 to 0.7 g/cm?®, more preferably 0.3 to
0.5 g/cm?.

According to this invention, in general, the alkoxy magnesium spherical carrier
has an average particle size (measured on a laser particle size analyzer) of 5 to
2000 um, preferably 50 to 1500 y#m, more preferably 100 to 1000 ym.

According to this invention, the term "nonmetallocene complex" refers to a
single-site catalyst for olefin polymerization, and completely different from a
metallocene complex, to an organic metallic compound containing in its structure no
cyclopentadienyl or any derivative thereof (e.g. a metallocene ring, a fluorene ring or
an indene ring), and capable of exhibiting a catalysis activity for olefin
polymerization when used in combination with a co-catalyst like that identified as
below in this specification, which is hereinafter also referred to as a nonmetallocene
complex for olefin polymerization. The compound contains a central metal atom and
at least one multi-dentate ligand (preferably a tri or more -dentate ligand} bonding to
the central metal atom by a coordination bond. The term "nonmetallocene ligand”
corresponds to the aforesaid multi-dentate ligand.

According to this invention, the nonmetallocene ligand is selected from the
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CH2CH2Cl ). These groups may be identical to or different from one
anot her, and any adj acent groups (for exanple Rl and R2, R6 and R7,
R7 and R8, R8 and R9, R13 and R14, R14 and R15, R15 and R16, R18 and
R19, R19 apgl, vnﬂ rﬁ%ﬂownﬁ?%tr@tﬁﬁlremdf or R25 and R26) nmay forma
bond or a ring pre er bl'y ‘an aromatic'ring, for exanple a
unsubstituted bengene ring or a benzene ring substituted by one to
four of a Cl- /h rocarbyl or a substituted Cl-C30 hydrocar byl
(preferably a | og ted hydrocarbyl, for exanple -CH2Cl and
-CH2CH2Cl)) with ogeﬁgnoth R5 is selected fromthe group

consi sting of thngone pé ) | ectron on the nitrogen atom a hydrogen
atom a C1-C30 hy yl, a substituted Cl-C30 hydrocarbyl, an
oxygen- containing p, a sulfur-containing group, a

ni trogen-contaiRifng grgup, a seleniumcontaining group, and a
phosphor - cont ai ni ng gik6up, with the proviso that when R5 is the
oxygen-cont ai ni ng group, the sulfur-containing group, the

ni t r ogen- cont Atenrdigg do tipinvertions Hleegroupn 8.0R taadi (lhe coerdinptiar grohps) in
phosphor - crt @nipougd g6ret 8 cobkdiritioPbofd 8 &ermﬁvattoheregétmnmﬁlﬁthe@rbug an

act as a C%ﬁe’i’a%io‘?ﬁ‘c?rﬁt%k@ rPth%Q?rroﬂ ”@é%é@él%ﬁ@ﬁn&%%& ?unctér@m ?zhom

M . Int nve t|o

gr oup, oneleatMegREent BPisiA @HO‘FS"bFﬁet FROTGPBNR elomsi Gur FGMRe. DIRIP RIIRS
atom an olikegnQcBnBaiand i cgnteimed imthese igoayea- wbenehy firmingga copplea (i.e.

si | i con- cofheandhnigalcohd compRS fRBIdIY &P HidlinveRGor)! Vg Said Group IVB
sul fur- CO”E@&P%RQ1 éﬂ%benﬁaﬁ% aﬁﬂQEQMn'ng group, a 01- C10 ester group
and a nitro ng g 93 exeqﬁ hfled mhll@ C?

hydr ocar by oP‘C rdiggd? Ptfw't”eetﬂ ShiRRYgfon ed@HB\eéﬁ Ipgene ligand
excl uded. is selectad frame thednllawing edmpaling (Aharchthedeljowirg compausd (BY t he
specific structure of—the present nonnetall ocene |igand, the inert

functional group i aracterized that: El) it will not
interfere with the Y8ordi nati on process bet n the aforesaid group
A D E F, Yor Zygnd the central netal atom M and (2) its

capablllty to form/a coordination bond with the central netal atom M
is inferior to thdcapability of the aforesal roup A Db E, F, Y or

Z to forma coordi ‘hgpﬁ?d with the centr n1Nl and will
not displace thg1 d i nati on bet ﬂﬂtﬂé metal atom M
and any of these groyps A, D, E F, Y an meordlng to this

invention, in all of he aforesaid fgﬁ@ulae i f necessary, any two or
nor e adj acent Q{oups (for exanple R2§ ﬁnd the group Z, or R13 and the
group Y) may { m a an% w th one an P ref er abl

aromati c het ef\ﬁccﬁd'ﬁ@ * BAtEISHiEA oLt 6t Hioinersienothe OHHPEQ#O??WQFHQ
group Z orisYseldated bamntpk dolwing canpeund (Ag]), teefollowing hemgpoont(A-2), the

het er o- r i nglibwin Rioh%@h&iXA—‘Bl)lbmblfbllﬁmﬁ@b BNmQ&deO(A-ﬂPft@e foNbRIngt depRHou

Ad
selected f t n n
substltutegygk g@oﬂ%8g88 8ﬂﬁ@ﬁhh %BQ 'I'n tﬁ@ggg &%8&3&PK@3§ gn@the
i nvention, cﬂﬂ%mﬂépﬁﬁéHmaG%ﬁ%|s sel ected fromthe group consisting of
F, d, Br and I. In the context of this invention, the
nitrogen-containing group is selected from\NR22 the group consi sting
of I, -NR23R24, -T-NR23R24 and -N(O)R25 In the context of this
i nvention, the phosphor-containing group is selected from\PR27 the
group consisting of I , -PR28R29, -P(0)R39R31 and -P(0) R32(0R33).
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In the context of this invention, the oxygen-containing group is
selected fromthe group consisting of hydroxy, -0OR34 and - T-OR34.

In the context of this invention, the sulfur-containing group is
selected fromthe group consisting of -SR35, -T-SR35, -S(0)R36 and

- T- SO2R37. In the context of this invenfion the

sel enium contai ning group is selected from#he group consisting of
-SeR38, -T-SeR38, -Se(0)R39 and -T-Se(0)R39d In the context of
this invention, the group T is selected fro he group consisting of
a Cl-C30 hydrocarbyl Br a substituted qgtc3q, ydr ocar byl . In the
context of this invegdtion, R37 is selectéﬁ~é{on1the group consi sting
of a hydrogen atom Gg C1-C30 hydrocarbyl, and a § tituted C1-C30
hydrocarbyl. In the aontext of this inventio CR'&80 hydr ocar byl
is selected from,the Ngroup consi sti ngsof 980 al kyl group (for
exanpl e a CJ-CBEékK¥¥79roup, for exanpl e group) , a C7-C30
al kyl aryl group (fo di i sghwtyl_o,phenyl), a

exanmple tolyl, xylyl,
C7-C30 aral kyl group (fo é?qﬂﬁhe benzyl), 03730 &yclic al kyl
group, a 02-030 al roup, a 02-030,3f kynyl

group, a C6-C30 aryl
group (for exam®!e pheny ,Znaphthyl, anthracyl )} ga C8-C30 fused-ring
group and a C4-C30 heteroByclic group, wherein Rhe het erqcyclic group
contains 1 to(ghjetero aton(s) sel ect@cbyfromthe group consisting of
a nitrogen atom an oxygen atomand a sulfur atom including for
exanple a pyridyl group, a pyrrolyl group, a furanyl group and a

t hi enyl group. In the context of this inventien, depending on
the nature of the relevant groups to mhicﬁ}ghe C1 0 hydr ocar byl
bond, it is obvious to a person skilled i that the G -C30
hydr ocarbyl may intend a 01-030 hydrocarbon- a bivaglent group,
or referred to as a (G -C30 hydrocarbyl ene gr¢ - C30

hydr ocar bon-triyl ({g rival ent group).
[

{
i nvention, the substituted Cl-C30 hydroBéﬁbyl eds t he aforesaid
Cl1- C30 hydrocarbyl Tfaving one or nore inert sullstittent(s). By inert,
it means that these ert substituents will not subsﬁ%ntially
interfere with the cgordi nation process b ;meg;b&he af oresai d
coordination groupsn(i.e., the aforesaid o A, D, E, F, Y and Z,
or further, if appli\cabl §~yhg, group R5) and
(i.e. the aforesaid Yyoup | et al aton .
by the specifips_chg structure of the prg
| i gand, these sub% s are incapabl€ 0
for exanple steric ‘/:' -%Pto coordi nate
atomto forma cogrehn&i on bond therewth.
substituent refeys to fthe af oresai d hal ogef atomyor 01-030 al kyl
group (for exanmple a ClL46 al kyl group, 8 exa v“ i sobutyl group).
In the context of this Tnvention, the silicon-coftaining group is
sel ected fronSAhﬁ group consisting of -3aBA2RA3N44,
i % and -T-Si R45, the germani umcontaining group is selected fromthe
group consisting of -GeR46RA7TRA8, and -T- GeR49, the tin-containing
group is selected fromthe group consisting of -SnRsRsi Rs2, -T-Sn
R53 and -T-Sn(0)R54. R42 to R54 are each independently selected from
the group consisting of a hydrogen atom the 01-030 hydrocarbyl or
the substituted 01-030 hydrocarbyl, wherein these groups may be
identical to or different fromone another, and any adjacent groups
may forma bond or a ring wth one another. The group T is defined as
af or esai d. As the nonnetal |l ocene ligand, the follow ng conpounds
can be further exenplified.

he central netal atom M
rds, restricted
onnet al | ocene

e no chance (due to
pe_G pup | VB netal
,Rthe i nert

13



As the nonnetal |l ocene |ligand, the follow ng conpounds can be further

exenplified. As the nonnetal | ocene |igand, the follow ng

conpounds can be further exenplified. and The nonnet al | ocene

| i gands coul d be used with one kind or as a.m xture of two or nore

kinds at any rati o therebetween. Accorgang to this invention, the
o the di-ether conpound

nonnet al | ocene |igand does not correspondﬁ}
conventionally used in this field as an elgctron donor conpound.
According to this invention, the nonnetal | opene |igand can be
produced in Iine with any process knowR!in/this field by a person
skilled in the art./For the details of gﬁe:procss, one can refer to
for exanpl e W03/ 6iD207 or the Chi nesgy!Pat P5\,£401126323. 7 and
ZL02110844.7. Al twe references cited herglpn dre i( ér por ated by
reference in thpir tireties. Ap€Or gi a this invention, as

t he anmobunt of tThe. fonnetal |l ocene |igand it is preferably
that the ratio Ry t he al koxy ma i phes i cal carrier
(based on M) Ro the n nmetéPDcpcene | i gapo~i.g71: 0. 001- 0. 08,
preferably 22 R. .

R? RS
(B-1) (B-2)
RZO
Rl9
RZI
E
/ RJS
Gy
\F RS._ Z
R!12 / RIS N
\
N A
\(R3)q R! v
R® RI8
R? \ K
R7 RIS
R¥ and R
(B-3) (B-4)
In all of the aforesaid formulae,
gisQor1.
disOor1.
A is selected from the group consisting of an oxygen atom, a sulfur atom, a
\NRZZ Npre7
selenium atom, | , -NR®R¥* -N(OR®R®, | , -PR®R®, -P(O)R*OR", a

sulfone group, a sulfoxide group and -Se(O)R*, wherein N, O, S, Se and P each
represents a coordination atom.

B is selected from the group consisting of a nitrogen atom, a
nifrogen-containing group, a phosphor-containing group and a C;-Cs, hydrocarbyl.

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

14



The chem cal treating agent is further described as foll ows.
According to this invention, a Goup |IVB netal conmpound is used as
t he chem cal treatl ng agent As the Group I VB netal conpound,

lif I I
ﬁglelnge' ;ﬁ tfu? L%éé a'ﬁ%rﬁ Eh;f?ﬂo'sgﬁ?r oﬁ %“R.tﬂxg& E&%t hmg 5&’)%
met al hal i B'éos ﬂ"‘ %’EI'BQ |9VB‘H’r§t T w foch yl @eSL&fHHetgFFé’PGPB 6%”08""’9
met al al kowumwliierem NoxaripISefandd® eacharepespolarecdeedinatigniakam £ ol | owi ng

general formuEas $4éURlg MR grotpWirkRting oﬂ’ﬂa! ﬁltlﬁgeﬁ-corﬂalﬂrng%roﬂpl anO
1, 2, 3, O?gﬁ;en contaMHg%{;r%uQ e?glﬂfdr-\égntgﬂﬁr%] u%ﬂloﬂ §et§ ﬂ'lnqré'n%hg
n eF?@

El errent S, &]D_I r’g

Ahspna il s i e e

i ndependene#ah fepreseite ataogrdination akasm. .group consi sti ng of a Cl1-Cio

?l tyl , Rfl or exarmée,searefcehylfmnethhd giRUPPYonsiBtirgut ¥l , a i snkdbl| atad, the
i ke a ent.i e r

Speci fi cal ﬂ 5@}]8 Hm Y % %étog a‘lgj gln'qggfﬁfpbg%g;%%%ﬁ%gggﬁg

exanpl e, t SEERVRIRCP 9(?(5'P| popNor-LORAIRING e ¢ ‘?'Br";a

(Tic4), tamdaﬁlean}n t@fewﬂtmmdlﬂﬂlcmﬁ?m titaniumtetraiodide (Til4),

zi rconi um tet Gau‘slsewaedlefrdrzrtmbsoupl dopeBiingToft £10,aTph@irbetebyl 28 €lbdtiuted

zi rconi um gepr Fbﬂ;\% %”fﬁ&'&%{'&m t et ral od| de (Zr14), hafnium
PPH

tetrafluorlae mtetrach 2} haf nj um
tetrabromnide { HPB?e cte EE’LUPa?%‘aiS gifrogen-co '”Pﬂeg'@'&uﬁ”
| VB net al exvggh-chafaind, gexenpl Wlfuedont@mmgl@reumw selendino-centaiamgugroup

(Ti Cl (CH3) &)d atphioeptiricoptdlirmic giduppwhirsin M, ©, (KHSECHAY P eadtt idpseentsyd
chloro tit gg}]t{dﬂ& ] -C4H9)3) trin- butyI chloro titani um

(1L (00 0 S kb8 Seblod T A EE) B et

dichloro t ta
(IT| C12(i - olwemgw Zpntainingndrioup y4 s'o:lmr@mtanngagfpumna( FlenigraApnted)ig) growpt ay |
E rT i E%&azgamds@no:umrﬂégmﬁ%@%@ Ind at b%dn?t gioepl G(DCN:()tfdi'aéNamgi% ) R”I;z“ |
| 52860 ari O 11 3m 51

trichloro thbg?ﬂ ﬁ PE%%SC%% R ta(?ﬁarreth %ig%etansl’euﬁn? e
(Ti Br (CH3) | et/ B&R H’fegfé(sepécﬂﬂ%%‘jmatﬁnlalt%but yl
bromo titani um (eprﬁeots-@myi@pnd oF @ dOlbjf!!@PDn%r onp titanium
((jTit)Br (C4H9) 3) — wpgegﬁgﬂvgre@ngoé;d dsrgal"ml i bEEniBré(gl—B) 2), diethyl

| br oo t'ta” ukg R4 nd ;bén%% del %ﬁf«ﬁ bﬂﬁsmtm

Ti Br2(i t'ri n-but r m)tl ei'
Lrbr o tF &Eﬁﬁﬁo 9 (498 ér ot roqaf R L,
(Ti (CH3CH2(rBRf8abN @cbbl@gynatﬁd mdmrbwi tf%fnﬁiwmq'r@ﬁemm BBE)CHrCIbaWI
tribrono tard ammﬂmn(:t'ﬁn(aﬂéﬂdﬁbﬂ‘i??)to R¥, R*tani IRt layd esdH ntieperideanielstted
(Zr G (CH3) Bdm thé 'g?&u.!}byéo Gfal; é'hﬂ/&% L fé&&%r{bﬁ %%?}égrbylt 5 isL5QRuby !

AR e e e Opsgfﬁﬁw droFeby BrgyaTbetERAy pnd
di chl oro ziG¢R8H1AM. (Thees aroops OM) By ideatigal ddar diffednt ooy enez anatoern and
any adjacent groups (for example R' and R?, R® and R, R” and R%, R® and R?,
R™ and R™, R'" and R, R" and R, R" and R, R" and R?®, R® and R*,
R® and R*, or R*® and R*®) may form a bond or a ring (preferably an aromatic ring,
for example a unsubstituted benzene ring or a benzene ring substituted by one to
four of a C4-Czp hydrocarbyl or a substituted C4-Csy hydrocarbyl (preferably a

halogenated hydrocarbyl, for example -CH,Cl and -CH,CH,CI}) with one another.
R® is selected from the group consisting of the lone pair electron on the
nitrogen atom, a hydrogen atom, .a C;-Csy hydrocarbyl, a substituted C;-Cy
hydrocarbyl, an oxygen-containing group, a sulfur-containing group, a
nitfrogen-centaining group, a selenium-containing group, and a phosphor-containing
group, with the proviso that when R® is the oxygen-containing group, the
sulfur-containing group, the nitrogen-containing group, the selenium-containing
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(Zra2(i-C4H9) 2), trin-butyl chloro zirconium (ZrCl (C4H9) 3), nethyl
trichloro zirconium (Zr(CH)CI3), ethyl trichloro zirconium
(Zr (CHB8CH2) A 3), isobutyl trichloro Z|rcon| um(Zr(| C4H9) C13) ,

N R B o YL i
triisobuty oL PSRRI ﬁp(cporéwftqy e’ fte.n AL BeiR R 1op

zi rconi um ( Zr Br {re4sm)ieit, Ofdﬁhmmhymtlml les othe 1!26&!1 (fmﬂtlgmm(gl‘pm 20r@H8) Mare
di ethyl di E’él@cﬁ’f@d &metﬂQIgbtm ZdansHlﬁ@bB@thb ¢n afdin, 20K yén-Ebrraiaing group,

zi rconi um %{fﬂ@ @rou{%ré @‘h@b’ﬁ ¥$nt w@g CQ;% f%leq contal%m%rm

(ZrBr( C4H92
zi rconi um I'Q,UEJ,@.LG, )cgptg)mnq %"BHEHE;‘/ |n t:?ntﬁtln Ql,lg @0 mester group an

(Zr(i- C4H991|Br:>33roum( DGy ban bé lexemplifiedr wbitd arf(Cn (gdreepByByr a substltuted
trimethyl chl dhﬂamwmdﬁg@"@ add, triethyl chloro hafnium

(HC ( C"BCHZ) ﬁ}thetchht%?f)&% %%w;%gqgﬁﬁé str 217 )a%?;ﬁhe prte;sentI
" at di i sobuty

trin-butyl ch t? P r&

( Hf C12( CH3Y2)metalacens o7yl edP

di chl or o haf n{)nt ¢k @R hitere4e9yit) thet edandibatiopl prohéssr betvatnithenaforesaid

EH]E C1(04(HEW|(%L p ATe), BYF, %rzrahertﬁe Btftral metaf hifoﬁQHSMaLB) ethyl trichloro
ar nr um

n-butyl t ” ng gﬁ)ta &Fdrg_ag; dmr{h?r@eﬁé_rg’%t%%&b%% is

haf ni um (I—I‘In CE’PI"’ r%ﬁ‘f)esﬁ H1 'HPBr g o Pm a

triisobut ycoqdloamrhmrmi with (haf @ﬂ(mal mﬁm)a@m M, rand il tngt dlspkan@ﬂhqunmam

( Hf Br ( CAH9}GrdingdlioresdiybertltHer caeranaémi atam( MR 2(nGHd3 ihdse ghougishyID, E, F,
di br ono hacgﬁbgéﬂ( Hf Br 2( CH3CH2) 2), dii sobutyl di brono hafnium

Hf Br 2( i trin-hbutyl brono Hf B 3 net hyl
{1 br o hat nRGHHAPR (A aveptoroh ol o A1y lsHEslia oRigb. | hecsssaty, any
(1- 1 f ( CH3OMD) BrraYre ddiasot grbups (fasrexampleaR T ianehtiie-iroup 46103 Basyl thengrioup v

tribromo huf mayrioriil 4 GHgOWVRE Dne anotheﬁ@ p'téf@raayoél OB dreinatic aleledetying

hal i d

{11 et hoxy I %‘P"&b%"%ﬁﬁtgﬁﬂgﬁ RO AL dp
Ui tani um (RiphesRafer gpaRtc, & rwat'ax torply, 5BUILH fyp one of more
( Ti CL( 0CAHtsitueni( weseﬂe;;t@d doohthsr proupt comsigting vf @12(-OaHaydrysarkyl eartdoxy

di chl or o t gdbaaiutsn € ICEIRAMGEIYH2) 2) , dii sobut oxy dichl oro titani um

(Ti C12(i - 004Fﬁ'|9%n%)conﬁéx't gf"dﬁ W%lt%g?kbérﬁﬁtmﬁ Y {af the grou

met hoxy trich hoxy tric orotltalum
(Ti (OCH3CHA)ERSY 'rrlchlorotltanlum(Tl(l C4H9) C13) ,

n-but oxy trichi tbledzontetxanf A iOTeions HEOBrogen-containingnardwxis selestag from
tltanlum(TlBr(OCHS)S) trizgpRoxy bromo titanium (Ti Br(OCH3CH2) 3),

triisobutoxy rFssh bpm|(T| F(zsR@Cé]rJNF’\L@p{@)andthOJﬁe ¢ oxy brono

. antom (4 S Eonta e T beoe Shes oo R BE e e o
dieth di b

t: t6an|0)tj)r/n (ll'l rBr 2(i-0C4H9) Z)EPﬁzrl n- but oxy bronp titani um

(Ti Br ( OC4H®EIyoumenrisisting of i br onBRERCR PRI RRGEIBPEP R (08 hoxy
tribrono titan e dohte:OSHENBATIN, the eRfeRontainify groupt ik tsdRictéd from
(Ti (i - CA1- an%;fes@aw@.sm%w dg b?gﬂ@zz o (TRCCAHD) Br 3).

trimet hoxy 0 zIr ? trlethox ro |r00|um
(21 O ( OCHB oLy piexeiEd \gﬁn@m 3h% 54! ccamam*ﬁ@(arp o fs pbted by

t ri - n- but ognpup iebosigtingi of eBRT LA SRY CROIRHIIBIT-SAbREL hoxy di chl or 0
zi rconi um (Zr (Rl QehidkP i thill intaaey tié eblefium- gdma:mﬁ?gmljp is selected from

(2r CL2( 0O %ﬁ@cm@h&ﬁ@v@wgfgehg»g%p@@@?w Gkl -0C4HD) 2),

tri-n-butoX rlchloro

zi rconi um (Zr reasxt o tﬂf‘n'ﬁx V‘?‘F'Péhﬁ'?f‘r (gr%pr ohi ﬁﬁlﬁ?tﬂj( {BRpyeyR) |
i sobut oxy tenséstingoba LilaehydroesrEyl OF a Sabg @2 \y-Gao Iwdrapaybyt.r i chl or o

zi rconi um (Zr ({0 lcoh@BxEdBihis inventioni FET Bk cIdORBM Z2hd GRAIpUEBNsisting of a
(ZrBr( mm%rogér{ étgﬁ'lhg)@/ (E?o, R\%}ogérﬁﬁoé“d']%&lﬁ Eftéacg:%%%carbyl

In the context of this invention, the C;-Czy hydrocarbyl is selected from the
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Specifically, as the solvent for dissolving the chem cal treating
agent, exenplified is a 05.12 al kane, a C5.12 cyclic al kane, a
hal ogenat ed 0512 al kane and a hal ogenated 05.12 cyclic al kane, for

exanpl e pe e t-an e ane,; un n
dodecane, @%@Pdﬁ@ggﬁg;%%ig g%%%gﬁé&ﬁ@yg?ﬂgﬁe %ﬁg?ﬁgycﬁgﬂdgggﬁeﬁr
chl oro pen®fferle !ﬁ?PBW[)grﬁéR)ar?e, &b YRRH P O Mol oty digdhust o
nonane, chplanyl)decare, acdikyd groupnfiecxamplechérayd, al6ddaangslic adybgionpt 2d
cyc: OhheanE‘-O@UnQIkém/l ou;ﬂr@f@é@aplarkmlngm% ah@giegbearyﬂgfcﬁiﬂg(f@’ngxample
cycl ohexan r cang. F Vv u
with one k ned{}gﬁaggfhg ' %n?(}{? Jﬂér@«la) _%f é? \%’ fus e%$§ Qi@lﬁdgma? C(ghbs"rlge??rgﬁfcqc
t her ebet we®RUP: whergip the betergqyglicanodp gentaing; % ter Bﬂeﬁ’sat%‘(g)ﬁéleded from
concent r at ihengrotip t dnmsistiegriof ad  nitrogat | atgmagenoxygent #tems ehditd solfurwatioot)
coul d be dptrRamyieteamptes dettyl 8foubOagy@Sylidrous aSufahlICdrel ah®h thibsyl
sol ution t@bgsllver t he predeterm ned amount of the chemcal treating
agent for the reaction. As aforesaid, if the chem cal treating agent
presents as alNgeratex| ¢f his ipyspiiemiderending ge dhesatarecofdiie 6‘%{?"%"?@&”%9
agent as sieokhi€lothet GeCiorhydtorerbly| bawd, itds obvids talasperaatshitealin éhe art that
Conver: ' :th'erlt)PCQ, ryatdéaHN magfinteRd %S@T-Cgierﬂﬂf@dalrb@nfdiﬂemrﬂ?\lf@ént group, ort
concentra C . S
ot 11 11 1 o, 98 & S GuatdcRoRd GERY ol 3, 1By Brdtobaton T o
as the amolieleB¥9PWRY)- cheni cal treating agent to be used, it is
pref erabl y t hbtthehentext pbthipyinmertian, tie substitatekoSyCadydesiathyl stdralsi tbal
carrier (bappsaRnCMI), hyirddaeoyt Malingadnet b€ ford) thergSiistifueAGSd BYNinkREit
Group 1VB %gﬁ‘é )th‘ats tHesk %%gt @uﬁétﬁﬂ&{& Ywih: ﬁatz%Hb&Bﬁtf‘an{?rﬂe?fe 'Mith[ the
1:4-10. cording to Isrnvention, as the way to conduct the
cont act i ngC%"cré'B?t'Oék%f p35r hedyesns the S{RpSBIF QOSRHINRIPR WhoURsdl-e. the aforesaid
nonnet al | ogrenes Al Gafid F, tthanccBeon fethen, ifeppiicaplea dos praupdRY) med dhk ositral
magnesi um mph@bidhM (@I fHefdforedBaidBroDp 9B MR&tal0to). IRl wdr & 1reétNEEE er
r eferr _ed t 93{ F¥e SBQJ:iH(.e " rﬁw%ﬁl gﬁﬂét@l‘ét bfn%he) esent ﬁgﬁﬂ%tgw&né 9 t::1mj,sthese
invention, there|s no,?lnl StTon as to the solVent -for contacting to
be used hef¥isHiuegs pl@n&cggatglﬁeofseq 3@?4? % CE%T)%OI( Sfo cfP"s?éf“\?P_ﬁ’gS ﬂ%
nonnet al | ol [

t al | okisdranteé)dasdordingte With thechioopll VB medal iabgn dgferm aanedrdination bond
change (f omhefxaiplGRndi=Ng Oheanert BEbStiINE fefE@Ithi thE afdréstid WarRgeh atdie or

al koxy nagpesi ical ek . i £ : vent
f or cgnt ag?i% fﬁﬂgg%‘?{pi( |gég_r?@%fe%ggial‘fgﬁﬁ?‘g’wéfdr%%@;"fi?@uwgrcﬁgb'kﬁne,
a hal ogenat ed ‘.3f?fr‘rtgf‘k%m@s%&”%%éﬂ?%ﬂ%ﬁ?&f@&t%ﬂ%m&'%ﬁ ?%G%H"ié{ﬂ@,t
exanpl e pegroapeonsistioane, -SHEPRERE, and t BGR"™ nbe aesnanienageataining euapds
dodecane, gai6dtoheRame,they graupPaithsittng CHTC!-CeRERERIE, LHMc!-T-GsRBNahe
nonane, "ohiioeant @’fgﬁ%&* R é}ﬁ%?@%astgﬁéﬁé%f”ﬁﬁﬁ% T
cyclo hexafd aﬁ%f@ t. Ror & BPREYS S56n; areberdenily Seioden JFam g orous
cycl ohexaneqnsiating qfreehedrapery athsmathe. C1-Cso hideo st ontthe srbslitwied it Guy
coul d be upgfloydrby, BNk thébeOdrodss Maybi idéhGca o bvdiffereniedre oké BASthar,

any ratio : . i this. i i

amount of %ﬁbﬁg‘@gﬁen proues (RAERT lbrsCor il WK B BfbtnelTo Moup T
that the r3t94e8NeH 23 A9ePIbxy nmagnesi um spherical carrier to the

sol vent for céhatthet hagmelidcams 1 ligsdgobenipllowingf eerapdunds can be further

1nol: 150- 6epndifiedor e  preferably 1nol: 200-4000mt. According to

this invention, there isng limtation as to the sequence for
contacting the nonnet al @ e ligand, the chem cal tre g agent and
t he al koxy magnesi um sphegical carrier, exenplified .m@

si mul t aneous contactify of \ L he three or a succegssjiVe congacting at
any sequence G cording“to a preferredg§ 'n@ ent  of LHis

i nvention, in the.pt Fale

egence of the solvent f aet| ng,\t’hhe
nonnet al | ocene | igand contacts the al koxy nagneskum spherical carrier
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After the slurry is prepared as aforesaid, the slurry further
contacts the chemcal treating agent (i.e. the second contacting
step), and then the supported nonnetall ocene catalyst of this
i nvention is obtai ned. ~the way to conduct the secgnd
contacting step, exenpli
stirring speed of 1 B {ON\1E 6 e ) to 150 C
(preferably 8 . J [
of the chemal
i ntroduced into e slurr i i 3 for

0.5 to 8 hours, er a
hours. After co etion of this |ntroduct|on & strrrrng IS

continued at a tenperature of 50 to 150 C (preferably 80 to 150 O
for 0.1 to 24 hours, \erably 1 to 6 hours, so as \obtarn a
reaction m xture. pl eti on of the seco ntacting step,
i i as to obtain
t he support ed : s atal yst of this inyenti —Pi
According to i g i Fher fi i s(lple and dryi ng can be
conducted w 3 ent i manner. |f rhe washi ng can be
general | y conducteg 1to 8 tines, prefe ¥ 2 to 6 tines, nost
preferably 2 to 4 jines. Herein, the solvent forjaashing can be the
sane as the sol vent\ for contacting. The dryi/hy can be conducted
inline with a conventionak_process, for exanple, drying under an
i nert gas at vag i dryi ng or vacuum dryi ng under heat,
preferably d B ert gas atnosghere or vacu drying
under heat, ferabl y vacuum dryi ng un t. drying is
0~ aper ature rangi ng m tk
tenperature to 140€ for a duration of, genera o2 10 /20 hours but
not limting to . It is known that any of 't he™4f or.ement i oned
processes and steps//s\preferably carried out under a substanti al
wat er-free and oxyree condition. By substantial water-free and
oxygen-free conditi ¢ it means that water and oxygen
concerned is conti 1'ous"F’hy controlled to be,l ess than
Further, the supppbrt nonnetall ocene catal yst. 2 .rdrng to this

invention, afte epared, is usually storet 3 AN Noent gas
at nosphere (e. g trogen gas, Ar gas or He gaSy at a s S
condi tion unds ghtly positive pressure befjere use I n one

enbodi nent, this invention,relates to the suppdrted nonnetall ocene
catal yst produced in line with the aforesai dQroces al so referred
to as a supported nonnetal |l ocene catal yst f Ief onnerization.
In a further embodi ment ace®rding to this i h|s i nvention
relates to an olefin h o@ eri zati on/ copol merllr zatr on process,
wherein the supporte prretél | ocene catal yst™gf °this invention is

st [for ol efsisn pol yneri zation, to
s)oand obtain a polyol efi
| efi n honmopol yneri opal yneri zation

Lon, one can directly the prior art

fornation t.hat has not' been e pressively and

used as the catal
copol yneri ze ol
In the cont

0{:onopolynerrze or
e product.

for any content or

specifically describeg hereinafter, for exa actor for
pol yneri zati on, the nt of ol efin(s), ch the
catal yst or olefin is4ntroduced, unnecessra eed of

detailing sanme further Bgrein. Accordi ng , o the present olefin

honopol yreri zati ofi/ copof ymeri zation process, Tie supported
nonnet al | ocene catglyst of this invention is u ed as the nmain
catal yst, one ore selected fromthe group sr sting of an
al um noxane, alA um num a hal ogenated-al k at um num a
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According to this invention, the honopol ynerization or

copol yneri zati on can be conducted for a duration of, generally, 1 to
15 hours, preferably 2 to 6 hours, nore preferably 2 to 4 hours, but
not limting to thi According to this invention, by

honopol yneri zati on refers to the pol yneriza af a single kind
of olefin, by copol rization, it refers to the Aeri zation

bet ween two or norg of mi,ne aforesaid ol efins. rding to this
i nvention, the cg{cat&iyst is selected fromthe-greup consisting of
an al um noxane, aph alkyl al um num a hal ogenated al kyl al um num a

fl uor oborane, a yl boron and an al kyl bor ongarmyoni um salt, such as
t he al um noxane L.t he al kyl al um num

((R) (R) Al- (Al R)-O)"-O-AI-(R)(R)) having the'foll owing fermula (1-1),

and a cyclic alum ane (-(A(R-0-)",2-) having the follow ng
formula (11-1). "perein the Rs are identical to or different
from one anot her, e éfably i dentical to one another, and each

i ndependently sel edted fromthe group consisting of,. a al kyl ,
preferably nmethylf” ethyl, and iso-butyl, no ra thyl, nis
an integer of 1 tiQ 50y preferably of 10 t crificatly, the

al uni noxane coufd He preferably selected fro group s _consi sting
of methyl alwgnaxéne,~ ethyl al um noxane, isob

n-butyl al um noxane, |preferably nmethyl alumn ne (MAO and i sobutyl
al um noxane (I1BAO, nost pteferably nethyl alum noxane (NAQ%!

The al um noxane coul d be used with one kind or as y Xtrur ejof two or
nore kinds at any ratio therebetween. As the | al

exenplified is a Conooqu A\Ng a general formula X

fol | ows: AI(R)3(I

e
F
.

N
PliaP OH

N S NH S
O OMe
1 1
NH PPhy NH PPl
V4
G Y] ¢ 0
OH OSite;
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wherein the Rs are identical to or different from one another,
preferably identical to one another, and each independently sel ected
fromthe group consisting of a CL-C8 al kyl, preferably nmethyl, ethyl
and iso-butyl, nost preferably methyl. Speci f4=sal |y, the

al kyl al um num coul d el ected fromthe group c ting of
trinethyl al um num AL{CH3) 3), triethyl alum num (CH3CH2) 3),
tripropyl al'fifriroamy Al (G3H7)3), trii sobutyf SakUmumeAL(i - CAF13) 3)
tri-n-butyl alumigdm (A (C4H3)3), triisoanyl abd ndn
(AL(i-C31-111)3), Jtri- arryl al um num (Al (C31-1 1)33 tri-hexyl

al um num (Al (C61 §§h tri-iso-hexyl alumn 1(|-CGH13)3)

di et hyl net hy| um (Al (CH3) (CH3CH2) 2) ~ang di nmet hyl

al um num (Al ( 3)2), and the |ike, Twherei n pr ef erence i s
given to trinmethyl alumnum triethyl alum num trilsobutyl alum num

and tripropyl alum nore preferably triethyl 1 num and
triisobutyl alumnu st preferably triethyl al um The
al kyl al um nup,coul d used with one kind or pxture of two or

more ki nds at any rati ora:her ebet ween. Al ogéefiat ed al kyl

al um num exenpliftfed is a conpound having a general fornula as
follows: Al (R)nX3- or Wherein the Rs are ig&Mical to or different
from one anot her ferably identical to c , and each

Qf —~a al-C8 al kyl,

i ndependent | romthe group consi

preferably met , , and iso-butyl, nost prefferably nethyl, X is
hal ogen, preferably d, n'is 1 or 2. Specifically, the

hal ogenat ed al kyl al um num coul d be selected fro group

consi sting of nonochl oro_di nmet hyl alum num (Al ( 1), dichloro

met hyl al um num (Al (CH3 ), nonochl oro diethyl Al uhenum

(Al (CH3CH2) di chl ore hyl al um num (Al (CH3€2) C12), nonochl oro

di propyl alu p
(Al (C3F17)C12)) noch di n- butyl al um nu ®AF13) 2C1),

di chl oro n-butyl m ny) (AI (CA1-19)Cl2), grohgchl oro diisobutyl

al um num (Al a- -102CD, “di chl or o i sobutyl @ i num (ALl(i-C4F13) Cl2),
nonochl oro di n-pentyl al um num (Al (C3Il-111) 2CT), dichloro

n-pentyl al um num (Al (C31-111) 02), nonochl oro diiso |penty| al um num
(ALl(i-C31-111)2C1), dichloro iso-pentylalum num (A8 ~&31-111) C12),
nonochl or o di n- hexyl al um (Al (C61-113) 2C1), di c n- hexyl

al um num (Al (C61-113)C1 nochl oro diiso-hexy| ghuniAfum
(AL(i-C6F113)2C1), diLc i so- hexyl al uM_pum]|(Al (i - 061 113)C12),
nmonochl oro yI ™ al ugd num (Al (CH3) 2CH3YCl ), nonochl oro
nmet hyl propyl m (Al (CH3) (C3H7)Cl), oro nmet hyl n- but yl
al um num (Al ( CA#3) Cl), nonochl oro et hyI obutyl al um num
(Al (CH3) (i-C4HOCL nonochl oro et hyl propyl al ugi num (Al ( CH2CH3)
(C3H7)Cl), nonoc ro ethyl ngytyl al um num (AICH2CH3) (C4H3) Cl ),

monochl or o i 8oyl BRERISEE: sk Qs Rysvihe iAo R SR

di n-butyl @Xa®RlFig% dichloro n-butyl alum num rnonochloro dii sobutyl
al um num dichloro isob al um num nonochl oro di n-hexyl al um num

1), dichloro pro al um num

di chl oro n-hexyl alumn re preferably chloro diet | um num
di chloro ethyl alum aun monochl oro din- ‘ nost
preferably nohochtefo diethyl alum num g h@l ogenal ed al kyl

al um num cout'd @ d. with one kind or as’g . or nore
kinds at any ratT® t her ebet ween. As the fl Ut oborane the

al kyl boron and t hejal kyl boron ammonium salt, exepyplified is one
conventionally uséad in this field, but without dny limtation,

t hereto. Further, according to this invention, the co-catalyst
could be used with one kind or as a m xture of two or nore kinds of
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The solvent for polynerization could be used with one kind or as a
m xture of two or nore kinds at any ratio therebetween. Accordi ng
to this invention, the total polynerization pressure under which the

ol ef i n homopol yneri zati onlgopol yneri zation is conducted is generally
between 0.1 to 10MPa, pr ably 0.1 to 4MPa, nost preflerably 0.5 to
L tation theretoy Accor ging hi s

1.5MPa, but S

i nvention, the g , t enperature at_yhigh the nIefin
honopolynerrzat ) {zation is corfduc S grally from
10C to 200C, pre .rably 4 100C, nore prefé€ ably 80 950, but

honopolynerization/copol meri zati on can be caonduct in the presence of
or in the absence of ogen gas. If prese theZpartial pressure
of hydrogen gas 31 ) ergeneral Iy betwee 01 ]NPa preferably
0.05 to 0.2MPa, but ~xm limtation tHereto. According to
the ol efin honnpoly i copolynerization process of this

t her et 0. A@Co'orng to this |nvent|on the pol yol'efin produced in
line with the present ol efi honDponnerrzatron / copol’'yneri zation
process is characterized perior particle norphol ogy, high bulk
density and specific sugf area, variant pore structure, desirable
particle size distrilfutidn a d nmol ecul ar w@tght di stribution, easy to

be chl ori nat ed, ef or €™can used for pr |ng a

chl ori nated pol } in. According to thig \

honopol ymer i™2a et hyl ene or the copoly i on ethylene

with at | east|onhe almh. olefrn(s) (herein referred t o, connnner")

selected froma C3 Cl12 al pha-olefin is further preferred As the

03 to 012 al pha-ol a 03 to Ca alpha-olefin is further preferred.
n

As the al pha-ol efi o be used herein, exenplified is yl ene,
1-but ene, 1-pentengy 1lihexene, 1-heptene, 1-octene,
4- et hyl - 1- pent eng, 1-dodecene or 4-nethyl xenel preferably

propyl ene, 1-buteqe,oi-hexene, 1-octene, - Ispentene, nore
@ g | - 17pewt ene. The
oo 2 m Xt ur§ two or

preferably prop 1- hexene, 1-octene,
al pha- ol efi [

nor e Ki nds. Accordtng to this invention, it oresents % q
conononer coul d be used dt an amount of 0.5 to 10 g per

mai n catal yst, preferably 1to5 g per 1ng of the main catalyst
According to this i nVer , when conducting the aforesaid

(]

honopol yneri zati on of ene or copolynerization of ethylene with
a smmrmy pef'yneri zati on procedure is preferred, under
lot al pol ymeri zation pressure of 0.2 to 2.0 Mra,
5 MPa, a partial pressure ratio of hydrogen gas
-0.2:1, preferable 0.02-0.1:1, nost preferably
pol yneri zation tenperature of 60 to 100 C,
preferably 70 tgB85 C, nore preferably 80 to 90 C. According to
this invention, the ethylene polynmer produced in line with the
af or esai d hoNRROIKTREHAkiGRNES n@éntayltﬁ@efo%w.ﬁgpeéruﬁarnuéa&amrbeoffunher
et hyl ene mntgn Eg commoner, has a recurring unit derived from
et hyl ene, B (y ?onally has a recurring unit derived fromthe at
| east one al pha-olefin(s), wherein with respect to the total weight
100 wt % of the ethyl ene polynmer, a content of the recurring unit
derived fromethylene of 95 to 100 wt% and a content of the

t he commoner,
t he conditi ong
preferably 0.5
to ethyl ene of €
0.03-0.08:1, and

21



According to this invention, the ethylene polynmer has a fine (less

than 75 pm) powder content of |less than 5 Wt % According to this
i nvention, the ethylene polyner has a nelt index (at 190 C and 2. 16
kg | oad) of 0.02 to 5 g/ 10 n. According to this invention, the

et hyl ene pol ynmer has a
20, preferably 4 to 10.
pol yner has a
i nvention, the
to 400 /JIM

Iar wei ght distribution My M
According to this invention
x’0.94 to 0.96 g/cnB. Ao COr di

ne pol yier has an aver afe

fqrg to this invention, 't ot iy ene pPol ymer has

a specific surface area of 0.2 to 3.0 n2/g, prefe ably 1.0 to 3.0

n2/ g, nore prefera 1.5 to 3.0 nk/g. Accorgiifg to this

i nvention, the ethylene polymer has 'a pore volune of 0.001 to 0.15

cnB/g, preferably 0.01 to 0.15 cnB/g, nore preferably 0.05 to 0.12

¢ et hyl ene
to this

cnB/g. According to this invention, the ethylene pol yner-fias a
pore size of 10 to 80 preferably 20 to _7Q nm nore pref y 20
af oresaod efin

to 60 nm Accordin

thls |nvent|on
or ethyl eney pol

i

I|f|ed is a sol vent
or/ process,_ a solid

phase chl orinatioh process, wth the!'suspension chlorination proesds
preferred. As the gdspension chlorination process, exenplified is an
aci d phase suspen ¢chlorination process, an aqueous phase
suspensi on chl oriAa process or a solution suspension chlorination
process. These price can be conduced in any manner known in this
field, deta escri thereon omtted. According to this

i nvention, “by i hati on process, a chlorinated polyolefin
(especially chl grinated pol yethyl ene) having a chlorine content of
30-70m % can b oduced. The chlorinated polyolefin (especially
chlorinated p Iy t hyl ene racte iz by a relatlvel | ow ney
rsos by e 88 B bpmEleugconR R el e CAPYa TP B (R
(e.g. 10 M%?Mﬂmmﬁre) Exanpl e The present invention is further
illustrated by using the owi ng exanples, not limting to sane.

correspondl ng
pol yet hyl ene.

The bul k density of the r was neasured accofding to the Chinese
National Standard GB 1636~ (unit: s-The_particle size

di stribution ofy t o0l Yer was measupe ' particle size
anal yzer (Mode Beckman Coul t ; ith a size
nmeasuri ng range of £t o 2000.00,um T han 75 pm

anal yzer. The specific surfag@ area, t'he pore vo une and the pore

S'hze of | t hg p‘?h%( %ﬁm&%ﬁcﬁceﬁ%@%ﬁ ﬂ:q‘(‘ﬂot Be Bsdd Wi B Bha BPELE hifdlrePof two
phystca aorsn(%[) e klr?cps at any ratlo therebetween.

According to this invention, the nonmetallocene ligand does not correspond {o
the di-ether compound conventionally used in this field as an electron donor
compound.

According to this invention, the nonmetallocene ligand can be produced in line
with any process known in this field by a person skilled in the art. For the details of
the process, one can refer to for example W0O03/010207 or the Chinese Patent Nos.
ZL01126323.7 and ZL02110844.7. All the references cited herein are incorporated
by reference in their entireties.

According to this invention, as the amount of the nonmetallocene ligand to be
used, it is preferably that the ratio by molar of the alkoxy magnesium spherical

carrier (based on Mg) to the nonmetallocene ligand is 1:0.001-0.08, preferably
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ASAP2010, Mcroneritics conpany, USA), with nitrogen gas as the
adsorption nmedia and at the liquid nitrogen tenperature (77K). The
ol i gonmer content in the polynmer was obtained as follows. About 10

g of the po r s the sanple and placed into a
paper cont ali %ﬁg%oé?%@ﬂ@éraﬂ&eﬁ@h?% n, the sa%&e and the paper

cont ai ner wer & ﬁ%%@'ﬂattﬁﬁg'ﬂ%@ﬁ?eqt%%“ FriRgc 35 fo ai ni ng
n- hept ane, anfctdiding tthethisxinverticor anésoyd &é2dnétak compeurer ispusett g tbé|
bat h. The aq@nﬁ.agttﬂegﬂng\@ger@onduct ed at 802C for 6 hours. After

conpi eti'on_of » g%e%&mb ol SN ARBCEAANNE! B ATy PhaNRE!
residue th reo g@w I ea ﬁﬁfchug}q ﬁ“@? @gpw&' Sﬂg chanber ,

no wei ght
cool ed for 30Amthfe GroeipdVB m%talmetlltierthe\ﬁrqm &YE roetal alkg f‘ahdmarzactshecﬁrwp 1

ng). The oIvEgméw[ aﬂ@ﬂ?%hdd\@eﬁfﬁhﬁéd at £domPolind1BaVihg fthd ftﬂio@ﬁb'%ﬂbﬂﬂl
f or mul a. I_?(BIOO X="1 In this formula, X represents t
nte

ol i goner co nﬁs % represents the wei ght of the sanple before
extraction, I 'gﬁ[aeeents t he wei ght of the sanple after
extraction anwheheyl ng, g. The neasurenent was repeated for two
times and themobipgpnesr zontent in the polynmer was finally reported as
t he averaﬁe oédﬁt@else v&ztgiasuregents with a deviation of not g
greater than t.in rrer t 190 and, 2. 16
kg | oad) was Méaéﬁreapnzaae&%m@ﬁ é?"RF'Pth@% Tor exa UEFEHENt y
of the pol gireniwmbafnias andthelikeh a density gradi ent met hod in
accordance W Khs & heloghh BRHE fdvadxampdl, FSCRBA IGdI1033. 2- 2010.

The content ofs ER@R@%? :nhgﬁer{@b@ is ek e%rcte lﬂf‘e %r'obp @5'1% &ES O?Qr& ol

of the My e a 2
et or mi oy, i eEelEamm s RibH: PRNA.G™bad. EoRBhEnDANg e, R and R
nonnet al | om&ﬁrﬂabd% idgatiehl Ymer diféerentrﬁmieda@yothﬁe el ement anal ysi s met hod.

The pol yneri ZSbé@ITbaﬂ?tthe’lGrMumVB h%t@&faﬂﬂd&bulm Sehpified a6 farsexample,
fol | ous. . titapi Ho?etfé?lgp idd é??4 Oftlté pt% dr¥§ﬁ I('h@ QI%UH]O éfr%%h)r?l
product in %re react or C{? \@_ﬁ
its weight! n@?& Hm TF‘Férﬁ“Odi (B U ynﬂﬁo%ﬂm o‘ﬁ £l W\S’Ptg 't ﬁléCO"'“m
cat al yst V\f&yaehdpm@éé‘@l&yZIecovwhuéetcﬂbrandec(Zb@mmzwsclmmrg tetreiovigiegl#irlof
t he pol yrrehafﬁruadwaﬂbaynddwwm@ﬁ ghifni(rytetragtsoridel (M), SkeFpRft &frabromide
nonmnet al | og\_ggeh %\t\@a jt kg pol yrrer per I g Cat). The
mol ecul ar ecul ar ht dis tio
(M M) of -1 hES 328 N s (A g R
by using t(TeCt(PBs)d ooethwfal@log:etltapemwéﬁﬁl(&lﬂ@hhbbmtﬂ@gbaﬁwhehIO(cf Higmium
WATERS Co. T|©$£¢4Hm;htrﬂar&t§u tatierbl arakienz gmeCies,Hng, Shiméety . dichlord he
chlori nat eﬁlt SRJnY e( ggtﬁylwé%hl%rré%éﬁﬂn{ NTRAGHIBRGR), i dbbuBf
Chinese St g.n l%ro tltaimlu 12%- )2}, trin-butyl chloro titanium (TiCl{C,Hg)s), methyl
trichloro titanium (TI(CH3 Cls), ethyl trichloro titanium (Ti(CH3CH2)Clis), isobutyl
trichloro titanium (Ti(i-C4Hg)Cl3), n-butyl trichloro titanium (Ti{C4Hg)Cls),
trimethyl bromo titanium  (TiBr(CHs)3), triethyl bromo titanium
(TiBr{CH3CH5)s), triiscbutyl bromo titanium (TiBr(i-C4Hg)s}, trin-butyl bromo
titanium (TiBr(C4Hg)z), dimethyl dibromo titanium (TiBry(CHs},), diethyl dibromo
titanium (TiBro(CH3sCH,).), diisobutyl dibromo titanium (TiBra(i-C4Hg)2), trin-butyl
bromo titanium (TiBr(C4Hg)s), methyl tribromo titanium (Ti(CH;)Brs), ethyl
tribromo titanium (Ti(CH3CH2)Br3), isobutyl tribromo titanium (Ti(i-C4Hg)Brs),
n-butyl tribromo titanium (Ti{C4Hg)Br3),
trimethyl chloro zirconium (ZrClI(CHs)s), triethyl chloro zirconium
(ZrCI{CH3CH.)s), triisobutyl chloro zirconium (ZrCl(i-C4Hg)s), trin-buty! chloro
zirconium (ZrCl(C4Hs)s), dimethyl dichloro zirconium (ZrCly(CHs)z), diethyl
dichloro  zirconium  (ZrCIx(CH3CHz)z),  diisobutyl  dichloro  zirconium
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The chlorine content of the chlorinated pol yethyl ene was neasured in
accordance with the Chinese National Standard GB/ T7139-2002 (the B
nmet hod) . The Mooney viscosity of the chlorinated pol yethyl ene

d St d. .
S T3S kB CRE RSN bl STLLRERE, (RCLEN ARYRE Hcpors
mn and a FENIYB @w&; ’ofe”1Y25t'i'Ch'°r° FIFONERA s Zrécﬁﬁléﬁgtsh GTobuk
chl ori nat ettichtulry etrbgniemd ZwWa€ sHE&k)r et uivhiratbtoroe dancm umi (2 G,he)CH)i nese
glatltgpal St aniﬂﬁﬁé't / Brore®- Zi88nilint h(ABr tﬂame ﬂlé‘ﬂmemroﬁlbapﬁﬂ:omum

u

Carrier G ycg‘?sojﬁ%bfawgr."C"“ﬁn"%a?rz.f PR, 00 Eutg@m"e?ty
of 1.42, aZIFANurde Besb. di Eﬂﬁd'bé‘?fﬂoaﬁ”mlﬂ’agézrﬁ&a%@ﬁe)z dietty! of
420pn), t hdibswhe entiré@riumont{ZB (i@ )i - octiisoeytyt hedibioem catirconium
treating agaphy V@;H fg)tqnhmwebfmlafdoﬂmmthﬂ@m@g)al .lne&@netnbhgﬁ@d

ot ol | osomid oG ELDREY, TR CRIRREPORNEh ;é?é%é b1
éﬁ{@ US

stirred at tr@@@ﬂﬁrﬁrﬁﬁ'ﬂ'us“d%f@rc4ﬁ édnrbeltxb@r@rpa!o(ﬂd'tcanwna
di spersion. Thénethyb tdnordi spainmrmn (HfCH (@Ml t etiethghl auhioule whaafnium

cont i NUOUS{FCHICIRY aﬂﬂ@&bu‘t r cRloFB NAhiOR @ﬂf(ﬁ(.f@%ﬁ) #irt-®lityl chloro
Cor ot el t“?m%g fasl SO R PR LN,

90C for 6 ours
tine), andh@niem | WielelGitaCitelad disopHbyl nd’r“ﬁ’é‘l’rote hefaiuat ulBfGldi-Gklglel a

supported tnmnlvmylabﬂllomehafnoana(HyGI(Qth methytl Hrishlescahpingym t(HE OtHR)CIlg), of
t he di et hogymagnesbiM HAQGINC alHRBHLCAL) 39 n-§nit@netddforo  hafnium

ot 000k oyl A gt e

he rati o by nplar
of the diet hoiry“ﬂtﬁghesqrﬁrﬁf’spﬁéw‘{f&l dHPF(Gte)2 0 t“i'?tQM'l ureee r abANBI de

was 1:2. 1. (HBe(GHyGH pht diiserlitgupmond defmommét (i cxeigl ), chinabutglt bvaso

named as Chdmim Emfmt@,wﬂg)a? JHRstANt ddrbiot MarSame @8BLICHEYaMlethy

1-1, excepy; bf(ﬂﬁo thgﬁ“uurﬂl 'l-f?é\flz(@-[ %’j‘g 3tisobutyl dibromo hafnium (HfBra(i-C4Hg)2),
trin-butyl bromo hafnium (HfBr(C4Hg)s), methyl tribromo hafnium (Hf(CH3)Brs),
ethyl tribromo hafnium (Hf(CH3CH;)Brs), isobutyl tribromo hafnium
(Hf(i-C4Hg)Br3), n-butyl tribromo hafnium (Hf(C4Hs)Br3).

As the Group IVB metal alkoxy halide, exemplified is trimethoxy chloro
titanium (TiCI(OCHa3)s), triethoxy chloro titanium (TiCI{OCH3CH,)s), trilsobutoxy
chloro ftitanium (TiCI(i-OC4Hg)s), tri-n-butoxy chloro titanium (TiCI(OC4Hg)s),
dimethoxy dichloro titanium (TiCly(OCHas).), diethoxy dichloro titanium
(TiClo{OCH;CHa),), diisobutoxy dichloro titanium (TiCly(i-OC4Hg),), tri-n-butoxy
chloro titanium (TiCI{OC4Hg);), methoxy trichloro titanium (Ti{OCHj3)Cl;), ethoxy
trichloro titanium (Ti{OCH3;CH,)Cl3), isobutoxy trichloro titanium (Ti(i-C4Hg)Cls),
n-butoxy trichloro titanium (Ti{OC4He)Cl3),

trimethoxy bromo titanium (TiBr{OCHj);), triethoxy bromo titanium
(TiBr(OCH3CHa;)3), triisobutoxy bromo titanium (TiBr(i-OC4Hg)s), tri-n-butoxy
bromo titanium (TiBr(OC4Hg);), dimethoxy dibromo titanium (TiBra(OCHjs)s),
diethoxy dibromo titanium (TiBra(OCH3sCH;),), diisobutoxy dibromo titanium
(TiBry(i-OCyHg)2), tri-n-butoxy bromo titanium (TiBr(OC4Hg)s), methoxy tribromo
titanium (Ti(OCH3)Brs), ethoxy tribromo titanium (Ti(OCH3;CH3)Brj), isobutoxy
tribromo titanium (Ti(i-C4Hg)Br3), n-butoxy tribromo titanium (Ti(OC4Hg)Br3),

trimethoxy chloro zirconium (ZrCI(OCHas)s), triethoxy chloro zirconium
(ZrCI(OCH3CHy)3), triisobutoxy chloro zirconium {ZrCI(i-OC4Hg)s), tri-n-butoxy
chloro zirconium (ZrCi{OC4Hg)3}, dimethoxy dichloro zirconium (ZrCl,(OCHj)z),
diethoxy dichloro zirconium (ZrCl,(OCH3CHy,);), diisobutoxy dichloro zirconium
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sol vent for contacting was changed to heptane, the chem cal treating
agent was changed to zirconiumtetrachloride (ZrCl4), the reaction
tenperature was changed to 85C, after conpletion of the addition,

the reacti upd tjrr at for

this exanp &?CFZ? gﬁ"ﬁﬁb {g*ﬁ‘ Z)ng k‘%)x ° Z”8§SI WU gé%é(tbwgf 3%’arrp'ieehr%xi{o
the sol ventnohlﬂro éwm@@ml(ﬁg%ﬁs @hrbftpll h'OfmémOJer (BY CdiakH2df¢1ak he
al koxy maglsebuuowy spmercroalarmmmme(Zm(eCnmbeCh))nmmmb*pdenbloro g& b nwars

1: 0. ng htm ; nol ar of the al koxy magnesi ug1 spherl cal carrier
to t t

o e ) ﬁ?eﬁﬁna%@r BEESRoN 1o DERL [ eRs SR PRI,
the same a&rBA& )2 HlISObUEGYeBiOMQ Zirepraumoi4r W P& «Bplah E-butoxy

The al koxybmoagneiscanims §AB{QaLHA)r dinestheasdiohang ettcordumi (ZrBREXGH:)2),
gagﬂleil ggn&ehﬂfx L CAbroRRY Fit¥hi f.@Pg b@ﬁg r@myzl n&[rs@bﬁmwd.&bhw AfcohiBS
The.nonmet &/EY 'ﬁg%ﬁaanﬁ”&ﬂbﬁx el Akl frbﬁsac?éﬁgﬁ SRR
95C, af t er ribsRmP ElrremUe (4 (CHuBrvi Fhoxx H@rﬁa'@a@tm@wuw@ﬁ% -linBE.

stirring aisoﬁﬁtﬁxﬁ otribdorhouesconium &r(i-Gikd)BrganpHeitotyheribedmo zifconiuen
al koxy rraggq}@g §@,Q)ar| cal carri er to the solvent for contacting was

1mol: 2000 ri met'hﬁegf a,:ﬁl%rormhg mum gﬂ?clg&&;ﬂg}ybg%%}ﬁgkfm& her hgf’%rum

carrier to th ocene 11 gan

of the al kEKEIRdTEdIdan SRRbytesy biarei bafnium t(h%Cké'h‘éﬁn'deiﬂ ttF'éHP'#tﬁéy
agent was d@hléro RhénitmuEHfGICT gl ), s dippeihded dodioret bafnaoe élfC(Q@THs)L),

was naned gggtHeRAY- dichleX@ MfSiuAr 4HERURSENOHD)Y dlifsh ASHE dshidrBenfmam! e

1-1, excep{HfE?zE (Beq-l )8' {rPWbugox?/h@\n&%Shafnlum (HfCI{OC4Hg)s), methoxy trichloro
hafnium (Hf(OCH3)Cl3), ethoxy trichloro hafnium (Hf(OCH3;CH3)Cls), isobutoxy
trichloro hafnium (Hf(i-C4Hg)Cl3), n-butoxy trichloro hafnium (Hf(OC4Hg)Cl3),

trimethoxy bromo hafnium (HfBr(OCHj);), triethoxy bromo hafnium

(HfBr{OCH1CH.)s), triisobutoxy bromo hafnium (HfBr{i-OC4Hs)s), tri-n-butoxy
bromo hafnium (HfBr{OC,;Hg)3), dimethoxy dibromo hafnium (HfBro{OCHs;).),
diethoxy dibromo hafnium (HiBry(OCH3;CH:),), diisobutoxy dibromo hafnium
(HfBra(i-OC4Hg)2), tri-n-butoxy bromo hafnium (HfBr{OC4Hs)s), methoxy
tribromo hafnium (Hf{OCH3)Brs), ethoxy tribromo hafnium (Hf(OCH3;CH,)Br3),
isobutoxy tribromo hafnium (Hf(i-C;Hg)Brs), n-butoxy tribromo hafnium
(Hf{OC4Hg)Br3).

As the Group IVB metal compound, preference is given to the Group IVB metal
halide, such as TiCly, TiBrs, ZrCls, ZrBrs, HfCl, and HfBry, such as TiCls and ZrCl,.

The Group IVB metal compound could be used with one kind or as a mixture of
fwo or more kinds at any ratio therebetween.

When the chemical treating agent presenis as a liquid at the normal
temperature, the chemical freating agent can be used as such. When the chemical
treating agent presents a solid at the normal temperature, for ease of metering and
handling, it is preferably to use said chemical treating agent in the form of a solution.
Of course, when the chemical treating agent presents a liquid at the normal
temperature, said chemical treating agent can be also used in the form of a solution
if needed, without any specific limitation.

In preparation of the solution of the chemical treating agent, there is no
limitation as to the solvent (hereinafter referred to as "solvent for dissolving the
chemical treating agent") to be used herein, as long as the sclvent is capable of
dissolving the chemical treating agent and does not change (for example dissolve)
the formed carrier structure of the alkoxy magnesium spherical carrier.
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The al koxy magnesi um spherical carrier was changed to di butoxy
magnesi um spherical carrier (My(O0C4F19)2) (having a sphericity of
2.07, a bulk density of 0.62glcnB, and an average particle size of
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t he nonnet g ftm ,ﬁnfer Ch%ln Ca{hte %re%eferr]rﬁmeg %T‘FIOU 1RS¢ EhEO%Y. ical

trichloro ti {S Jerat ur e was
changed totrq%@e ag&f\t f@r f@dﬁﬁpt&m 6 a(fﬂre%% ibiggichewical trﬂ%tmﬂea@@m Bgsents
conti nued asmdeliqud, iit isi capvahiettl @Cusosail dhemisal treating agent as such for the

treatment, while it is also acceptable to convert it into a solution before use.
Generally, the molar concentration of the chemical treating agent in its solution is,
but not limiting to, 0.01 to 1.0 mol/L.

According to this invention, as the amount of the chemical treating agent to be
used, it is preferably that the ratio by molar of the alkoxy magnesium spherical
carrier (based on Mg) to the chemical treating agent (based on the Group [VB metal)
is 1:1-30, preferably 1:2-20, more preferably 1:4-10.

According to this invention, as the way to ccnduct the contacting step,
exemplified is a way of contacting the nonmetaliocene ligand, the chemical treating
agent and the alkoxy magnesium spherical carrier in the presence of a solvent
(hereinafter referred to as "solvent for contacting").

According to this invention, there is no limitation as to the solvent for contacting
to be used herein, as long as the solvent is capable of dissolving the
nonmetallocene ligand and the chemical treating agent and does not change (for
example dissolve) the formed carrier structure of the alkoxy magnesium spherical
carrier.

Specifically, as the solvent for contacting, exemplified is a Cs.q» alkane, a Cs.q2
cyclic alkane, a halogenated Cs.1» alkane and a halogenated Cs.i» cyclic alkane, for
example pentane, hexane, heptane, octane, nonane, decane, undecane, dodecane,
cyclohexane, cyclo pentane, cyclo heptane, cyclo octane, chloro pentane, chloro
hexane, chloro heptane, chloro octane, chloro nonane, chloro decane, chloro
undecane, chloro dodecane, chlorinated cyclo hexane and so on, preferably
pentane, hexane, decane and cyclohexane, most preferably decane.

The solvent for contacting could be used with one kind or as a mixture of two or
more kinds at any ratio therebetween.

According to this invention, as the amount of the solvent for contacting to be
used, it is preferably that the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting is 1mol:75-8000ml, preferably 1mol:150-6000ml, more
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In this exanple, the ratio of the al koxy nagnesi um spherical carrier
to the solvent for contacting was 1nol: 4000nil, the ratio by nol ar of
t he al koxy nagnesi um spherical carrier to the nonnetal |l ocene |igand

was 1:0.03 i / r of the al koxy magnesi um spheri cal
carrier toprie%e?gbcl{ﬁghog% #@gﬁi ng atagnt was 1:14. The thus obtai ned
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In this exsotyene fort trntaciingothef nanirestallokeney ligragneaitacts $ehalkoxyainagresiiner
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the al koxycﬁe?r%@ﬁsﬂ%%ﬁ %@%H ﬁaédo%ﬁrf’oh%rfuftﬁe# Q&t&&ﬁﬂ@.eﬁn'ah%ﬁé? rred &329
was 1:0.05, the ratio”by nopl"ar of The al Koxy nagnesium Sphefi Ca
carrier to SeRRNGHENAEAY StePoat i ng agent was 1:8. 37 The thus obtained
support ed nonAetles way eneorclatibthy Sitst wastantingestep sh&€iModingEwargmtodiménts
Subst ant i atdrbd Beengsified.as the Exanple 1-1, except for the follow ng

changes: X'c‘ceoréﬁhé?&%e%%?f%oﬂme%ﬁﬂﬁé hath %E?{?Egﬁ. %@ ?itEER%?s%oﬁrgd

et hoxy propoxy magnesi um spherical carrier ? I )g_ rd';)@ havi ng a

spher i ci t yinoif¥e ;sobvent, fay gantagding ispyasofo prepets anmplutignd Th dispelvigecan be

particl e scorelucted3Edwemlly athibe monmel Einipecane for a duration necessary for the
nonmetallocene ligand to sufficiently dissolve. During dissolving of the
nonmetallocene ligand, a stirring (e.g. at a stirring speed of 100 to 1000 rpm) may
be used if needed. Then, under stirring (e.g. at a stirring speed of 100 to 1000 rpm),
the alkoxy magnesium spherical carrier is introduced into the thus obtained solution,
and the stirring (e.g. at a stirring speed of 100 to 1000 rpm) is continued at a
temperature of 50 to 150 °C (preferably 60 to 130 °C) until a slurry is formed. There
is no limitation as to the duration of the stirring, as long as a homogeneous slurry
can be obtained, it can be for example, 5 to 120 min, preferably 15 to 60 min.

Alternatively, according the second embodiment, under stirring (e.g. at a stirring
speed of 100 to 1000 rpm), at a temperature of 50 to 150 °C {preferably 60 to 130
°C), the alkoxy magnesium spherical carrier is introduced into the solvent for
contacting, or the solvent for contacting is infroduced into the alkoxy magnesium
spherical carrier, at the same time or after that, the nonmetallocene ligand is
introduced, and the stirring (e.g. at a stirring speed of 100 to 1000 rpm) is continued
at the same temperature until a slurry is formed. There is no limitation as to the
duration of the stirring, as long as a homogeneous slurry can be obtained, it can be
for example, 5 to 120 min, preferably 15 to 60 min.

After the slurry is prepared as aforesaid, the slurry further contacts the
chemical treating agent (i.e. the second contacting step), and then the supported
nonmetallocene catalyst of this invention is obtained.

As the way to conduct the second contacting step, exemplified is that under
stirring (e.g. at a stirring speed of 100 to 1000 rpm), at a temperature of 50 to 150
°C (preferably 80 to 130 °C), the chemical treating agent or a solution of the
chemical treating agent is {preferably continuously) introduced into the slurry. The
introducing generally continues for 0.5 to 8 hours, preferably 1 to 6 hours, most
preferably 2 to 5 hours. After completion of this introduction, the stirring is continued
at a temperature of 50 to 150 °C (preferably 80 to 150 °C) for 0.1 to 24 hours,
preferably 1 to 6 hours, so as to obtain a reaction mixture.
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met hyl ethyl benzene, the chem cal treating agent was changed to
met hoxy tribronmo titanium (Ti (OCH3)Br3), the reaction tenperature was
changed to 120C, after conpletion of the addition, the reaction
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chem cal 3goncemed is continuously controlled to be less than 100 ppm. Further, the support
nonmetallocene catalyst according to this invention, after prepared, is usually stored
under an inert gas atmosphere (e.g. nitrogen gas, Ar gas or He gas) at a sealed
condition under a slightly positive pressure before use.

In one embodiment, this invention relates to the supported nonmetallocene
catalyst produced in line with the aforesaid process, also referred to as a supported
nonmetallocene catalyst for olefin polymerization.

In a further embodiment according to this invention, this invention relates fo an
olefin homopolymerization/copolymerization process, wherein the supported
nonmetallocene catalyst of this invention is used as the catalyst for olefin
polymerization, to homopolymerize or copolymerize olefin(s) and obtain a polyolefin
as the product.

In the context of the olefin homopolymerization/copolymerization process of this
invention, one can directly refer to the prior art for any content or information that
has not been expressively and specifically described hereinafter, for example, the
reactor for pclymerization, the amount of olefin{s), the way by which the catalyst or
olefin is infroduced, unnecessiating the need of defailing same further herein.

According to the present olefin homopolymerization/copolymerization process,
the supported nonmetallocene catalyst of this invention is used as the main catalyst,
cne or more selected from the group consisting of an aluminoxane, an
alkylaluminum, a halogenated alkyl aluminum, a fluoroborane, an alkylboron and an
alkylboron ammonium salt is used as the co-catalyst, {o homopolymerize or
copolymerize olefin.

As the way of adding the main catalyst and the co-catalyst to the
polymerization system, exemplified is a way wherein the main catalyst is added
prior to the co-catalyst, or vise versa, or the main catalyst and the co-catalyst
contact with each other by mixing and then added altogether, or separately but
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treati ng agent was changed to 1:4. The thus obtained catal yst was
naned as CAT-D. Conparative Exanple |I-E Substantially the sane as the
Exanple 1-1, except for the follow ng changes: The reaction
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vacuum dr| %fqublﬁﬁﬁagwocésesﬁperature to obtain a supported

nonnetallo ene ¢ In this exanple, the ratjio of Cl2 to
t et r ahydr of ur ARCARARY i‘PrH‘lS PYBREEN. 85 e elefintahe H%?darexﬁmp'l\?@él? atle tPHen
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MyCl2 to tihap, §id:@fro! ogl hggte Wa;‘ rQetf]{ : éggh%%i#u% 8@%%” decene,

supported non ?'alloce ‘cat a .
Exanmpl e |- tundecene, 1d0decene ahd styrene As the cyclic olefin, exempllﬂed is

1-cyclopentene and norbornene. As the diolefin, exemplified is 1,4-butadiene,
2,5-pentadiene, 1,6-hexadiene, norbornadiene and 1,7-octadiene. As the other
ethylenic unsaturated compound, exemplified is vinyl acetate, and {meth)acrylate.

According to this invention, the homopolymerization or copolymerization can be
conducted for a duration of, generally, 1 to 15 hours, preferably 2 to 6 hours, more
preferably 2 to 4 hours, but not limiting to this.

According to this invention, by homopolymerization, it refers to the
polymerization of a single kind of olefin, by copolymerization, it refers to the
polymerization between two or more of the aforesaid olefins.

According to this invention, the co-catalyst is selected from the group consisting
of an aluminoxane, an alkylaluminum, a halogenated alkyl aluminum, a
flucroborane, an alkylboron and an alkylboron ammonium salt, such as the
aluminoxane and the alkylaluminum.

As the aluminoxane, exemplified is a linear aluminoxane
((RYR)AI-{AKR)-0),-O-Al(R)(R)) having the following formula (I-1), and a cyclic

aluminoxane (-(AI(R)-O-},+»-) having the following formula (11-1).

{— —A%O—Al\ % —AI}-
(I-1), w2 (11-1),

wherein the Rs are identical to or different from one another, preferably
identical to one another, and each independently selected from the group
consisting of a C-Cg alkyl, preferably methyl, ethyl, and iso-butyl, most
preferably methyl, n is an integer of 1 to 50, preferably of 10 to 30.

Specifically, the aluminoxane could be preferably selected from the group
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Substantially the same as the Exanple 1-1, except for the foll ow ng
changes: No nonnetal | ocene |igand was added during the preparation.
Rat her, a Exanple 1-1, the reaction continued under stirring at the
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1-1. pore(ﬁddﬁg g@m dléh?oqg %ll:)%gy? aluminum (Al(C4Hs)Cl2), monochloro diisobutyl
aluminum (Al(i-C4Hg),Cl), dichloro isobutyl aluminum (Al(i-C4Hg)Cls), monochloro
din-pentylaluminum  (A{CsH11).Cl), dichloro n-pentylaluminum  (Al(CsH.4)Clo),
monochloro diiso-pentylaluminum  (Al(i-CsH44).Cl}), dichloro iso-pentylaluminum
(Al(i-CsH41)Clz), monochloro din-hexyl aluminum (Al{CgH13),Cl), dichloro n-hexyl
aluminum (Al(CgH43)Cl), monochloro diiso-hexyl aluminum (Al(i-CgH43)2Cl), dichloro
iso-hexyl aluminum (Al(i-C¢H13)}Cls), monochloro methylethyl aluminum (AI{CH5)
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{CH2CH,3)CI), monochloro methylpropyl aluminum (Al(CH3z) (C;H7)CI), monochloro
methyln-butyl aluminum (Al{CH3) (C4Hg)Cl), monochloro methylisobutyl aluminum
(A{CH3) (i-C4H5)CI), monochlore ethylpropyl aluminum (AI{CH.CHs) (CsH;)CI),
monochloro ethyln-butyl aluminum (AICH,CH:){(C,Hs)CI), monochloro methylisobutyl
aluminum (AICH,CH3)i-C4Hs)Cl), preferably monochlore diethyl aluminum, dichloro
ethyl aluminum, monochloro din-butyl aluminum, dichliore n-butyl aluminum,
monochloro diisobutyl aluminum, dichloro isobutyl aluminum, monochloro din-hexyl
aluminum, dichloro n-hexyl aluminum, more preferably chloro diethyl aluminum,
dichloro ethyl aluminum and moncchloro din-hexyl aluminum, most preferably
monochloro diethyl aluminum.

The halogenated alkyl aluminum could be used with one kind or as a mixture
of two or more kinds at any ratio therebetween.

As the fluoroborane, the alkylboron and the alkylboron ammonium salt,
exemplified is one conventionally used in this field, but without any limitation
thereto.

Further, according to this invention, the co-catalyst could be used with one
kind or as a mixture of two or more kinds of the afcresaid co-catalysis at any ratio
therebetween as needed, but without any limitation thereto.

According to this invention, depending on how the olefin
homopolymerization/copolymerization is conducted (e.g. via a slurry polymerization),
a solvent for polymerization may be involved.

As the solvent for polymerization, one conventionally used in this field for olefin
homopolymerization/copolymerization can be used, but without any limitation
thereto.

As the solvent for polymerization, exemplified is a Cy44¢ alkane (for example,
butane, pentane, hexane, heptane, octane, nonane, or decane), a halogenated Cy_q¢
alkane (for example, dichloro methane), a Cqq> cyclic alkane (for example,
cyclohexane, cycloheptane, cyclooctane, cyclononane, or cyclodecane), and a Cezo
aromatic hydrocarbon (for example toluene or xylene), and so on. Hexane, pentane,
heptane or cyclohexane is preferred for this purpose, most preferably hexane.

The solvent for polymerization could be used with one kind or as a mixture
of two or more kinds at any ratio therebetween.

According to this invention, the total polymerization pressure under which
the olefin homopolymerization/copolymerization is conducted is generally
between 0.1 to 10MPa, preferably 0.1 to 4MPa, most preferably 0.5 to 1.5MPa,
but without any limitation thereto. According to this invention, the
polymerization temperature at which the olefin
homopolymerization/copolymerization is conducted is generally from 10°C to
200°C, preferably 40°C to 100°C, more preferably 80°C to 95°C, but without any
limitation thereto.

Further, according to this invention, the olefin
homopolymerization/copolymerization can be conduct in the presence of or in
the absence of hydrogen gas. If presents, the partial pressure of hydrogen gas
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may be generally between 0.01 to 1MPa, preferably 0.05 to 0.2MPa, but
without any limitation thereto.

According to the olefin homopolymerization/copolymerization process of
this invention, the ratio by molar of the co-catalyst (based on Al or B) to the
supported nonmetallocene catalyst (based on the central metal atom M) of this
invention is generally 1 to 1000:1, preferably 10 to 500:1, more preferably 15 to
300:1, but without any limitation thereto.

According to this invention, the polyolefin produced in line with the present
olefin homopolymerization / copolymerization process is characterized by superior
particle morphology, high bulk density and specific surface area, variant pore
structure, desirable particle size distribution and molecular weight distribution, easy
to be chlorinated, and therefore can used for directly producing a chlorinated
polyolefin.

According to this invention, the homopolymerization of ethylene or the
copolymerization of ethylene with at least one alpha-olefin(s) (herein referred to as
"commoner”) selected from a C; to C;; alpha-olefin is further preferred. As the C; to
C,2 alpha-olefin, a C; to Cg alpha-olefin is further preferred. As the alpha-olefin to be
used herein, exemplified is propylene, 1-butene, 1-pentene, 1-hexene, 1-heptene,
1-octene, 4-methyl-1-pentene, 1-dodecene or 4-methyl-1-hexene, preferably
propylene, 1-butene, 1-hexene, 1-octene, or 4-methyl-1-pentene, more preferably
propylene, 1-hexene, 1-octene, or 4-methyl-1-pentene. The alpha-olefin could be
used with one kind or as a mixture of two or more kinds.

According to this invention, if presents, the comonomer could be used at an
amount of 0.5 to 10 g per 1mg of the main catalyst, preferably 1 to 5 g per 1mg of
the main catalyst.

According to this invention, when conducting the aforesaid homopolymerization
of ethylene or copolymerization of ethylene with the commoner, a slurry
polymerization procedure is preferred, under the conditions of a total polymerization
pressure of 0.2 to 2.0 MPa, preferably 0.5 to 1.5 MPa, a partial pressure ratio of
hydrogen gas to ethylene of 0.01-0.2:1, preferable 0.02-0.1:1, most preferably
0.03-0.08:1, and a polymerization temperature of 60 to 100 °C, preferably 70 to 95
°C, more preferably 80 to 90 °C.

According to this invention, the ethylene polymer produced in line with the
aforesaid homopolymerization of ethylene or copolymerization of ethylene with the
commoner, has a recurring unit derived from ethylene, and optionally has a
recurring unit derived from the at least one alpha-clefin(s), wherein with respect to
the total weight 100 wt% of the ethylene polymer, a content of the recurring unit
derived from ethylene of 95 to 100 wi%, and a content of the recurring unit derived
from the at least one alpha-clefin(s) of 0 to 5 wt%.

According to this invention, the ethylene polymer has a bulk density of 0.33 to
0.50 g/cm?®, preferably 0.38 to 0.46 g/cm®, more preferably 0.40 to 0.44 g/cm?®.

According to this invention, the ethylene polymer has an oligomer content of
less than 2 g/L.
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According to this invention, the ethylene polymer has a fine (less than 75 yum)
powder content of less than 5 wt%.

According to this invention, the ethylene polymer has a melt index (at 190 °C
and 2.16 kg load) of 0.02 to 5 g/10min.

According to this invention, the ethylene polymer has a molecular weight
distribution Mw/Mn of 2.5 to 20, preferably 4 to 10.

According to this invention, the ethylene polymer has a density of 0.94 to 0.96
glem®.

According to this invention, the ethylene polymer has an average particle size
of 200 to 400 ym.

According to this invention, the ethylene polymer has a specific surface area of
0.2 to 3.0 m?%g, preferably 1.0 to 3.0 m?g, more preferably 1.5 to 3.0 m?g.

According to this invention, the ethylene polymer has a pore volume of 0.001 to
0.15 cm®g, preferably 0.01 to 0.15 cm®g, more preferably 0.05 to 0.12 cm¥g.

According to this invention, the ethylene polymer has a pore size of 10 to 80
nm, preferably 20 to 70 nm, more preferably 20 {o 60 nm.

According to this invention, the aforesaid polyolefin or ethylene polymer can be
directly chlorinated by any chlorination process known in this field as the starting
material, to produce the corresponding chlorinated polyolefin, especially chlorinated
polyethylene. As the chlorination process, exemplified is a solvent chlorination
process, a suspension chlorination process, a solid phase chlorination process, with
the suspension chlorination process preferred. As the suspension chlorination
process, exemplified is an acid phase suspension chlorination process, an aqueous
phase suspension chlorination process or a solution suspension chlorination
process. These processes can be conduced in any manner known in this field,
detailed description thereon omitted.

According to this invention, by the chlorination process, a chlorinated polyolefin
{especially chlorinated polyethylene) having a chlorine content of 30-70wt% can be
produced. The chlorinated polyolefin (especially chlorinated polyethylene) is
characterized by a relatively low Mooney viscosity (e.g. 60 or less) and a relatively
high tensile strength (e.g. 10 MPa or more).

Example

The present invention is further illustrated by using the following examples, not
limiting 1o same.

The bulk density of the polymer was measured according to the Chinese
National Standard GB 1636-79 (unit: g/cm®).

The particle size distribution of the polymer was measured on a laser particle
size analyzer (Model LS230, Beckman Coulter company, USA) with a size
measuring range of 0.04 to 2000.00um. The fine (less than 75 um) powder content
of the polymer was automatically obtained from the analyzer.

The specific surface area, the pore volume and the pore size of the polymer
were measured with a five-point method on a physical adsorption analyzer (Model
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ASAP2010, Micromeritics company, USA), with nitrogen gas as the adsorption
media and at the liquid nitrogen temperature (77K).

The oligomer content in the polymer was obtained as follows.

About 10 g of the polymer powder was weighted as the sample and placed into
a paper container with a known weight. Then, the sample and the paper container
were placed together into an exfractor containing n-heptane, and then the extractor
was placed into a thermostatic oil bath. The extraction was conducted at 80+2°C for
6 hours. After completion of the extraction, the paper container with any polymer
residue thereon was placed into a vacuum oven and dried at 90°C till no weight loss,
and then placed into a silica gel drying chamber, cooled for 30 min therein, and then
weighted (to the accuracy of 0.1 mg). The oligomer content was calculated in line
with the following formula.

x="1""2 0100
m

In this formula, X represenis the oligomer content, %; m;, represents the weight
of the sample before extraction, g; m. represents the weight of the sample afier
extraction and drying, g.

The measurement was repeated for two times and the oligomer content in the
polymer was finally reported as the average of these two measurements, with a
deviation of not greater than 5%.

The melt index of the polymer (at 190 °C and 2.16 kg load) was measured in
accordance with ASTM D 1238.

The density of the polymer was measured with a density gradient methed in
accordance with the Chinese National Standard GB/T1033.2-2010.

The content of the Group IVB metal (for example Ti) and the content of the Mg
element in the supperted nonmetallocene catalyst were determined by the ICP-AES
method, while the content of the nonmetallocene ligand was determined by the
element analysis method.

The polymerization activity of the catalyst was calculated as follows.

Upon completion of the polymerization, the polymer product in the reactor was
filiered and dried, and then weighed for its weight (by mass). Then, the
polymerization activity of the catalyst was expressed by a value obtained by dividing
the weight of the polymer product by the weight (by mass) of the supported
nonmetallocene catalyst used (unit: kg polymer per 1g Cat).

The molecular weights Mw, Mn and the molecular weight distribution (Mw/Mn)
of the polymer were determined at a test temperature of 150°C by using the GPC
V2000 type gel permeation chromatographer (from WATERS Co., USA), with
1,2, 4-trichlorobenzene as the solvent.

The chlorinated polyethylene sample was prepared in accordance with the
Chinese Standard HG/T2704-2002.

The chlorine content of the chlorinated polyethylene was measured in
accordance with the Chinese National Standard GB/T7139-2002 (the B method).
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The Mooney viscosity of the chlorinated polyethylene was measured in
accordance with the Chinese National Standard GB/T1232.1-2000, with a preheat
time of 1 min, a rotation time of 4 min and a test temperature of 125°C.

The tensile strength of the chlorinated polyethylene was measured in
accordance with the Chinese National Standard GB/T 528-2009 with an [ type
dumbbell-shaped cutter.

Example |

Example I-1

The alkoxy magnesium spherical carrier was diethoxy magnesium spherical
carrier (having a sphericity of 1.42, a bulk density of 0.32g/cm?® and an average
particle size of 420um), the solvent for contacting was n-octane, the chemical
treating agent was titanium tetrachloride, the nonmetallocene ligand has the

——=N

structure o 8, .

The diethoxy magnesium spherical carrier (5g) and the nonmetallocene ligand
were weighted, added thereto n-heptane, and stirred at 300rpm for 30min, heated to
90°C to obtain a homogeneous dispersion. Then, to the dispersion, titanium
tetrachloride was continuously dropwise added for a duration of 2 hours, after
completion of the addition, the reaction continued under stirring at 90°C for 6 hours,
filtered, washed with hexane for 3 times (60ml each time), and finally vacuum dried
at the normal temperature io obtain a supported nonmetallocene catalyst.

In this example, the ratio of the diethoxy magnesium spherical carrier to
n-heptane was 1mol:1000ml, the ratio by molar of the diethoxy magnesium
spherical carrier {o the nonmetallocene ligand was 1:0.01, the ratio by molar of the

diethoxy magnesium spherical carrier to titanium tetrachloride was 1:2.1.
The thus cbtained supported nonmetallocene catalyst was named as CAT-1.

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

The nonmetallocene ligand was changed to e the
O

solvent for contacting was changed to heptane, the chemical treating agent was
changed to zirconium tetrachloride (ZrCl,), the reaction temperature was changed to
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85°C, after completion of the addition, the reaction continued under stirring at 85°C
for 10 hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:1500ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.015, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:3.

The thus obtained supported nonmetallocene catalyst was named as CAT-2.

Example 1-3

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

The alkoxy magnesium spherical carrier was changed to dipropoxy magnesium
spherical carrier (Mg(OPr),) (having a sphericity of 1.83, a bulk density of 0.40g/cm®,
and an average particle size of 530um), the nonmetallocene ligand was

™= the solvent for contacting was changed to ethy! benzene, the

reaction temperature was changed to 95°C, after completion of the addition, the
reaction continued under stirring at 95°C for 4 hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:2000m|, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.02, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:5.

The thus obtained supported nonmetallocene catalyst was named as CAT-3.

Example I-4

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

The alkoxy magnesium spherical carrier was changed to dibutoxy magnesium
spherical carrier (Mg(OC4Hg);} (having a sphericity of 2.07, a bulk density of
0.62g/em?, and an average particle size of 630um), the nonmetallocene ligand was

™ the solvent for contacting was changed to decane, the

OH

chemical treating agent was ethoxy trichloro titanium (Ti(OCH,CH3)Cls), the reaction
temperature was changed to 100°C, after completion of the addition, the reaction
continued under stirring at 100°C for 3 hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:3500ml, the ratio by molar of the alkoxy magnesium
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3-1C spherical carrier fo the nonmetallocene ligand was 1:0.02, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:10.
The thus obtained supported nonmetallocene catalyst was named as CAT-4.

Example I-5

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

The alkoxy magnesium spherical carrier was changed to dimethoxy
magnesium spherical carrier (Mg{OCHz),) (having a sphericity of 2.2, a bulk density
of 0.25g/cm?®, and an average particle size of 275um), the nonmetallocene ligand

S
OH P:O

was , the solvent for contacting was changed to decane, the

chemical freating agent was ethoxy trichloro titanium (Ti({OCH,CHj3)Cl;), the reaction
temperature was changed to 110°C, after completion of the addition, the reaction
continued under stirring at 110°C for 8 hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mal:4000mi, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.03, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:14.

The thus obtained supported nonmetallocene catalyst was named as CAT-5.

Example I-6
Substantially the same as the Example |-1, except for the following changes:

|
F

‘\ 0
The nonmetallocene ligand was r, the solvent for

OH F

contacting was changed to 2-ethyl octane, the chemical treating agent was ethyl
trichloro titanium (Ti{CH>CH3)Cls), the reaction temperature was changed to 120°C,
after completion of the addition, the reaction continued under stirring at 120°C for 16
hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:6000ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.05, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:8.
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The thus obtained supported nonmetallocene catalyst was named as CAT-6.

Example I-7

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

The alkoxy magnesium spherical carrier was changed to ethoxy propoxy
magnesium spherical carrier (Mg(OEt){(OPr)) (having a sphericity of 1.3, a bulk
density of 0.52g/cm®, and an average particle size of 350um), the nonmetallocene

ligand was on 0 , the solvent for contacting was changed to

methyl ethyl benzene, the chemical treating agent was changed to methoxy
tribromo titanium (Ti(OCH;)Brs), the reaction temperature was changed to 120°C,
after completion of the addition, the reaction continued under stirring at 120°C for 25
hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:8000ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.06, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:3.5.

The thus obtained supported nonmetallocene catalyst was named as CAT-7.

Comparative Example I-A

Substantially the same as the Example -1, except for the following changes:
No nonmetallocene ligand was added.

The thus obtained catalyst was named as CAT-A.

Comparative Example I-B

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

The ratio by molar of the alkoxy magnesium spherical carrier to the
nonmetallocene ligand was changed to 1:0.02.

The thus obtained catalyst was named as CAT-B.

Comparative Example |-C

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

The ratic by molar of the alkoxy magnesium spherical carrier to the
nonmetallocene ligand was changed to 1:0.04.

The thus obtained catalyst was named as CAT-C.

Comparative Example |-D
Substantially the same as the Example -1, except for the following changes:
The ratio by molar of the alkoxy magnesium spherical carrier to the chemical
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treating agent was changed to 1:4.
The thus obtained catalyst was named as CAT-D.

Comparative Example [-E

Substantially the same as the Example I-1, except for the following changes:
The reaction temperature was changed to 100°C.

The thus obtained catalyst was named as CAT-E.

Comparative Example [-F
The magnesium compound was anhydrous MgCl,, the solvent for dissolving
the magnesium compound and the nonmetallocene ligand was tetrahydrofuran,
the chemical treating agent was titanium tetrachloride. The nonmetallocene ligand

has the structure o .

Anhydrous MgCl, (5g) and the nonmetallocene ligand was weighted, added
thereto tetrahydrofuran at the normal temperature to completely dissolve same,
after stirred for 2 hours, hexane as the precipitating agent was added thereto to
precipitate same, filtered, washed with hexane for 2 times {(60ml each time), dried
by evenly heating at 60°C under vacuum to obtain a modified carrier.

To the modified carrier, 60ml hexane was added, then under stirring, titanium
tetrachloride was dropwise added thereto for a duration of 30 min, after that, the
reaction continued under stirring at 60°C for 4 hours, filtered, wash with hexane for
2 times (60ml each time), and finally vacuum dried at the normal temperature to
obtain a supported nonmetallocene catalyst.

In this example, the ratio of MgCI2 to tetrahydrofuran was 1mol:210ml, the ratio
by molar of MgCI2 to the nonmetallocene ligand was 1:0.01, the ratio by volume of
the precipitating agent to tetrahydrofuran was 1:1, the ratio by molar of MgCI2 to
titanium tetrachloride was 1:0.15.

The thus obtained supported nonmetaliocene catalyst was named as CAT-F.

Comparative Example |-G
Substantially the same as the Example I-1, except for the following changes:
No nonmetaliocene ligand was added during the preparation. Rather, a

\\/Q
nonmetaliocene complex having the structure of Yo was

Oty
T

dissolved in dichloromethane, and then added thereto the solid obtained by the
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Upon conparison of the experinment No.1l with the experinment No.2, the
experinment No.3 with the experinment No.4, the experinent No.5 with
the experinent No.6 in Table 1-1, it is clear that upon
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was continuously supplied thereto to keep the total polymerization pressure
constant at 0.8MPa. Upon completion of the polymerization, the inside of the
autoclave was vented to the atmosphere, and the resultant polymer product was
discharged from the autoclave, and weighed for its weight (by mass) after drying.
The particulars of the polymerization reaction and the evaluation to the
polymerization were listed in the following Table I-1.
Copolymerization: an autoclave for polymerization (5L), a slurry polymerization
process, hexane (2.5L) as the solvent, a total polymerization pressure of 0.8MPa, a
polymerization temperature of 85°C, a partial pressure of hydrogen gas of 0.2MPa,
a polymerization time of 2 hours.
Specifically, 2.5L hexane was added to the autoclave for polymerization, and
the stirring means was started. Then, a mixture of the test catalyst (50mg) and a
co-catalyst (triethylaluminum} was added thereto, wherein the ratio by molar of the
co-catalyst (based on Al) to the test catalyst (based on the central metal atom) was
100:1. Then, butene-1 (10g) was added thereto all at once as the comonomer, and
then hydrogen gas was supplied thereto till 0.2MPa, and finally ethylene was
continuously supplied thereto to keep the total polymerization pressure constant at
0.8MPa. Upon completion of the polymerization, the inside of the autoclave was
vented to the atmosphere, and the resultant polymer product was discharged from
the autoclave, and weighed for its weight (by mass) after drying. The particulars of
the polymerization reaction and the evaluation to the polymerization were listed in
the following Table I-1.
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produced in line with th| s invention shows a rel atively higher

Tabl e 1-1,

it

cat al yst agtt+vityyfor—otgfrmmpotrynerizatiom, andresulits in a pol ynmer
having a rel gtlvel y hi ghgr [bu| k den5|ty, a rel atilve| y| hi gher 30
specific surpace area, |alrel atively (hijgher |pore s|ize, |and a nore
desirabl e rm{lgegulﬁérgo'_ !\gi ghtcl?)cgst i but|i ogn‘\i %;c’%coy p(\ircl%dtm th a supported
nonmet al | o¢eBec.cld} HBYSt S @iced , by, |di MBI ¥ | QUBPE IS Ng a
nonmnet al | ogene—conptexjonto—arcarter T whithmgkes—the pol yner
produced i1 hsl neg W th thijs | nvention nore suitgblle for use in
pr epar ati on Qf a chl oriinatijon| pol yet/hyll ene| by g chl prinati on process.
35 Chl ori nat pon |[Expnpl e The| chl prijngtijon| was |canducted in line with
an aqueous ase spspensiljon chl prifngtilon| procegs.| Specifically, to
3500kg of waper,| upder [st|irripg] 10Kg |of | a| diisper|si hg|agent (sodium
pol ynet hacnybate]), | 1| 2kg |(of| al susperjsi|jon| st abi l|i zler{ (a 40 copol yner
of ethyl eng Bxipde. RRUPLARYIghe| oXi de) |« o TiUadts [a0] giul si fier
(pol yvi nyl py&rel i“ddneY. | fare Blccessi|vely| Ao8e® | ™kl A hen 550kg of the
pol ynerg pr dicEd T h 1T ne withl thi's 'ilnvientT onlwas lagdad, after heat ed
to 35-48C, (2.5 tlo Bkg of |an| ihitiatdr |(benzoperloxi de) | was added
theretog af{iser Qleal ed under| al sealled clonditi on |tg 60C| chlorine gas
was supplied £Bretolin tlhrieel stages« |l n| the|filrst b stage, with
respectgto %og@@ 1S | By S (G150 | FHeE @1 nen & || @ 18| 195 parts by
wei ght g)f ¢kl 3rone| gas | wess [vpp e | i<t [ aos¢ il | of [ ai] on t enperature
of 75 t 8(QT, a [chfofinatji on pr essurfe [of [ <. ZMHa [and a chl ori nati on
durati d®m off A5 tlo pO|miln.| I|n [ he sedond ktage, (wilthl respect to 100
parts wei ght |of | t he |pal yjrer, | 260 [t o 2P0| part|s |by| wei ght of
chlori gas3was| supplijed, mith|ajchl dripati on |tenmperature of 100 to
10 110& a|cklor]|i i| TN [l : DA Dri nati on
durati dn of 23 %@ g ggﬁﬁgtgﬁ)ﬁgﬁt g§§r§1 respect to 100
parts by werghtjof | tiepgtymer, 150 to 165 parts—byrwei ght of
chloring gas_was| suppliled, wthja|chloripation|tenperature of 125 to
132C, agchljoEipatipn|pressurel of 0.[4MPa| and|a |chl orination duration
of 95 to 1058n¥n. WAt |the |end, | a| chl driinafed pollyet hyl ene suspensi on
was obt@i ned® Phien| 15 f|i l|t e e, | plessed, | neutir gl ijzed, | washed with
wat er, @entrﬂﬂﬂ al | separgted and drijed, g c¢hljor|i nat ed| pol yet hyl ene
having @ chi §r@neycentent| rof B3{ 371 (% pwas- 0wt & ieed: | Fhe pol ymer used
i n thisSChl|oPi natd on | Exams? e 1Ris—t Frd “hlof e |pr|etineed|in 1ine with
the experifent No.p |n|Tdblle [-1, |and [a £hlodi fatled| pol yet hyl ene
havi ng % c el e
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chl orine content of 35.1w % was obtai ned, which shows a Money
viscosity of 59, 20a VOC content of 0.24wm % a nelting enthal py of
<2J/ g, a Shore hardness of 49A a tensile strength of 12.2MPa, and a
el ongation at break of 776% Exanpl e 11 The et hyl ene

honopol yneri zatjon or co oly i zatiqn inpyolved,in the follown 5
Exanpl es and ﬁrcﬁr‘?% aoggf?‘%sem&&m@ram? hi Wer‘?ﬁ’&”m&ﬂhw 3
fol | owi ng prmiesst No.3 witiotheapygrireemtNd. 4,dhe egperiaenoblbdweitt e experiment
pol yreri zatj sl..u S I

Be The soi banr i 32bls, 51° sols, HeBr S BherE phRBYRERERSS iirtdasl 2ol
pol yner i zatncmseeﬁperﬂamjh/ewmch%mlesathpbmrﬁspwwdr rommetatiocerte Gatalgst of
hours. s _iPRGAiG3hbYs aighioBRtforkfrer gfdled Lo the autoclave for

pol yneri zation, he stirTring nmeans was started Then, a mixture

f the test | t th
added ther et o iR Psrﬁar'%)crfirw SRR by LB A TN TR
on Al) to Thdgetldsit |ea:tea1tyrﬁtth@asimiy@xﬁthmeataeattrnaﬂeamaﬂd@crrearsesvmh%

100: 1. Thepg, Db(tddf‘ﬁg@ﬁ dfictaltite né'ﬂﬁéﬂd e Mf?&ﬁfc%?‘}ﬂt& khﬁﬁéli&%cﬁéé@f@%‘?

parti al pressure }/ ene was con
thereto t odR@eFseshhilst Hie %ﬁ#eruwelghtoﬁlsmbég@uroé tbermlmr a@rr@msmpa.

Upon cqgpl srolaa@n@écéda@n@gl VI Fhk aﬁdmes trae tHeﬂﬁérﬁﬁ*etQﬁoc%H@ ||§é'r‘id)§ﬂuﬂV§a
was vented.to . the atno

er e a ere ul pro UCt VVaS
di schar ged YFIRR Oheas et eiabh FrbyBS S Fisn PopBFPkl
40 after degmparison of tﬁ@mbyrﬁf&émtzm Howmith & aatlieﬂﬁ'leatlﬁlofm in Table I-1, |t |s

pol ymeri ZaEIeQPtI’(a?He]e a%Fia{a/uH heP 84&%[{/‘5{ %nzc%alsgg 23 Cegrﬁmgi}/%%a{ﬁg c(,hemlcgl

as the sol vent ol'yner 'zat'i on preéssure G
pol yner i zatrealimgt agepticahalinodfice@5@o the polalystincreasén tponmemplarigorhofuths .

Speci fijgal !ei/perra-re'i_’nl- NBelX\ﬁi‘&?t Ip@ﬁﬁ’r%ﬁt N8.15he TQHqull ﬂg@ clfeﬁrr that the catalﬂste

pol yneri zation, means was starte
of the tesRCtvhY &h%seS(s@ﬁt@ r%‘?ﬂ”&"%@ﬂfé@éﬁ 95@“9@’€'r pd e H'IotﬁﬁJr@ﬂrWe'Q{?és

added t her gk@ibuldtesths polyther atda@ehy agBhafeatfiort tbmpeﬁat@rat.aéryéées( hesed

1001 Theh PBufdhes P1dgerontoingdn e & B SierEnos ih 198 migaton
conononer , peddcesdiffant baytelysig émtegms oriv?strvstuiapﬁ rtlmjpelirfwmencesstoflthe msultantI
uppl i og 't PaaeD H, Bharliftf M onfReaibb o e W S0 aC R (BB’ Y
at 0. 8MPa. taﬂmﬁatEM‘r%‘{qd@n of the poI yneri zation, the inside of the
aut ocl ave wasyUpentefphisdnhét tAE BRSONEER NAMNDot @wfti@‘%@ é)?}:féhrr%ﬂ D(IGEI'B in
product YeTadb Al 8oded B 1P oalhaF bR e 17 iNEWHIEH Rloddof ME! ONt
( mass) relatrveiy hrgh bulk density, a relatively high specific surface area and a relatively
25 high pore size.

Upon comparison of the experiment No.2 with the experiment No.17 in Table
[-1, it is clear that the supported nonmetallocene catalyst produced in line with this
invention shows a relatively higher catalyst activity for olefin polymerization, and
results in a polymer having a relatively higher bulk density, a relatively higher
specific surface area, a relatively higher pore size, and a more desirable molecular
weight distribution, as compared with a supported nonmetallocene catalyst
produced by directly supporting a nonmetallocene complex onto a carrier, which
makes the polymer produced in line with this invention more suitable for use in

preparation of a chlorination polyethylene by a chlorination process.

30

35

Chlorination Example
The chlorination was conducted in line with an agueous phase suspension
chlorination process. Specifically, to 3500kg of water, under stirring, 10kg of a
dispersing agent (sodium polymethacrylate), 1.2kg of a suspension stabilizer (a
40 copolymer of ethylene oxide and propylene oxide), 0.7kg of an emulsifier
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Exanpl e 11-1 The al koxy nagnesi um spherical carrier was a diethoxy
magnesi um spherical carrier (having a sphericity of 1.42, a bulk
density of 0.32glcnB, and an average particle size of 420pnm), the
sol vent for contacting was n-octane, the chemi cal 15 treating agent
was titani (ROMVBEYIPNERIAONEY avere 1SECRSHIYEY adds e BB | thera F§O0kG $f e polymer
The di et hopspdoesghiasiinerwigpihes ineaition avasi added Safjer diedtediite 35ethitel 2bltoGkge
| gand wer g ¥Riigih®BH (h&FBpeokiley fhe AdB8PhaRGk, Ald rlatdd BRldtia 38QEAM
for 30m n, heated tgogoc Q obtain a hom)&;(\igeg{és. d¢1ﬁ%er5| on. Tger];t to
the di sper S5O 1o QN M"20"T GEF 2kan SYRRIEY NS00t PiTotEPS™ dP SPwild
added for 8fager with apsrect o ABQ marts vt weighbabthe: Pelimer t7RetoatRfi paidm by
the react i waighboftdhiwried gasdes sapplied] with atchBiatioartefpaaturs of 75 td &°€da
R e kol i e S o
cat ol yet . 15D cioe, WRPEsPEeho o pt ) Vet bR boh chBdp dap parc
spherical Baweight of ghipEne, gpe wagrfeiPRkied. Withia colgorationtta@peratyre abylORde ar
of the l8i et t05€y arohgmiesiiamprepéiee iof &b.3MHRar drer a thiotiltion alurativaldf de10e2.5
ligand wasndyrf. Akne i@ diddd, WithYesfilcttfo Ao MR B HEBRXY: tREGBGSIeH M50 to
spheri cal ﬁ%{]rlfr to Ihéafnlﬂjmtetrachl orllde was 1 ?._’L. ion 1 Thet ‘
suppor t ed [ONRETSPY BRERESTchioting Jps s sYBRIPS: ¥H & StfrrgAtion temperature o
honopol ynmet2% i 131C. dichleripatippairesrere ghs0-AlPeiand geflediatien suragon P85
showi ng a ®01@ama. ydtthaehdva tilodhatéd Peiyehylghatsuspdnsiopesdoobteined sthei
the pollynefipas reaed! fslidizedd washdd WRAYalef, Qlnttuds 36EMBtedhdriedOger
cont ent of@.rYnalg?/]da atéllge Igélwess trt]'ularr? /5 m, ggﬁfﬁgzr c,/(:(\?wnt ep%moﬁfd
4 6w % a FUPINERRRYStYIeTRyAviNd g § z.q?ecng 8EAT 6V WA GPEIRSh, 4
nol ecul ar wei githe golymer waed snthisnvianinsnation Exagple wagdhespalymeyt produced in
0. 961g/ cnB, lirenwilv drecypepiment o2 irsTalsle 6, SwDp ohlodnaipe pollethylsne hadeg a
area of 1. 54n&itk coter dP85 QwrB IR HMin&y, QRRIPHHRS% MBoRSY Bsds#E0,
1‘(7)-043,[ oo Eig%%c?rtlt_egtf oft I Sat G Y dfih SRhdiny SF LIRS o ST RLIMESDS: An,

a tensile strength of 12.2MPa, and a elongation at break of 776%.

Example Il
The ethylene homopolymerization or copolymerization involved in the following
25 Examples and Comparative Examples was conducted in line with the following
process.

Homopolymerization: an autoclave for polymerization (5L), a slurry
polymerization process, hexane (2.5L) as the solvent, a total polymerization
pressure of 0.8MPa, a polymerization temperature of 85°C, a polymerization time of

30 2 hours.

Specifically, 2.5L hexane was added to the autoclave for polymerization, and
the stirring means was started. Then, a mixture of the test catalyst (50mg) and a
co-catalyst (triethylaluminum) was added thereto, wherein the ratio by molar of the
co-catalyst (based on Al) to the test catalyst (based on the central metal atom) was

35 100:1. Then, hydrogen gas was supplied thereto till a predetermined partial
pressure, and finally ethylene was continuously supplied thereto to keep the total
polymerization pressure constant at 0.8MPa. Upon completion of the polymerization,
the inside of the autoclave was vented to the atmosphere, and the resultant polymer
product was discharged from the autoclave, and weighed for its weight (by mass)

40 after drying.

Copolymerization: an autoclave for polymerization (5L), a slurry polymerization
process, hexane (2.5L) as the solvent, a total polymerization pressure of 0.8MPa, a
polymerization temperature of 85°C, a polymerization time of 2 hours.

Specifically, 2.5L hexane was added to the autoclave for polymerization, and
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Substantially the same as the Exanple 11-1, except for the follow ng
changes: The nonnetal | ocene |igand was"h" , the solvent for GOl
contacting was changed to heptane, the chem cal treating agent was
changed to zirconiumtetrachloride (ZrCl4), the reaction tenperature

was changethe: $firdegmeans yas SaRsdetTingR, %rniidilée aldiettesireatalyt (FQng) arsha
conti nued omdatalyst (triethylgluainuBfGvdsoadded theteto)meherein thd ratib tiysmelxaofpthe,
]g 2? Lg; 't gc eb-chfysA{Hasy o r}s%euf@ss@asl@tqséséa%ﬁ ih%rcgpﬂaltrhéglﬁi’tgiﬁ? Was
magnest um <onar g MBeher DB weh A8eddinefety i BEia 74tk dSBec ey apts,
the rati'o BnmydEroesroasnsasapupied fgistediianregsstarmingd reglial ipsessurs. @Re
chem cal t fieslyiaigylergewss wastinlo8sly 50pfied thenefo tat Ieetbppthartehabdalpmenmtion
cg: ?! glst \r/\lﬁl%ssﬁkrﬁgcbo?%nﬁétfwbﬂpﬁ. ge&.ﬂlcmskga@bf Qlltﬁypd{y[n?e\t/}iiz?tick}%?ﬁ(g%ﬂegﬁs
e gcat . TEri il arad vl 1oane oo/ eC b M8 el i prda i pps
densi ty of digchssgediian thgayperlgeimand weighedforgts weighy/(by massliafier divings

t han 7§Opr’r) powder content of 3.4wm% a nelt index (at 190 C and 2. 16
kg | oad) of 1pxfngeal40m n, a nol ecul ar wei ght distribution (Mv M)

of 3.86, a demnsity of 0. C . aver rt.icle size of 362
a specific sqlr?ﬁ éz"ic?gfoé o g(%)?, g%?%??ﬁ?'gaq Cﬁ"ﬁ&&%‘%\%&ﬁi@%waﬁnﬁﬁg@c Fagama
pore size €ATign(hagingng saherisHY @ht!-4% a Rk depsify pin@38ePm did s @veagm
et hyl ene oparfi8eSsing %f 420pmt thet savertt Her roctactinigngas m-dctdes:, i thedcHerdeal

but ene-12 ofrediing Wh&At %8s EXAMDME tekcRIoMES RN hbAMbaIb &S AdEhde hat Nfe

Exanpl e 11-1, except for the faollow ng changes: The al koxy magnesi um
spherical carrier was changed i propoxy magnesi um spheri cal
carrier (Mg(OPr)2)\ (havi Spheficity of 1.83, a bulk density of

0. 409/ cnB /
Ol D

The diethoxy magnesium spherical carrier (5g) and the nonmetallocene ligand
were weighted, added thereto n-heptane, and stirred at 300rpm for 30min, heated to
90°C to obtain a homogeneous dispersion. Then, to the dispersion, titanium
tetrachloride was continuously dropwise added for a duration of 2 hours, after
completion of the addition, the reaction continued under stirring at 90°C for 6 hours,
filtered, washed with hexane for 3 times (60ml each time), and finally vacuum dried
at the normat temperature to obtain a supported nonmetallocene catalyst,

In this example, the ratio of the diethoxy magnesium spherical carrier to
n-heptane was 1mol:1000ml, the ratio by molar of the diethoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.01, the ratio by molar of the
diethoxy magnesium spherical carrier to titanium tetrachloride was 1:2.1.

The supported nonmetallocene catalyst was used for ethylene
homopolymerization, with a hydrogen gas partial pressure of 0.2MPa, showing a
catalyst activity of 6.2kgPE/gCat, the performances of the polymer was measured
as: a bulk density of 0.38g/cm?®, an oligomer content of 1.7 g/L, a fine (less than 75
um) powder content of 4.6wt%, a melt index (at 190 °C and 2.16 kg load) of
0.84¢9/10min, a molecular weight distribution (Mw/Mn) of 3.62, a density of
0.961g/cm®, an average particle size of 350pm, a specific surface area of 1.57m?g,
a pore volume of 0.00355cm?g, a pore size of 47.43 nm, a content of the recurring
unit derived from ethylene of 100 wt%.

" structure

20
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Example 1I-2
Substantially the same as the Example II-1, except for the following changes:
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25 and an average particle size of 530pm, the nonnetall ocene |igand
was PP ', the solvent for contacting was changed to ethyl benzene,
the reaction tenperature was changed to 95C, after conpletion of the
addition, the reaction continued under stirring at 95C for 4 hours.
In this exanple, the ratio of the al koxy nmagnesiu herical carrier
to the 30 solvent for contacting was 1npl: 2000, rati o by nol ar
of the al koxy magnesi um spherical carrier to theyho tal | ocene

li gand was 1: Qh&ZnoriniRallcabhe® 1R¥ndoas of~tMeal koxy Magngei W8lent for
spherical carrier to the chem cal treating : h
supported nonnetal | ocene catal yst was used Tpr ethyl ene

copol yneri zation, with a hydrogen gas parti gh~pressure of 0. 10MPa,
showi ng a catal yst activity of 13.5kgPE/ gCat,' the perfornances of the
pol ymer wasonteciinarwab elwangad dalhepttens theychemical 3GglicgrB@gentrwad changed to
cont Ient _ 01;I zifboRint-tetr@chibii®: (Aregp tﬁéw@acﬁcg] tBMbe RAWE WasEPBhGI tod5°8, & %
anelt in - : o

mol ecul gr g\ﬁp&%or&%&}% %gﬁl%hlt?m%%@%o%or%g% ng&%g%tirﬁrﬁ%%fs% C for 10

0. 955g/ c8"OWUR average particle size of 348pm a specific surface
area of 1.94nly this &xpople, Wt atie off the. ABPeC MRYYssiem mphericdl zarrish 152the 8
an/ a cont gcmermffc;rtd@ﬁtam@waé MGokTB00nflethe Y& By okesitié amexphaffesium

w % a con : : -

W% 10 Ex%m?‘ggffﬁé?éﬂ e iEsaif §é'§ gge‘ar{gorrga%?%gt@ ﬂ%ﬁgégg#g%ﬁ@g?ﬁhe
except for@ BTSSP TSR AT IEr i BefheBus?! HeRfinea9smt ¥phiei cal
carrier-was chaggegtpported bunanvetaiingerssi natalyster wasl wsedri ér  ethylene

( My( 0CAF193cholyinteaizatich, awigp Aekydibden @hs Paftial predutek ofl@NISMPBA, tholving a

0. 629/ cn8, cﬁQQs@bti@%ﬁS@@ag KOPEIJ St Ethd | ffoftharea? of e pdififier was measured

nonnet al | ogse:na bulll( %%n5|ty\,\§50.389/cm3, an oligomer content of 1.3g/L, a fine (less than 75

um) powder content of 3.4wt%, a melt index (at 190 °C and 2.16 kg load) of
0.26g/10min, a molecular weight distribution (Mw/Mn) of 3.86, a density of
0.958g/cm?, an average particle size of 362um, a specific surface area of 1.73m?g,
a pore volume of 0.0038cm?g, a pore size of 49.46 nm, a content of the recurring
unit derived from ethylene of 98.5 wt%, a content of the recurring unit derived from
butene-1 of 1.5 wi%.

15

20

Example 11-3

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

The alkoxy magnesium spherical carrier was changed to dipropoxy magnesium
spherical carrier (Mg(OPr),) (having a sphericity of 1.83, a bulk density of 0.40g/cm?,

25 and an average particle size of 530um), the nonmetallocene ligand was

" the solvent for contacting was changed to ethyl benzene,
OH

the reaction temperature was changed to 95°C, after completion of the addition, the
reaction continued under stirring at 95°C for 4 hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:2000ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.02, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:5.

The supported nonmetallocene catalyst was used for ethylene

30
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the solvent for contacting was changed to decane, the chem cal
treating agent was ethoxy trichloro titanium (Ti (OCH2CH3) C13), the
reaction tenperature was changed to 100C, after conpletion of the
addi tion, the reaction continued under stirring at 100C for 3 hours.
201 n this esRadEIization Wil ipohyirogie 9as 1Rekipl mERRseE @nlsihETa. cdewing a
carrier tocathlystsadtivibnof Tbﬁkgﬂﬁﬁg@m ’thegaanfasné:mﬂa:dﬂi’dﬁﬂ)mﬂ]ymehww ateiasurby
l”P' ar dOf the %biﬂ@&hé{lﬁ%ﬁf%ﬁ)&rﬁﬂ%{dli@%?ﬁt&?}ﬁtégrofto)'@s?gtllﬁga fi‘r?&‘l(@sfr%athéﬁ’?gne
i gand was_ 1:0. o/MD [o)
phori cal£E) ke 5kt ol SN} Pl e %tfh%‘@mésaa@%é% doad) of
suppor t &d AdReELEIN. od ef@lasHipR| YaightngistripyEen t Giw/Mnyefe 38325 density of
copol yner i 2 855gmm” vart avepadeyparbge nizgat 3péprn| @bpauifessuiaes afealof O5MAs/g,
showi ng a §aod V&Dm@céf'OVOMBcM3/§33-pg@ﬁfé 8682 18 hRE PEIkST FRBREScAing he

pol ymer was_. r : bul ensity of 0. /cnB,. an oligo

ont ent of L GEMEG FEonf BB bt odlh ‘odbient ol e einind Lnfl 5% horpo
a nelt indexteper! of§8 Wnd 2. 16 kg | oad) of 0.02g/10nin, a nol ecul ar
wei ght 18i stribution (MM Mn) of 4.02, a density of 30 0.953g/cnB, an
average parti gk&msiedeqof 376,um a specific surface area of 1.76n2/g,
a pore vol une,o §.0 236cnB/ re si of 49, 17 a cgntent of
the recurri ngSH%ﬁt nt@@y %e?ﬂ%%ﬁg%r”@%eﬁﬁf ewpgfoﬁr%r}g_%o%%ﬁwe%f

t he recurri ngThRiakoge Magaasivmnsphelita sauier yas ehanggd/ie dbpshipgnesiun
Subst ant i abpheritale camine (big(QO4HEX dhplirg Bl spheriitg egit 2.08) at belk f derisityiofg
changess (.g2dRf 2Py 2 EHIGE phiBle SARES 'G%Q%mgfathé InBhmdRRo&hRNgaRd Was

f
di met hoxy magnesi um spherical carrier (M )2) (bhaving a

sphericity of 2.2, a density of 0.25g/cnB, and an average
particle size of 275,u t he nonnetal | ocene |igand 46 chemi cal
treating age as/etoxy trichloro titanium (Ti (OCH2CH3) C13), the
reaction tenpefat §re was Chathgesbltent fdro@ntadting rwasopipnged da deband)ethe

@wn continued under stirring at 110C for 8 hours.

5In this exanple\ the ratio of the al koxy magnesi um spherical carrier

to the
chemical treating agent was ethoxy trichlore titanium (Ti(OCH,CH,)CI), the reaction
temperature was changed to 100°C, after completion of the addition, the reaction
continued under stirring at 100°C for 3 hours.

In this example, the ratioc of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:3500ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.02, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:10.

The supported nonmetallocene catalyst was used for ethylene
copolymerization, with a hydrogen gas partial pressure of 0.05MPa, showing a
catalyst activity of 32.8kgPE/gCat, the performances of the polymer was measured
as: a bulk density of 0.39g/cm®, an oligomer content of 0.3g/L, a fine (less than 75
um) powder content of 2.1wt%, a melt index (at 190 °C and 2.16 kg load) of
0.02g/10min, a molecular weight distribution {(Mw/Mn) of 4.02, a density of
0.953g/cm®, an average particle size of 376um, a specific surface area of 1.76m?g,
a pore volume of 0.00236¢cm®g, a pore size of 49.17 nm, a content of the recurring
unit derived from ethylene of 99.7 wit%, a content of the recurring unit derived from
butene-1 of 0.3 wt%.

20

25

30

35 Example -5

Substantially the same as the Example [I-1, except for the following changes:
The alkoxy magnesium spherical carrier was changed to dimethoxy
magnesium spherical carrier (Mg (OCHj3),) (having a sphericity of 2.2, a bulk density
of 0.25g/cm?, and an average particle size of 275um), the nonmetallocene ligand
46



solvent for contacting was 1nol: 4000nil, the ratio by nolar of the

al koxy magnesi um spherical carrier to the nonnetal | ocene |igand was
1:0.03, the ratio by nolar of the al koxy magnesi um spherical carrier
to the chem cal treating agent was 1:14. The supported nonnetal | ocene
catal yst was used for et hyl ene 10 copol yneri zation, with a hydrogen
gas partial pressure of dMPa, showi ng a catal yst activity of

27. 6kgPE/ gCat, the perfor es of the polyner was neasured as: a

bul k density of (0. 38g/ a an ol igomer content of 0.8g/L, a fine

(I ess thanyge T wddr cont it é&fveﬁt%%c@ta&m@%és A (Plechill, the
and 2.16 kg | ) 0. 759/ 10m n, nmol ecul ar Wwei ght di'stribution
(MM Mn) of 3.52, adensity of 15 0. 958g/ cnB, an average particle size
of 402pm a specifi€ surface area of 1.45n2/g, a pore volune of
0.0037cnB/ g, a porersize of 55.62 nm a content of the recurring unit
derived fromethylene of 99.5 w% a content of the recurring unit
derived fr cmerhivaldreatidg agerd m&s\w%xyZﬁtﬂi}mw{amuhifﬁcmmﬁmlg)aﬂhbyeédmen

sane as thg teCwad chand@iCBPI10PET aftdtohflidtioW #Ané ?559&? the reactlgn ot

contacti ng the chemcal treating a

ane,
was eth ?C\?AQ'J:’H'F%PB&E ﬂ'%’r‘?gﬁﬁﬁﬁ&ﬁ(f@é&g PC13), the reaction
t enper a ure wis thish gxgraplet dhel piig, oRtheaslkexy ﬁ@gmsewmcﬁwh@rlcetl rearrigd dipt then,
the reacti solvardfidricontdtingaas 18ibl:4000ng, tak ratidMHy rholar dthdalkbsy magnesium

E Elessgrsgﬁ%ﬁ‘eé'ﬁg'?c?ﬁﬁéége.@ nérhrﬁ‘etéﬁd%%ﬁé( li 54 '1'?(?3;3?{%} i8lb I:rrarl gﬁth{eﬁe
e o e ! e Lelbrtarafin to (e icsh heathiblsaer & %?

nd was
1: 0. 05, the rab¢o Pipradedr ymmatalogene| kesfglystagwesi uuﬁeéph@n céthylene
carri er0t ocdpulynedrizatia@n| with @abydiggeaggas paeil bré&ssureher SIROMPH, ethowing a

nonnet al | oggRRsCAidhyY 8t 2] PESGEhtT e RIHAWEREs of the polymer was measured
as: a bulk density of 0.38g/cm?®, an oligomer content of 0.8g/L, a fine (less than 75
um) powder content of 3.7wt%, a melt index (at 190 °C and 2.16 kg load) of
0.75g/10min, a molecular weight distribution (Mw/Mn) of 3.52, a density of
15 0.958g/cm®, an average particle size of 402um, a specific surface area of 1.45m?/g,
a pore volume of 0.0037cm®/g, a pore size of 55.62 nm, a content of the recurring
unit derived from ethylene of 99.5 wt%, a content of the recurring unit derived from
butene-1 of 0.5 wt%.

20 Example I1-6
Substantially the same as the Example 1I-1, except for the following changes:

F
r
N

\ o]
The nonmetallocene ligand was ¢, the solvent for

F
O ¥

contacting was changed to 2-ethyl octane, the chemical treating agent was ethyl
trichloro titanium (Ti(CH,CH,3)Cls), the reaction temperature was changed to 120°C,
after completion of the addition, the reaction continued under stirring at 120°C for 16
hours.

In this example, the ratio of the alkoxy magnesium spherical carrier to the
solvent for contacting was 1mol:6000ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.05, the ratio by molar of the
30 alkoxy magnesium spherical carrier to the chemical treating agent was 1:8.

The supported nonmetallocene catalyst was used for ethylene

25
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honopol yneri zation, with a hydrogen gas partial pressure of 0.2Mra,
showi ng a catal yst activity of 17.4kgPE/ gCat, the perfornmances of the
pol ymer was neasured as: a bulk density of 0.38g/cnB, an oligoner
content of 1.5¢g/L, a fine gl ess than 75 pm) powder content of 4. 1wt %
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benzene, the chemical treating agent was changed to nmethoxy tribrono
titani Uk (Ti (Ex@pBriBy, the reaction tenperature was changed to 120C,
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carrier todéfutty mdOgadn’oasdanldvgene psaitcld se @6 35048), tad honrhytanmeas
of the al koxy magnesi um spheri cakcarrier to the chemcal treating
agent was 1:3.5. The supported et al | ocene cat al yst was used for
et hyl ene 25 honopol At h a hydrogen gas partial pressure

of 0.2NRa, W ng & 4k gPE/ t, the

per for nanclgrigt, el a5 saentsB epRla. g, chnoed to

0. 37g/cnB, an oligoner cntent o g/L, a fine (less than 75 pm
fdex (at 190 C and 2.16 kg | oad) of

0. 45¢g/10m n, a nol ecul ar weight distribution (MvM M1) of 3.31, a

density of mathy0.citl gherizBne atheacheragel reating lagesi nasothadgepnto methoxy

specific syiptRes ithfian of .(écﬁgaggé %ho Fe R t&%é'r‘gﬁxré?umtawgl%gé&@ﬁiwcﬁ
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same as thBOW&anpl e 11-1, except for the followi ng changes:
In this example, the ratio of the alkoxy magnesium spherical carrier to the

solvent for contacting was 1mol:8000ml, the ratio by molar of the alkoxy magnesium
spherical carrier to the nonmetallocene ligand was 1:0.06, the ratio by molar of the
alkoxy magnesium spherical carrier to the chemical treating agent was 1:3.5.

The supported nonmetallocene catalyst was wused for ethylene
homopolymerization, with a hydrogen gas partial pressure of 0.2MPa, showing a
catalyst activity of 9.4kgPE/gCat, the performances of the polymer was measured
as: a bulk density of 0.37g/cm®, an oligomer content of 1.2g/L, a fine (less than 75
um) powder content of 3.7wt%, a melt index (at 190 °C and 2.16 kg load) of
0.45g/10min, a molecular weight distribution (Mw/Mn) of 3.31, a density of
0.961g/cm®, an average particle size of 380um, a specific surface area of 1.55m?g,
a pore volume of 0.00295cm®g, a pore size of 50.26 nm, a content of the recurring
unit derived from ethylene of 100 wt%.

235

30

Comparative Example 1I-A

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

No the nonmetallocene ligand was added.

The catalyst was used for ethylene homopolymerization, showing a catalyst
activity of 5.5kgPE/gCat, the performances of the polymer was measured as: a bulk
density of 0.38g/cm®, an oligomer content of 1.9g/L, a fine (less than 75 um) powder
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No the nonnetal | ocene |igand was added. The catal yst was used for
et hyl ene honopol yneri zati on, showi ng a catal yst activity of

5. 5kgPE/ gCat, the performances of the pol yrrer was neasured as: a bul k
density of O. 38g/cn8 an oligoner content o fine (less
than 75 prorpenioed-2uiht 2 melondex fait 190 %PﬁﬁﬂtZi%géﬂoqddtofﬂgwwcﬁwa,
2.16 kg | oad)ecofar veliht) HisOitoution AViveidrd ofidar, aedegkity mtsgafgﬁnm% an afddagdh)

gf s4e;2:|1f | 2 pE@BR! diYe F e:ﬂsﬁﬁllgi %g&mcagur?éé%(r)?%@v&aﬁ %Bﬁhp @re%olu%@%ﬂ
oro el g DU B ik of 4 sy o BRLER H ikRid bt o

et hyl ene oPthibﬂe\ﬂ/f 6)90 @Hhpar ati ve Exanple 11-B Substantial ly the
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area of 1. 581844, adinpdiess tanuffeyol) pOwdEbBitB 0f4. 1atYoa enedi indexofat 48065
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111 exceBtlr RSN o BFedsion aharess palet e B9 o dogl: Thiece
al koxy magh@di el SHmEei éarpor@a\fqlqr@e &Q%S%dae@anqr@)@&wﬂ AEEAd s
changed t ocdntént®4 theTreeursing poit terilveddromesthl/leoe eht0wt’al yst was used for
et hyl ene 25 honopol yneri zati on, showi ng a catal yst activity of

7. 8kgPBhHhgCat , gémﬁg%g% %g%ﬂ%% of the polymer was neasured as: a bul k

density of O. r content of 1.0g/L, a fine (less
than 75 pn) p® ?nt@&ht*@ﬁan&ﬁa%thexﬁwp@ il exceptfaxthedeliondng ehasges:2. 16
kg | oad) of OTb8grationby, malanpbfedti aalkawyi glegndsistr isphérioah davierMy toé

3. 24, fa deﬁﬁrﬁé’taﬂ%ggeﬂw\fﬁeha%e@ﬁf agR particle si zeoof oggg um a
= bor 3l 26 of o SianEd o ndpiilEethe F MR WD Jedl B3 CERRT o
et hyl ene ofonpier! Weﬁza%'hp%'%’ﬂgv%cﬁﬁ%(ﬁ%ﬂeéwm of¥.8kgP Q@Jb@@aﬂ@rfpanweﬁ he
same as t hef ’dﬁgammmrlmsﬂnew@pas feobulk kiengityl df B augenoth an géigom&sddnéent

al koxy naggesbym §mAE(keskhamard i) pbRdér@ntdhe Bt 8Bt §RhdiNBdSoRRt oV
the °C and 2.16 kg load) of 0.689/10min, a molecular weight distribution (Mw/Mn) of
3.24, a density of 0.961g/cm?®, an average particle size of 352um, a specific surface
area of 1.54m%g, a pore volume of 0.00327cm®/g, a pore size of 49.32 nm, a
content of the recurring unit derived from ethylene of 100 wt%.

30

Comparative Example 1I-D

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

The alkoxy magnesium spherical carrier to the chemical treating agent #% the
ratio by molar of was changed to 1:4.

The supported nonmetallocene catalyst was used for ethylene
homopolymerization, showing a catalyst activity of 9.7kgPE/gCat, the performances
of the polymer was measured as: a bulk density of 0.39g/cm?, an oligomer content
of 2.2g/L, a fine (less than 75 um) powder content of 4.5wt%, a melt index (at 190
°C and 2.16 kg load) of 1.05/10min, a molecular weight distribution (Mw/Mn) of 3.85,
a density of 0.961g/cm?, an average particle size of 363um, a specific surface area
of 1.47m?g, a pore volume of 0.00284cm®/g, a pore size of 45.63 nm, a content of
the recurring unit derived from ethylene of 100 wi%.
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ratio by nolar of was changed to 1:4. The supported

nonnet al | ocene catal yst was used for ethyl ene honopol yneri zati on,
showi ng a catalyst activity of 9.7kgPE/ gCat, the perfornmances of the
pol ymer was neasured as: a bul k density of 0.39g/cnB, an oligoner
content 40 of 2.2g/L, a fine (less than 75 pm powder content of
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W % Corrpa ‘atﬁf"@’é °If_:>1a°’rfﬁtl e Il- The magnesi um conpound was
anhydrous MyCl2, the sol vent for di ssol vi ng t he magnesi um conpound

and the nonmetahiparfine Exb@prd-was tetrahydrof uran,
The magnesium compound was anhydrous MgCl,, the solvent for dissolving
the magnesium compound and the nonmetallocene ligand was tetrahydrofuran,

30 the chemical treating agent was titanium tetrachloride. The nonmetallocene ligand

has the structure s :
OH D

Anhydrous MgCl, (5g) and the nonmetallocene ligand was weighted, added
thereto tetrahydrofuran at the normal temperature to completely dissoive same,
after stirred for 2 hours, hexane as the precipitating agent was added thereto to
precipitate same, filtered, washed with hexane for 2 times (60ml each time), dried
by evenly heating at 60°C under vacuum to obtain a modified carrier.

To the modified carrier, 60mi hexane was added, then under stirring, titanium
tetrachloride was dropwise added thereto for a duration of 30 min, after that, the
reaction continued under stirring at 60°C for 4 hours, filtered, wash with hexane for
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30t he chem cal treating agent was titaniumtetrachl oride. The
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20 polymer narrows or broadens accordmgly. This fact indicates that the
nonmetallocene ligand shows a function of narrowing the molecular weight
distribution of the polymer. Upon comparison of Example [I-1 with Comparative
Example II-D, it is clear that the activity of the catalyst increases as the amount of
the chemical treating agent to be introduced into the catalyst increases. Upon

25 comparison of Example Il-1 with Comparative Example HI-E, it is clear that the
catalyst activity changes as the reaction temperature changes, and the molecular
weight distribution of the polymer broadens as the reaction temperature increases.
In view of this, it is easy for a person skilled in the art to in accordance with this
invention, produce different catalysts in terms of activity and the performances of

30 the resultant polymer by changing the nonmetallocene ligand to be used or the
reaction temperature involved.

Upon comparison of Example lI-1 with Comparative Example |I-F, it is clear
that upon copolymerization, the catalyst activity increases significantly, which
implies that the supported nonmetallocene catalyst of this invention shows a

35 significant comonomer effect.

Upon comparison of Example Il-1 with Comparative Example 1I-G, it is clear
that the polymer produced in line with this invention has a relatively high bulk
density, a relatively high specific surface area and a relatively high pore size.

40 Example II-4 (Application Example )
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decreases as the amount of the nonnetall ocene ligand to be introduced
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IE;]\é(r)r{)Ygdl I chlor|natlyﬁgpes%gf@ﬁuosﬂ\ﬁPQEn@éWnﬁaﬁcﬂ'l &urmlénhof%%ro%hvﬁ the

0] t1o
by | FrsPBhsiAgs i Tosrerin (0 ShrkaR weiBF or7t bRk, KB RZ00 o
support ed hbmeighalof sbleriee gas lapstupplied; WS 3 sblerination tsmemeatire 35 100 to
si gni fi cant1@Qrarhieenatdd pebsure of <U13MPaCme@bhlsﬂmtimﬁ doxatiopl of 1151t012.5

wi th Cdfipa V) I d
inline w F‘E‘é %h‘ﬁéﬁ%m sEadel “I?h rb§ éC§ %Bguﬁqwg&gﬂ% o8
el atively E’F'PF °s‘hhr‘9‘rﬁ8e9'°‘§ﬁ"@§ Saﬂa“egy h RGN GRS o
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conduct ed ton108 mén. ittthe and aa| abiotisatpl @syetyiRpe RasEhshl was obikined, then

process. Sm?e%élp@@ésbﬁ nélﬁraﬁéélpmseéd wteruag#ﬁrrfugéﬂs%bér%d K&l a2
di sper sipng e}gr"}%%& Hm[fl)é) % %)t Ly at 2Kkg~of ‘a suspension
stabilizer P }% Yigite ¥ehrelheoxi de and propyl ene oxi deé 0. 7kg
of an enul sifidpepo W@%Wﬁwﬁﬂihamé/ﬁtwépg 44 kng it xaraple
and then 550kg aoti 4 melopohlﬁmolmmnmeehbumg ki ¢hdoriniet doritdrit of | IR ans

‘(’\’gznggdg?wl@gﬁaﬁ{edhﬁ:ﬁicﬁ%hb&s%‘:’méér% \%sé;sit 0359 vacﬁf‘cbﬁ}bﬁt' &td)é4 wt%, a
conc en « B-Ab8 ORI égﬂ;ﬁage e A T i e
I'n t he “Pi r sBNd plpngatipn af br ct?0fo 100 parts by wei ght of the
polymer, 170 to 195 parts by
It will be apparent to those skilled in the art that various meodifications 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
30 modifications and variations of this invention provided they come within the scope of
the appended claims and their equivalents.
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10 weight of chlorine gas was supplied, with a chlorination
tenperature of 75 to 80C, a chlorination pressure of <0.2MPa and a
chlorination duration of 45 to 60 mn. In the second stage, with
respect to 100 _parts by weight of the polyner, 260 to 290 parts by
wei ght of chl o?-[)éﬁéigas was supplied, with a chlorination tenperature
of 100 to 110C]. A whtessi fnapradocipg es supperietl ddiniidlacened catalybl, @ompesingn

duration ofin}. &eh be%&téém@%”@nn‘ﬂeihllb@&et h@a{rﬁi MHRAE chdvhich fr@ﬁ%cégérf?
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132C, a éhl @ﬁsm%rﬁWEg%u%n%ﬁ regferabiva camarising Hhe rsterital osPréRstiag i the
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provi ded the éé%éng'% ED%IF afef c e 01 't P.rgn EB @éls ﬂdrﬂ-é?r f’fﬁ%”f ﬁgﬂ)
equi val ent smde@n&ﬁmb‘ Se'ecfed irorm aprfbc%e§trﬁ@h -ehadt R Repnghedi piior .t wre
nonnet al | oceeteraldy slagh tindepenpentlyi seledtdt frietrep ©f-C, caighiethairg oa branched

nonmet al | ocqpg, hb&anereblybah etigm cal treating agent seI ect ed froma
G oup I met a e pr n ox ne5|
Cnap P 5t b ARTBRURL LB, B GREY S SuRha RSSO rRMEgpS Pl
nonnet al | oc&igen h ,%ﬁéph@Wyé%énﬁogmrﬁe | f‘udoab%rﬁ ba'hdjeﬂ“ﬁ'é’ aﬁ Q o 1.0
magnesi um sgher,i preferally rd.25 to 0.7 fyerpt; @semrcpreldralzy <08 tert5 g/cm®, and2an
The processarfsdt PhhbletskeCoian 1 2000MMRT ?fé?er'aﬂl témetopfm%ﬁemefe bra€erably
sol vent, thgodﬂtgnlré%bau ocene |igand contacts he al koxy nmagnesi um
spheri cal cafr er, “4nd then 10 the chenical treati ng agent i s added
for a f@Pther oHiterpcess accorsilnm*ﬁélwow&@rea%&*@rrmwt@' ceneyfigang is one
wher ei n t heorahkmexselerderh&ginuhe igroupeqmeisting efitheyconpeuhds haNiag the following
My( ORa) (ORagtrucgrein Ra and Rb are the sanme as or different from
each other, and each independently selected froma Cl1-C18
straight-chain or Banched al kyl, preferably each independently

sel ected fromag4 C1-ClO strai ght-chain or branched al kyl, nore
preferably each T nde dently selected froma Cl1-C6 straight-chain or
branched al kyl, further prgf]sgr ably each independently selected froma
Cl-C4 straight-chaifg or b hed al kyl, nore preferably each

i ndependently sel ecied ffroma C2-C4 strai ght-chain or branched al kyl,
nost preferably b /L,L::eéhyl 204. The process according to claim1,
wherei n the al k¢Xy nagnesi um spherical carrier has a spheri city of 1
to 3, preferably 1 to 5 a bulk density of 0.2 to 1.0 gicnB,
preferably 0.25 to 0.7 g/an hore preferably 0.3 to O. /cnB, and
an average parRE@rel%ions e morg 6e[?9§d R tb@@@#paspfys'smgt% s ioliowng
nor e pr éferemhpoubd@ @A} andlibedolfoming compound (B),
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255. The process according to claim1, wherein the nonnetall ocene
ligand is one or nore selected fromthe group consisting of the
conpounds having the following structure, /Gd E\p A(R3)cl R2
preferably one or nore selected fromthe group consisting of the

foll ow ng 30 corrpound/EA) and the foll owigg conmpound (B), nor e
preferably one or miBg sel ected fromthe group consisting of the

foll owi ng conpound (A-1), the follow ng Grarrpound (A-2), the follow ng
conpound (A-3), theM follow ng compound -4), the follow ng
conmpound (B-1), the{follow ng conpound (B;2), the follow ng compound

(B-3), and the fol [Dwi phg\c%@)ound (B-4), B (A—\l) 3(A- 2)
=] ={( (R%)q R (R”)q
R? R®
and '
(A) (B)

more preferably one or more selected from the group consisting of the following
compound (A-1), the following compound (A-2), the following compound (A-3), the
5 following compound (A-4), the following compound (B-1), the following compound

(B-2), the following compound (B-3), and the following compound (B-4),

E
/
Gy
\N
a RN
G’d S A\ 3
\ (R7)q,
N 6
R 4 R
~
C A.\ R9
|_< (R%)q
R7
R! 2 s
(A-1) (A-2)
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(B-3) inall of the aforesaid formulae, gis 0 or 1; 5dis 0 or 1; A

Is selected fromthe group \NR22 sel eni um at om | R24, R20 (B-4)
consi sting of an oxygen atom a sulfur atom a \pR27

RZO
R19
RZI
/E
RIS
Gy
\
N N Z
V4 Rl Vi
N A\
(R3)q Y
RS RIS
R® R13
R’ 5
RS R 14
y R 7
(A-3) (A-4)
E
/
Gy
\F
10
/E R\ /
Gy n- S A\
\ R (RB)q
F 6
RJO\C/ R
~ A 0
R]l \(R:;)q R
1 R7
R RZ 3
(B-1) (B-2)
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-N(0) R25R26,1 , -PR28R29, -P(0)R390R31, a sulfone group, a sulfoxide
group and -Se(0)R39, wherein N, 0, S, Se and P each represents a
coordination atom 10B is selected fromthe group consisting of a
nitrogen atom a nitrogen-containing group, a phosphor-containing
group and a C1-C30 hydrocarbyl; is selected fromtRe®group
consisting of a nitrogen atom an oxygen atpi a suffur atom a

sel enium atom a phosphor atom a nitrogen-con
phosphor - cont ai ni ng group, a Cl1-C30 hydrocar byl W f onglgroup or a
sul f oxi de 15 group, m@prein N, O, S, Se and P g gpresents a
coordi nation atom /S selected fromthe Qo4 Hting of a

ni trogen-cont ai ni ngQr oup, an oxygen-contai ni Ng\y )

sul fur-containing grqup, a seleniumcontaining grioup,

phosphor - contalnlng giroup and a cyano group, Rherkin N0, S, Se and
P each represenﬂ%.thbordlnatlon atom 20FR'8 se)ected fromthe group
consisting of a nitrXdgen gtom a nitrogen-contaf ni
oxygen- cont ai ni ng grqup, ;‘sghp r-containi RgIgrbpup,
selenlun}contalnlng Q) ou- and a@9phosphor - cont ai g gf oup, wherein N,
0, S, Se and PRréac Asents a coordi nagléon & om={ i s sel ected from
t he group consistiwv of a\Cl- C30 hydrocarbyl ,ja subs{ituted 25 G -C30
hydr ocar byl and an ¥ PURCh § ; g fzed fromthe
group consi sting oj/e rogen-cont ai ni ng gr oups n- cont ai ni ng
group, a sulfur-goentai nhng group, a seleniﬁgﬁconta ning group 56 and
a phosphor-contai ni ng grgaup, wherein N, O, Se and,P each
represents a coordi nation atom ang js selected fromthe gr oup

consi sting of &43)trogen-containing grougB-dn oxygen-contai ni ng

group, a sul f up-dneRtR sbREadT&WLIacd Sel eni um cont ai ni ng group, a

ay

gisOor1;
5 disQor1;
A is selected from the group consisting of an oxygen atom, a sulfur atom, a
\NRZZ \pR27
selenium atom, | |, NR®R¥ -N(OR®R®, | , -PR®R?® -P(O)RPOR*, a

sulfone group, a sulfoxide group and -Se(O)R¥, wherein N, O, S, Se and P each
represents a coordination atom;

10 B is selected from the group consisting of a nitrogen atom, a
nitrogen-containing group, a phosphor-containing group and a C;-Csg hydrocarbyl;

D is selected from the group consisting of a nitrogen atom, an oxygen atom, a
sulfur atom, a selenium atom, a phosphor atom, a nitrogen-containing group, a
phosphor-containing group, a C-Cjzy hydrocarbyl, a sulfone group or a sulfoxide

15 group, wherein N, O, S, Se and P each represents a coordination atom;

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

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

G is selected from the group consisting of a Cy-Cyp hydrocarbyl, a substituted

25  C4-Cyohydrocarbyl and an inert functional group;

Y is selected from the group consisting of a nitrogen-containing group, an
oxygen-containing group, a sulfur-containing group, a selenium-containing group
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5 phosphor-contai ning group and a cyano group, wherein N, 0, S, Se
and P each represents a coordination atom -> represents a single

bond or a double bond - represents a coval ent bond or an ionic bond,
Rl to R4, RGWSO R21 h |nd ntl seI ed fr mthe rouE)Ft
consi sting 307 8fPNOSR r‘i?& "3 8Fﬁ fredfs o &P ead% F¥4N 8d

C1- C30 hydr eraadibglionagidman i nert functr onal gr oup, R22 to R36, |R38
and R35 are eaghisi ssepandent kthe gel é@@rstmg)mftéﬁﬂlt.@g@m@om@mmgsgrdng ah

a hydrogen af.of} Anfadi ron¥d5981ﬁf htafth oab B bbb Ao roup, a
TR St e il e il s Uk

(preferabl yre@nesentﬁrmmcwd!mshqna’rgm wi th one anot her; the i nert
functi onal grouprdpse@a{sem.ﬁglefbbaabtQ@og;m@ugn@onsi sti ng of a hal ogen

at lo.m an ox%/g_e_n__- Pés%h&'é‘@o»%fe%’ﬂon@or”érﬁ[ﬁﬂg%ﬂ gontaining group, a
silicon-contaiping_gr nj rnin »
sul fur-cont ai nﬁln d%éjt% ﬂg% egahtﬂa?w?fri% @¥ Bﬂﬁg[e‘gfréﬂ{)%f@r%'é‘{ EQNSiBg p
and a nilfr oof@ blaf#fpgﬂﬂ)ﬂ@m @ GeCadivdbcaryma substiutadoCconsivsitdcagybaind be

| one pair einegtfirtiond driwe, W2t fd)lg@nR@?ta«amR%\arby@Bchg@d\ep%haamryaseﬁbt@r@om
hydrocar bylLfe rEH;?%Bhér ﬁdof%lhgt%gew r%:ag@/ r8§é/r9 TN SIALCTN A THATO

C
o
el e um coRt b RO Bl helr Besshaib gﬁta?rﬂ% begitaliereti o one

sel eni um co
provi so t hagnathernambanysadjaeend gioyen mayrierm aibagd gr a0pg (nrhfera%r an aromatic
sul f ur - gent And)iwig decidthel;ne ni trogen- contai ning group, the

sel eni um cont ajjai fgy Qu%BnQrgﬁBE\g h&g&é&@@ﬁ‘roﬁpmea%%bﬂ%ggi f‘\h h%)ggn

P d Se in the grou
he Subt | { B0t S oXSRS - F TR IAG CBHP. P GEIeB OB TGO (a SHg-conlSining

hydr ocar byl 9108Ri A@eomenigm-¢antaining eseun, e aul{uscosteinig swupr eniracdnddioigen
atom and a gbup3Calkydsteigpoih arkdé hmrormmmt allocene ligand is nore

pr et er abhy onegoris WiekiciChsf' 61 bl s E‘gay&%r tﬁQﬂér‘reS&)'aﬂgeI}Q&r&nh n the

foll owi ng co gocarbyl substltuted'3 (Eso

t he group CWEB‘?%'}@E@“OTE FH@O%"I%&E”

hydrocarbyl, oxygen- contarnmg group, a sulfur-containing group, a
nitrogen- contammg group, a selenium-containing group, and a phosphor-containing
group, with the proviso that when R® is the oxygen-containing group, the
25 sulfur-containing group, the nitrogen-containing group, the selenium-containing
group or the phosphor-containing group, N, O, S, P and Se in the group R® each
can act as a coordination atom; and
the substituted C4-Cy hydrocarbyl is selected from a C-Csq hydrocarbyl having
one or more substituent(s) selected from a halogen atom and a C,-Cjg alkyl group,
30 the nonmetallocene ligand is more preferably one or more selected from the
group consisting of the following compounds,

S i —N
PPha P

N
ol ol pn
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5and 6. The process according to claimb5, wherein, the hal ogen atom
is selected fromthe group consisting of F, C, Br and I,

\NR22 the nitrogen-containing group is selected fromthe group
consisting of I NR23R24, -T-NR23R24 and - N(0) R25R26, \ PR27, 10t he
phosphor-containing group is selected fromthe group consisting of I
, PR28R29, p(0)R30R31 and _F, (0) R32(0R33), the oxygen-contal 1
group is selected from the i sti hydr oxy, .

- T- OR34, s selject

group consi sii and- T- S02H

t he sel eni um ted friomthe gr onsi st ng
of -SeR38, ‘ (10) RS9 the. group T is
sel ected fromthe group ,/ i a Cl- dr ocar and a
substituted Cl-C36t +S sel from-the group
consisting of a hyrogen atom a C1-C30 hydrocar byI and a and

substituted Cl- C30 pardr ocar byl , the Cl- C30 hydrocar byI is selected
fromthe group cons ng of a Cl-C30 al kyl

@ﬁ?

more preferably one or more selected from the group consisting of the following
compounds,

=
I'Ph;
s
SRS
5 and )

6. The process according to claim 5, wherein,

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

\NR22

the nitrogen-containing group is selected from the group consisting of |
-NRZR?*, -T-NR®R¥and -N(O)R®R?,
Neger
10 the phosphor-containing group is selected from the group consisting of |
-PRZR?, -P(O)R¥*R?! and -P(0)R*(OR™),
the oxygen-containing group is selected from the group consisting of hydroxy,
-OR* and -T-OR*,
the sulfur-containing group is selected from the group consisting of -SR*,
15 -T-SR¥, -S(0)R* and -T-SO,R¥,
the selenium-containing group is selected from the group consisting of -SeR¥,
-T-SeR*, -Se(0)R¥ and -T-Se(O)R¥,
the group T is selected from the group consisting of a C4-Cag hydrocarbyl and a
substituted C4-Cyp hydrocarbyl,
20 R¥ is selected from the group consisting of a hydrogen atom, a C;-Csg
hydrocarbyl, and a substituted C,-Cs hydrocarbyl,
the Ci-Csy hydrocarbyl is selected from the group consisting of a C;-Cy alkyi
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group, a C7-C30 al kylaryl group, a C7-C30 aral kyl group, a C3-C30
cyclic al kyl group, a 02-030 al kenyl group, a 02-030 al kynyl group, a
06- 030 aryl group, a 08-030 fused- ring group and a C4-C30 heterocycle

group, wherein th cont s 1to.3.hetero on(

Jel ot cd 11 GifpLE CatauBkASNLTOH P o eat ARV Bgtn e Gl PO, o
atom and a §erpﬁmrﬁ“@mzﬁ|nﬂr0tuﬁe asﬂszmrﬁlb)(mt Srom dredap @y Seowt@dCdCom
the group chmredsihg@oq andiaRELB43REteraanele -grodp, RdtareihtRe heterocycle group

ger AN UM O 19 391D ol EPLAGAEST IR bl SHALBIEURS! HH R,
8 deig el 15 SR

GeR46R471R4 'J[' tin-contal group”is

from t he gr 8P 3698% A ao%“ L ?@OR51R52 T SnR53 and T Sn(O) R54,
R42 to R54 ar etF@a@ﬂICpme@féwmwrgumelrse@f:bdteﬂrcﬁr@mhtéeggmm congisiita rrgj
of a hydr ogSIRERER™, '&ahe-ﬁ&F@SO hydrocar byl and the substituted Cl-C30
hydr ocar byl r e .l [

from one an%mt]%% Ebﬁ]dé a(gryIé %r 8‘3’%@%@% e g'rol%g %Jn%fs'ﬁﬁ'é of
ring with or df’ﬁe groupTls defined as aforesald

7. The pPoces stl‘@dtquaﬁm@ng Sraipais ipelectegteaneithe graup sobsistingl of--SORVRARY,
al koxy magneassoR’aptierseed)Rarrier (based on My) to the

nonnet al | ocenegkd gape: Lg, éaéh 9% 28 %%%‘ccférda?? QnQQm
AN
BRI AT S S ) A @,g&?%ce%gztd

on the G ouphere® theselgroups rmanbsoderpnc@ir tor eibdiifferenpirom, oneparotigre fad &bl y
1:4-10. 15 adj8eenth@ups aeggemaadondong rihg with@angabotheh@nei n the G oup
I VB nmetal conpgid L?ps'ﬁ%]né’e kg rargflgJ gfc;@ct ed fromthe gr oup consi st ng

f G | VB, | VI t al | k | d
& oup VB netal” & m*gceﬁm%afd'r@r&ekag& TS e, ol s 16 i

| VB et al helpgeRsiufpsrhepealf eardpl yoaned on Mg} éoStéeemrthallosﬁna H@agd oap
consi sting ¢0.001@.68, grelrably Ar@d@5-006Pibre hrélédabdnd:0kf1E0.44, BRd @atio by

pref erably ABRr & 1P afoRfntigndult QRdnBs GUrALP(HEOAP oSt h§Ptthe TirEhdical
and ZrCl4 treating agent (based on the Group IVB metal) is 1:1-30, preferably 1:2-20, more
preferably 1:4-10.

8. The process according to claim 1, wherein the Group IVB metal compound is

one or more selected from the group consisting of a Group IVB metal halide, a

25 Group VB metal alkyl halide, and a Group IVB metal alkoxy halide, preferably one
or more of the Group IVB metal halide, more preferably one or more selected from
the group consisting of TiCls, TiBrs, ZrCls, ZrBr,, HfClyand HfBry, more preferably
one or more selected from the group consisting of TiCl, and ZrCl,.

9. A supported nonmetallocene catalyst, produced in line with the process

30 according to any of claims 1 to 8.

10. An olefin homopolymerization/copolymerization process, wherein the
supported nonmetallocene catalyst according to claim 9 is used as the main catalyst,
in combination of one or more selected from the group consisting of an aluminoxane,
an alkylaluminum, a halogenated alkyl aluminum, a flucroborane, an alkylboron and

35 an alkylboron ammonium salt as the co-catalyst, for homopolymerization or
copolymerization of the olefin.

11. The olefin homopolymerization/copolymerization process according to claim
10, wherein a slurry polymerization procedure is involved, and under the conditions
of a total polymerization pressure of 0.2 to 2.0 MPa (preferably 0.5 to 1.5 MPa), a

40 partial pressure ratio of hydrogen gas to ethylene of 0.01-0.2:1 (preferable
0.02-0.1:1, most preferably 0.03-0.08:1), a polymerization temperature of 60 to 100
°C (preferably 70 to 95 °C, more preferably 80 to 90 °C), and an amount of an
optional commoner of 0.5 to 10 g per 1mg of the main catalyst (preferably 1to 5 g
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9. A supported nonnetall ocene catal yst, produced in line with the
process 30 according to any of clainms 1 to 8. 10. An olefin
honmopol yrreri zati on/ copol ynmeri zati on process, wherein the supported
nonmet al | ocene catal yst according to claim9 is used as the main

cat al yst, ipercdmsi htihgnmain gsalyst), nibe e herapeeyraerizatiom efhethylapgpor the
clonsi sting e?ﬁowmaizummwahﬁenfmtﬁlgkydaat o8 alpha-oRfil@) eglesiet @dnak Kylto
al um num a Vi a OR, BRERNLYM
salt as t he H@ﬁgg%ﬂ%r&;‘f%bﬁoﬁo%o%%r?9@& ?'gﬂﬁglrs Eﬁdg@%ﬁeﬁ ?atl ohH
of the ol ef ?tﬁyene poiy %‘fr The ol efin

honopol y#er i zal 2.d¥1 eibpleng pelymestdheragiarized oy havive radiengring upit gerivetoirom
wherein a sétuyleye mhymubhzlmbqacmﬂmg:edwrd@rwéd frovohiviedst el aphdefin(zg

R %mar@ -8B ;ie%%gf Otgfgtgngﬁa%% ! ?éa tgl;;
y

gas 1o et hyﬁﬂ%ﬁgva? 033 &%)zdfam(arﬁg@%& 8 gloq'y Mofe e
0. 03- 0. 08: 19.44 /e8], anmeiigonern eantars shlesathanc? ol adine dlespthag 7Bpyre¥ povedsry
70 to 930C, canere dplesananbywtd) o mel thdex (ate @) ANandRUBtkgOlbadyofand2 tmal

commoner of /%F?] i, Q IegrEQP\R/e@h{@s{ﬁB?ﬁJP\ WAL othsatB%tg;laﬂé?ér%Brir@Q Yoyl

to 5 g 59 er cata ti1on

et hy oo or STV SEAS S EMS AT vetode bl e 2001 40D #he fhehe
al pha- ol ef i $I-(T§i)ce§é¢ Q2 tof 3.8rmg. @Beferablgl20 tg phRan ‘@, s1dre praerablyrizhbios.0
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