Specification A Catalyst Conponent for Oefin

(Co) pol ymeri zation, Preparation thereof, a Catalyst

Conprising the Same and Use thereof Technical Field

of the Invention The present invention relates to a

cat al yst conponent for olefin (co)polynerization, to
Specificgfiathar ati on thereof, to a catal yst conprising the

sa

SASe Gensieal RA C)AISERpon, proppi oot
H| gh activia (}atslnsp@ommisﬂg thglSameNakitsecheredfyst s ar e
w dely used in olefin polynerization. A conventional
process for preparing such high-activity supported

1kcmﬁcﬂémQMyﬁﬁﬁIh&nmmnprecipitating process, wherein a
T gne3|un1 lide is dlssolved in a solvent s¥sten1to
heoPTevent ABYRSHER JBlates ta &1 eatalant, comranrnt Driolefin tgaupqlyeperization, to
preparatithnt fherédfanbum Bahivste cbRpRLiRE! Het 3hfic2GhiVR MTREINERIGP in olefin
halide, and at the same ti e and/or thereafter,
(“”deﬁﬁﬂﬁﬁéﬂtltanluntconponent is supported on the active
magnesi um hal i de. USP 4,784,983 di scl oses a catal yst
system for olefin (co)polynerization conprising (a) a
Backgrouid efthefmvsatiomi ni ng sol i d catalyst conponent (b) an

il il PR ZRERENA eBR s S Pl iR 0 GeBuspGtmgization. A

conventlan;ﬂqg'ﬂeéss bt padpatiag i sdcl highPhdtity $ippbis® CQtQH@dSSth' AOpRkipitating
organic e oxy %onpo nd and, an organi c phosphorus
process, & AdnagsSIvey hliichy gaNebirs 2 $81vERt wtemioxiorg 4 hemogeneous
solution,SPHibl IsQReirédleBwith LiBRMThAIR 18 B?e}dt%f%té)z{ct E?ﬂ& eSIum hahge and at
derivatives; precipitating a so in the presence o
the Sameatﬁn%nd/ 21 tbﬁrya%?re@,thﬁ titaniung epmpomsht fSrSGmPQM Cglrtbel pctlve magnesium
rides box
i, ST OO0 61008 IO P
t1tan1urnp:ohtynmg)eod§,d icatasi dorepdrent,t(®) smpqdhylt alulnum compound, and (¢) an

car box i d ester .on t lid, and treatin
organic o Gmpd g TR| STRnein i heineg atbep finedy mazhgn pgide i a
solvent tﬁiﬁmirb b@[ﬂlﬁﬂtﬂgtofhﬁ ahhictpor dodPourdiedrd Al drpeind phosWﬂ(ﬁﬂs compound
sed in K‘l ene pol ynerization, the cafal

to form nQgen tﬁlsa t1gg,trpg(|tquthe aﬂgn@q]gfﬁt@stgmlmtetr%@hgw ithdesivatives;
premplta%%Q h 98Yid RGh& ples&lckYbran Qmﬁhgk‘g?? kdfvt 983 E4 om RAL §/8up consisting

l'ication 1229092 di scl process
of carbo?gylgpaq—ld ghedrides.atarsexydic micidsy etherst arat ketgtﬁesUS@atmg the solid with a
4. e of d|ssoIV| ma
polycarfinitGpTe Ssph ol e BT TRSRR] nith S BRREIOPE o rcating
separatechsiﬂiiddwilﬂo titanilint jetrbhalideng nasixure batitatm Siahalideepa raﬁdnert diluent.

cat.a st exhibits. reat anced .act.ivity when _us
When uqeﬁ %ybl_ @ 1£3t F}gcatﬂgm itschighy agtiyiky, yag thg resultant
polymer h@ia hlgnﬁﬁota“eﬁbﬂtﬁaﬂ(pa hilgR bRIkQfMGity. ON of pol ypropyl ene and
ymer. of et hgl ene and propyl ene. Summary of the

Pateﬁ{;éﬁt’lit%‘ﬁ%@l‘&t% 92 disclpses a proeess iformpreparing peasalysieimilar to that
of USP £A4d84S heRIPANG! tste%CHf cf?ssSf\hﬂhom(agHQspﬂtll AN téaftohﬁré homogeneous

Anot her obJect 0 e i nvent r ovi
solution, ceftambl 4t added tol wioidify (tho ypghysieni halideo BuclStprdphr@nmtzﬂgst exhibits

greatly eﬁl?ﬂn%gé a& v1{3j1 &/hél{] ;121?6 hylgnet 801 %\r/llza 10N, hgtgvg\(f:e?‘sgaxcfi catalyst is not
apphcable to the productlon of polypropylene and copolymer of ethylene and propylene.

Summary of the Invention
An object of the invention is to provide a catalyst component for olefin

(co)polymerization.




conmponent for olefin (co)polynerization according to

the invention. Still another object of the invention
is to provide a process for (co)polynerizing
olefin(s). Still another object of the invention IS

to prqvide use of the catalyst for ol ef]

Apethsirdusrher the dpyesHoR I8 PERAGE 2 entalyat fpmleﬁtl {@npolyperization.

Sti$ @Hothar fi
908 LA L AP 0 st ppin e c

componggitfer glsfin teospnlpnegzation abeording énthicanvensihinbi t s hi gh

Stﬁgﬁt@ﬂ%@r 'og{eﬁféof' ct}a% 51?‘/ Qt{]cthg & Erok/gﬂ% aé %)Xes %?)B{%ﬁtgpgggmgno&eﬁn(s).

Strihranothepaﬂat]eod:l & $]nez aenlinibat | ioutol PRovidndist hef tlieastalyst for olefin
article si stable in a range of from5 to 25

(cojpol e(t,’rz@?fgl cF?tr I éﬁ?t‘?’eri‘téo“appl icable to various
Wiheh Yiserih @atwmz@ﬁm@ﬁ;&eﬁylm c@ﬁo@lﬂéﬁ%ﬁmﬁfdﬁﬁ&%ﬂeﬂé%ﬂﬂm ethylene,

ess, rocess, etc.; the resultant l'ymer s
the catalysaccRRingder ﬁhwe@mnaerths@mh etalytie EﬁStVlféir@nd ﬂmhwmpunty resistant
bility; B8 lchalysPRid
2oiLy; exc?el I gnt SI %@%Jgﬁ?a{t;aé esl %Eflj?l ty 8%1‘11‘3%(5 7E:eat g?—lbu?on and the

mean pagiéddo sidp iyadjustableen amm@tqfcfrmmé)to @Sfmwronseﬂryc qaetdbmtes appdicable to
sin The cat t_accordin

varions RRAEEURR PR AhBET Ty Waf Bl imsPi ol Bl etos e

resultanip rpethucdrs oifavef braudearc tmeleqilst aﬂaﬁg}wr disytibemnienc ope/MAE I’beﬂ&d particle

OPP filmgra resi Det ai.l ed Descr.i 0
morpholpge I im0 e e LT AP D PGy Bt of 1o 6o ghasasserding to
the 1nvehtﬁk)4191|ﬁb1r effedtRleBl @8udelthd pffudliotS ost OTRARRM hd &ltalQbt&bbdtding to the
(co yrrerl zation conprising nmagnesium titanium
inventiop 4 6?;’@?!&1 Y Aviéablefasdhe produefimr ofciomsstirrsistanhpepalere ggpolymer and
BOPP i cdetived froma surface nodifier, wherein the
0 tent of the al koxy group derived fromthe surface
nodi fier is larger than O but | ess than 5 percent by
of the cat al yst
DetaﬂedvﬁesgnﬁﬁonltO%stﬁésjpl%geer}oe I?J‘I?Eétﬂe?d#%e?tﬁe term "cat al yst
InCthe'pﬁl‘a;emIspeclt nttenpssém meanﬁ)nrrﬁalatem@ al )é&thly@toﬂmp@t{&lt for olefin

rocat al yst, which, get her th a cocataly
(coNpolyBIsFIgENGO l%magt%%t Aivay halose), daRer ctraaﬁ*etwr compound,

and alk(ﬁ@nﬁbgﬁ WeASed RO’ atsalied nfo@fﬁe?l ®héRin 42) RALAIRT EABIKBRY group
accor to the invention. he Catghgst Conponent

derived Hpmdhe puriroe snadiféeriinlasgar ithan Q lsutdoqsah percinyi ba vpriglgebascd on the
Welghto‘?mata‘%ydg?gomg teps of : i) dissolving a magnesi um

onpoun vent m xture consisting of an organic

Asepmdyleream rth@tmm “catalyst gampaneplidsfehds tesmeanmeain datalydt esmponent
rma

or procafis PBich: {85tnet it o elleL BbTePucn ar it SareRalexteral clectron
donor, céristitutdsiihic caspsfotolefin (dﬁﬂﬁ)dl?ﬁ&@i&i@ﬂ@ﬁcc&mnglﬂdtﬁel1ﬂfeﬁtlon

precipitant, and optionally in the presence of at

THeecatalysh sampangy aewé P%‘hﬂtfo‘ﬁb'?ﬂt@@riﬁ@m@&m {egby a process comprising
the Stepso{fem pitate a solid precipitate containing magnesi um

and titanium iii) treating the solid precipitate with

i) dissqleiaga ropgnesiynr eamepoyod it aeﬁlvealrmnmrethSISmgeoftanrmgmc epoxy

compour?d SMP %&?ﬁgﬂfétep]fowy W }nl Bgncfitandeg t%q(tfo%alt %{; dilfnent to form a

east one I hner € ron

homogeneous solutlon;

ii) treating the above solution with a titanium compound in the presence of an auxiliary
precipitant, and optionally in the presence of at least one inner electron donor compound, to
precipitate a solid precipitate containing magnesium and titanium;

iii) treating the solid precipitate with at least one surface modifier, and at the same time or
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conmpound thereon, to forma treated solid precipitate;

and iv) washing the treated solid precipitate with an

inert diluent; wherein the surface nodifier is

sel ected fromthe group consisting of alcohols, and
tant is at |east one

from ¢!
subsequfilFSlhe iR v e GU o OmePAY o3 oL kBt o desteon donor

compouad hyeséond @sforrd artared!sbid pedcibstateeifiEr s and ket ones.
ccording to 1gferred enbodi nent, the cat al yst

V3 SiRpling Hie tega @“FH“@K@mﬂhWbﬁ@ﬂ@Humﬁay be prepared
whirein( the SlirgRe! ﬁib(ﬂlﬁe@ 1@9@&%&1 WBnk OfIP %f&gp | Bndstf ¥£%cohols, and
oXy conmpourrd, - an

m xture consisting anic e
whereinghgy amﬁlbalmp@gq@mtﬂnw aideqsbtmjs dafinoro the groamb congisting of carboxylic

acid anhgfti{-lhlfsp I:arﬁ\&&hl% acﬁlts ' thlér d lgé%on cerma honogeneous

anlun1conpound into the

Abamdige mealpssefes'edl einlbodmmht tthe catsigsteiniponemngeoskdthe to the invention
t.he honmo eneous solutlon of

may be b B4 1 oL T HTPRPBRAA) £ SOHFISHEE Canistng of an

organic Eﬁlﬁ(ypcfoﬁ%ﬂﬁ@ of orgﬂuallélid)slp'h@fu% cBR@6LRI hRNhn @ﬁtl&hal inert diluent while
60 C, preferably from-30

gperaLure of from-30 to
stirring, tt?) aymca homagengawy solgiian, dronping:d Bianivk eempoundgntg the homogeneous
solutlont(ﬁqp@ﬁﬁ sBmP oo BQ&BQG Qlt&r%ﬁﬂ'\;leq)y %@}%ﬂeﬁﬁﬁ%ﬂ%@ NSlution of the

temperature for to 8 hours
magnesipin qosprongd ofte attﬁ@mmtdompound:] i the Eestnea e ham gu:tiiary prec:1p1tant at a

tempera{u‘la‘é {)fgﬂﬁm?‘ gb k?aéql\gé’i r%%gabgf H:n{nglﬁbg?r?t th%e ﬂ‘gﬁtigﬁ?}hﬁgeqcﬂgn mixture
to a temakmaﬁuse sb Ifrlod1 601toah10 tenhd ncﬂxﬂtaiﬁﬁig thefdnperelrea b i0MDtod8 hours with

stirring; ?l-éeﬁlp@f EPEP t elin%:o & 1q1%§%iu% W m t%gpéegij q(%:gsg{qi,@nthanmert diluent to

give a U8 ROAGIRA: hthgAedi@PAdaGHARMOT(2) E@éﬁ\eﬂ(ﬂnﬁ Qhusgbgvé"’k&lﬁ in an inert
stlrrlqg and ~ adding_an inner ‘el eCtron donor either

diluent, gad Hiva adding|p rfage Hs%e@raﬂnd [fatitemigm mneumétat di tefperature of from

-30 to 5be"@q{e§tt1 ﬁl%’sugﬁﬁ ioft! th Oa"%e%%gfa%e fggfoctulll ; or Q@t\mﬂ)ggtlmng, and

at a tenperature o from
adding fypimer efoctrore ldlon‘g eitlfer taseorei bpictd or andefernt haichdsr skl ng different

mpeab ;50 Wl o TR Rl kRt SOERR 4P 155 o o

0.5 to 8 hours;dilienigg offfth¢ hqlnl:lj &ndl fdrthavasdating thetsbAd Sth Hmivtild ofithe titanium
%g %ﬁ dllueﬁﬁ g give a solid titani umcontaining

compound, ing (RengTh A AT oY BHOJHBS and abrpilierinaefiEshe lidevashing

the solidRVigB&Ninet ANBEHL] BEiVeSa SAIQRIERENILAM LIRS cz&ﬁl?rkbcbo onent.
consi sting of nagne3|un1d|halldes conpl exes o

Theapweassing ¢ompried uigs in ke ercsent avedtul s selected from the group

consisti (5f* 1¥1 e¥1ﬁ§r1 81fha ?ﬁnﬁf@%gg al;]iallnl %ﬁes%ﬂ? ﬁﬁlaguie it w & or alcohols,

ace ydroca

denvatlvley qf m@gmdgmnodgha@de)wberemndhmmmm if i’@lmcﬂ w1tﬂix:almallrcﬁﬁrbyl group
but .are not

esi um ound
or a hyfiogtPAIT IR, SCHPISPE ke imlghat; i BresHmg eompound
include, rtag Nes i oM lgﬂlltéﬁdb dglagﬂd_lsi%ﬁl tdienl RS andgesivp ﬂgarorande rréagnesmm
nes i chl.oride e organi ¢ epoxy conpound use
diiodide, Vﬁ‘%l ﬁ’@ gEehpeing PaggsEn ﬁ@hg’ﬂ dg.east one selected from
Thé anig'e PH}E& SRsuRl g ﬁlfthﬁgﬁlegéarﬁ iRfenfibd Fﬁ%%éagt He&bleBRd from the

di ol efi ns,” oxi des of ogenat e
group CQﬂS@flﬂ&@f aidlegliod| adiphatis; olgﬁyi:: |ault§f Idmiefﬁns; suclthn f d;adxjgenated aliphatic

olefins aiggcﬁé% npﬁ%'(ag%lf Etglglltsz g{i&é c 1?0ar I%rs VJtng fr%rphél Wgni carbon atoms.

Examples thedenf ipprhajey betraec oo ldmtecbﬂot @thﬁ@ﬂe o€l @ropeteaskid) Butylene oxide,
ne. .di oxi de 8g chloropropan

1:,ut:<1dlenc§=3 Pis]glﬁﬂ?}fq cﬁg’teh PXlngh?PXy gh]é)r i 519!1:1 yhmgiby] ether, and diglycidyl

ether.




3 The organi ¢ phosphorus conpound used in the present

invention is selected fromthe group consisting of

hydr ocar byl esters and hal ohydrocarbyl esters of

ort ho- phosphoric acid and phosphorous acid. Exanples

t her eof |nc%ude, but are not limted to, trinethyl

TheRsganiaPRosPhqris cerypound wise Hethe preseityuyspfiop iossherigddiom the group
consmtn‘i% '(;Jggl%lﬂ%‘&capé'ﬂ@sﬁtb% @ind! ﬁélﬂﬁ%(ﬁ‘éféar%h OSRhL L 01ttﬁ+ Phéhoric acid and

trib Ite and tr Ip
phosphogsws@fﬂﬂ tExamples ﬂéﬁ!i@@?fl msdwe éaué@nemOt tinited éfednmthyh ghosphate, triethyl

phospha% eﬁﬁ)ﬂ{yl r}fh‘f)@@ia'tég gt{lg I@g }gﬁ)tsﬁlgaéér&g}éért%gngu%g a%’i ‘gmthyl phosphite,

umuudphhmhn@daénuﬂkmﬁmépqmabones and m xture thereof
T STl Srrg B Bhed e Piesent s lisn Seleglefl ffort the Eroup consisting

of carboﬁtﬁlfw deidel earborli€hdid Atk des Cathddy, @RI, |ein|d(‘m1xture thereof Examples
nhydri de, %cetlc acid, propionic aci d, buty

thefeof’él& uge, ‘%H’fragﬂ pet lupitey to, retin aahydride, Blthafic %@éffﬁaﬂ% Suﬁﬁmﬁwnhydmde
maleic aﬁh dekﬁﬁgﬁl%lhtﬁ ﬁﬁﬁ@é’ e tlcddcffpghﬁjlxorﬁ& Qﬁg béﬁjg‘?é 51‘:1'(? acrylic acid,

er, ~dipropyl uty
methacréltlm eeid, Tertonsy rrmhsé sthdi ¢teme (bsacbphanarive dimetbyit r:thnr, idgethyl ether,

dlprgpylse%%c&ggﬁy étﬁ&] Bﬁhedx %ﬁﬂlﬁet gnsi sting of al cohols,

era hear S having 1 to 8 car bon at ons
Tharsdrfacsacrrredxﬁaﬂ wsoth @ thetdm&lneoﬁ is &ELectbdéﬁ)m thet gTaﬁp)bonswtmg of alcohols,

et 5. 13081 a1cFBERGH ' 2SR b Gt SRS B, sch o

methandl] étBatioll PrésHien lii!}@iiolj.iﬁ@lf Bhtah@l 13BuRAEIS 88thnd1NSBHEARIN, and mixtures
have a general formula T|(O?)4 nXn, in which Ris a

thereof. ¢y _ c14 al i phatic hydrocarbyl or aromatic hydrocar byl

Theetifgium d@Rtgotnds Asefitl fihe "tl?éntpresgnﬂ $ntali88CRaveaRd gbhdrd formula
an integer of fromO0 to 4. Exanples include titanium

TiOR)sn&eor bcAiliRh Bels i Cafriqupliplticdbidserad] i emmatim hydrocarbyl being
1dent1calt &I&ﬁb@gﬂ &Eis hﬁﬁ%&ﬁ%ﬁ& ¥lis Elﬁ'ilﬂg%{r gf frBrﬁtq Afl. @Qa 1 sRakh titanium
ori i de, ti

tani um nonoc e triet ani um ["ori
tetrachltmdet Hmiuge tettabttmideumamiiunhteuaiodﬁle tatrabetyh mande tanadthyl titanate,

t her e the pref rr titani.um
iSRS Hepatt dnES PbARh AL g
monoethobc)depfantl heiahey eh@eeDawak i the frefRees Sheimy th&nuﬂef&ﬂaé}ﬂbnde The

or ifferent fromthat used in the step ii
’ﬂtammnﬁ?éﬂpﬁﬂla 4y incHie sfeb o ths AP SPrERHH RIS resabe identical to or

differentOf 8 et ubIMBRAL K8 ijgt | east one inner el ectron donor
conmpound i s used. Use of inner electron donor

(thﬂ'rp@pmasom of ttheecactaiyalopmzmnEquf the rpresemtamykstion, at least one inner

tson B R SR OEL A B DR BN o, o

examples lp@&pyﬂﬁwp;ﬁdl}/rﬁ&ﬁﬁﬁbw ik oveélL kelswn dfit1Be Sir9fand all commonly used inner

nopno- carboxyllc aci ds, a pol ycar boxyli ¢ acids
electron foRYHFIRRAINdR gh 83 POhﬁﬁrg’Oérlrfe@%g%ﬁateﬁo? mEpPr&fdoxdifgacids and

polycarb@ﬁ}zlﬁk?%ldsc ﬁﬂqﬂﬁdé’sﬁ REtontd) nidS- LS S pdlﬁ%ﬁ@é hd aﬂh%s, can be used
exanpl es of ‘i nner el ectron-donor conmpounds useful 1n

in the prasent jipvesfionodhe repwgtes oflinngr elertrontdonpr edmpoundsi yseful in the
1nventxoff‘ oﬂnﬁt%ﬁa?éncﬂﬁmtd'tﬁ pol ybasi ¢ carboxylic acid ester
2 :

such as hal ates, nmnml onates, succi nates,
(1) gI uﬁlq:lha’tleel; aranhlaptapdsbasm vabatydis aciiadsatesponaishiuth lae phthalates,
arbo | at.e trioellitat

malonaty, CSLABAE Se8Btatre IGH 0V APy Beleaies, naphthalene dicarboxylates
trimellit4Ayy, Qimkédeilal B$ricuifisb xS AL RRNPERErs, F%AMRIIRStes and carbonates. Examples

include diethyl malonate, dibutyl malonate, dibutyl adipate, diethyl adipate, diethyl phthalate,
diisobutyl phthalate, di-n-butyl phthalate, diisooctyl phthalate, diethyl 2,3-diisopropylsuccinate,
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ot D e e R A N SN N e D L

i ncl ude diethyl malonate, dibutyl malonate, dibutyl
adi pate, diethyl adipate, diethyl phthalate,

di i sobutyl phthal ate, di-n-butyl phthalate, diisooctyl
pht hal ate, diethyl 2, 3- diisopropylsuccinate 4

. d'is 2, 3-di i sopropyl.sycci nate n- but y
dnsobuté( gffr géiﬂpaw sgxﬁgefitﬁ,at 2%11 ar lhyl 2,3- usopropylsuccmate dimethyl

2,3- dllsgprapﬁblho%ﬁﬁfeo BidcbuBS DDAl ithetiflildue SRk Ydiisobutyl 2-ethyl-2-methylsuccinate,
di met hyl succi nate, diisobutyl

diethyl Z’L@tbwﬂ n@lhféqqqumgtgc @pqﬁ}gylemalqgteetdirw-butyl maleate, diethyl naphthalene

s Ay AT R LS ) oot

benzenaah@ﬁtmaarbmeyld: atad Uunb}nb/hteagr ttraned:deyﬁ 2 Bmumbd)xyﬂmt acid tributyl ester,
enze ,2,3-tricarboxylic

at e
tetraeth}éléjyp %ﬁ g%%y?r% g&pryroglgﬂggtﬁ i 2 3 tr| carboxylic acid
(ii} r i Boliolleses t@ﬁponnﬁ&,tsﬁ&eﬁsf\ptily@)é@&fﬁidﬂthé gérRral fetmabdy,y!

pyronel | itate, er conpounds such
as pol yol ester? %ula 0 R3
RR+' 17n RS QR C-- tﬁ%&; R R6 (1)
wherein R, toR6and|R to R2n, i ch rray beldentlcal
or different, are hyduogeR héiogeﬂﬁ or optwggally

substituted Ilpear or branched C -C2D al kyl
whegein Balix f andB. toR™ rishis rmarygbeoudentrﬁal o1 dlffpwgt arg/hydrogen, halogen,

| l1k |
or optloﬁ;ﬁtﬁlgs@lgt%)eﬂrl%ﬁj OJS)%VC\ZE’@(‘EC? Uey| él!kg ASTe ﬁi&l]lf’yl én YJ Iagﬁo ring or
mu}tl'ﬂm avh 817Gy @H@&gﬁ CR@M Wﬂﬂ(%rﬁh R allenfl2 m‘ Gpﬂlmmﬁlgoup, with the

ri,sepone, or er,0a selec
proviso iR, eRE REAE i kRefen 1SR TR ug i, e Sutieine ormore
heteroatemls,l whith argkdsqtd frloﬁl ﬂhﬂcgrhlﬁii O@Bikting @ Inited gag, anyééﬁ nsulfur silicon,

rogen or the both, and e or re of to R6 and
phosphoRls i Eelos e REIN 168 T SORGIERT &% Rishgc 1 108 Mgkt of Bs o R
and R' th B*EERY bE HARED fHI@ AR t&hd]ipls aﬁliﬁt'%gé%%vr\}/%ﬂx 288&80 to 10.
conpounds are dISC|OSG§ detail I'n d% 068828 and

Supiopblap b 2ampomNds arediediard ioRtadiio SYQP3IGEAE aEWO 031068723,
all relevhlﬂcc%ﬁféﬁfs%tf% sﬂ‘?zfr@ luﬂ: H%rﬁt?(ﬁ ﬁér@iéﬁ% refliRfag said pol yol

ester compoun erre conpounds of the
Amempsad pbbiOh‘a$ta1' cc(mpc)undﬁéthéeiﬁvrc(&ﬁdd R coh@@o@ndlof B ganefP formula
(I R5 R6 0 (Il) wherein R to R6 and R to R2 are as
> defined in the general formula (1). In the polyol

est er conpounds represeR% by(")t he general fornmul ae
(1) and (I'l), it is ré that R3, R4, RS and R6
y

are not sinmultaneousR drogen, dnd at |east one of
R3, R4, RS and R6 ig¥selected fromthe group
consi sting of hal ogen, (»—(fear or branched

al kyl, C3-ClO cycloaIM%I Co-8IDaryl, C7-C o
al kyl aryl or aryl al kyl . R6 eﬁ)
wherein R, to R and R' to R? are as defined in the general formula (D.

In the p61y01 ester compounds represented by the general formulae (I) and (II), it is
preferred that Rz, R4, Rs and Rs are not simultaneously hydrogen, and at least one of R3, R4, Rs
and R is selected from the group consisting of halogen, C;-Cjq linear or branched alkyl, Cs-C o
cycloalkyl, Ce-Cig aryl, C;-Cyy alkylaryl or arylalkyl.

In addition, the compounds of the general formula (I) further include compounds of the

general formula (III):
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In addition, the conpounds of the general formula (I)
further include conpounds of the general fornula
(111): 5RRRaR3 - /-O-CR -OCR2R6E RS O RRR
(1'1'1) wherein groups RI-R6 are as defined in the
general fornmula (1);rRR s @re identical or different,
and represent hydroge 'ﬁaﬁvogen i near or branched

Cl -C20 al kyl, C3-Q@0 ?I kyl, 006 C20 aryl, Cr7-C20
al kylaryl, or C7-C20 g A _ICn.Rt he pol on ester
conpounds represented by fornulae (1), (rr) and
(1), it is preferre h\ajva(b—lcea@t one of RI and R2
is selected fromthe gro PRECRNSI %tl ng of phenyl,

hal ophenyl , al kyl ph yI d hal oal kyl - phenyl . An

exanpl e of the pol yog \EPI conmpounds eI ectron
donor conpound is 1, 3- yl ene di bed (iii)
whiskedt Beyips amum@s deﬁt:lédlm&ﬁe ferbrali fehﬁlﬁﬁ (HOH’B@i:H‘ﬂ@ntlcal or different,

esent ed eneral  formula ( , Rl
and repriget hedose albeeny ’fm r opypranghed cRgmlkxl, o gvsoalion, s-Cao aryl,

C- Czoafﬂylarle%rCBOﬁ ar%]@md Rvf, which may be identical or
ferent, are selected from the group consi sting of

Hym%ng?éﬁstehmr@g@wds represanted by phea fromathe (1), G mdk(ﬂn it is preferred
that at 1%1 %g d;f?’l?/i g.ﬁr{l(y zl’ 18 seggtﬁvgzi?orﬁrt l F%r/%lq (C:gl’\ll% mﬁyofa ;))/ﬁ/eegﬁ%alophenyl

alkylphenglleanidi mddallgrd-phehyfif erent, are sel ected fromthe group

conS| “5&’ R%)If%%gtaeg?%l?g nChe?%gW%P?ﬂ (g%fmjuéggt%-pentylene

dibenzozaéyl al kyl; and groups RI to Rvl may link each other
. formarln The preferred is those 1, 3-diethers
(I% Qg RMPORS, Ry S drls digtheescompogds ropessated by the general
formmaazl’\g’ di et her conpounds are di sclosed in Chinese Patent .
9108368.5 and CN 1441285A, the relevant contents
of which are incorporafedherein b‘y ref erence.

NS
RIIIVI> /—O R
\ O _ RV
RY av

wherein RI, R", Rm, R'V, RY and RY, which may be identical or different, are selected from
the group consisting of hydrogen, halogeﬁ, linear or branched C;-Cy alkyl, C3-Cyo cycloalkyl,
Cs-Cop aryl, C7-Cy alkylaryl and C;-Cyp arylalkyl, and RY" and RV[", which may be identical or
different, are selected from the group comsisting of linear or branched C;-Cyg alkyl, C;-Cpy
cycloalkyl, Cs-Cyp aryl, C7-Cyo alkylaryl and C;-Cyg arylalkyl; and groups R to RV may link
cach other to form a ring. The preferred is those 1,3-diethers wherein R and RY™ are C-Cy4
alkyl. These [,3-diether compounds are disclosed in Chinese Patent ZL89108368.5 and
CN11411285A, the relevant contents of which are incorporated herein by reference.

As used herein, the term “inner electron donor compound” does not include alcohols used
as surface modifier in the invention.

There is not specific limitation to the inert diluent used in the present invention as long as it
does not interfere in the proceeding of the process. However, alkane solvents, such as hexane,
heptane, octane, decane, and the like, and arene solvents, such as benzene, toluene, xylene, and
the like are preferred. The inert diluents used in the individual steps of the above preparation
process may be identical to or different from each other.
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As used herein, the term"inner electron donor
conpound” does not include al cohols used as surface
nodi fier in the invention. There is not specific
limtation to the inert diluent used in the present
i.nvention as_.| on s it does not_ .interfere in the

In < RIGRATR IR B (P Katehish EUBRONeR dESOBHNE 1 (hsriBvestipy e saw materials

are usedSidGhe AfolifX 8N fom MRS 20 Pnol&s bﬁﬁ&ab}}e@(‘}ﬁ @.5 R n{o] for the organic
i ke, and arene sol vents, such as benzene, tol uene,

epoxy cypad; framdd. 1 ¢ha malese pesferably dfasm Pédto ImReleifprthe organic phosphorus
compoufld; 509343 99mb 1} @erhﬁg ft’)dn‘fi HSJS t toeszﬁ ?eg o ﬁg?j?gg?ﬂéyn{)rempltant,

prepar ati on roé ica
from 0. Goﬁdmléamﬂesgprﬂ"erﬂblﬁf from OH® tprl@pamlas iroregirefetablyciieralOyk to 3 moles,

o BT, R BEMT1 Rl R b B 5 20 ol
preferablplfiesn 1ptefisrabley for ahe Qltﬁmﬁrﬁ domphed; hed ftdie @O@RHS CLO moles,

ound: from0.1 to 3 | es, preferabl from
preferably o 9 A1 ot Bofes for s isPelRs o AR HeRIndcoHRg R Aot mole of the
magnesiiiQBnfpoidd.t 0 1 nole, preferably from0.05 to 0.4 noles
& for the auxiliary precipitant; from0.005 to 15
Thep Fatalystp cemppagstt y adcoahng . 106 thep invention ebas eesestially the following
f f ol S, S |

compos 581 EK78hY ST ok SRS 10,708, ks BAGLSL AL 70w
electron@obort @ng®und) e, 25 pit &4; eitlatxlyeréupoderiyet] drohb threniuefacd modifier, larger

t tita 0 10 pol e .
than 0 64f Bt B SE OB, gt DG Trr U e e b veigh of the
catalyst 8@fgdncaOMpound, based on per nol e of the magnesium
d. The catalys nent according to the

In; tﬁfe/ @maF Y§h CpEBORSE @REqr rﬂgymt ﬁ% pvnfigh thg codtspe8ithg alkoxy group

derived B‘bfrﬁﬁé SiPach rﬁcﬁhﬂé} 1!Mar%/e9r tﬁ@ﬂf‘ﬁﬁ' 1849 thé!nOS WR %8 ré%ra?{?y from 0 01 to 3
hal ogen, 40 to wt el ectron donor cdrpound

wt %, npoge wef%blaufkcm;ﬂ %Zv ﬁu%mdém stdlmpreoprefdrably drohm 65 to 1 5 wt %, and
most pré@ﬂb{)) ﬁ&iﬂuen { gqr t’/t]iag r&\ga@@:ed baggtz g r%nal% %g%(ce% e?aﬂf%ldlghflescribed
hereinaftpf. Ashesed hatedd ylw temnmalkngptgroubrdet‘xlved ﬁahﬁihybsstlrf&mmadlﬁﬁt” does not
. Idaﬁ(cordin%tq(i, elnventlgefi ggcontent f t he. al k Xy
include gkt miedy; o Y gt o PRSI rEPads coptgingdnn the catalyst
(mnqmnahan O but less than 5 w % preferably from0.01 to 3
% nore preferably from0.02 to 2 wt % still nore
Inprﬂéff e%ea%lv%/ 3pg¢h othgs Dresent sinygntign a(ﬁ]étesrrﬂ'?,t aprabishpfey olefin

(co)polﬁﬂeﬁ%tﬁmjcohﬁmjsm‘g % as neasured according to a process
edly ‘'descCribed hereinafter. As used herein, the

A) glemawskmp@eml@cd@iﬂng/@dhfﬁ inyemtidre surface rodifier”
Bgﬁl‘?&{g?&c rﬂlﬁh}ﬁdc%ﬁ%mﬁg%yan |ety of esters as inner

onor'co unds Contained in the catalyst
C} optomatintan eikrermidieleseromdchaaspopbund. he present invention
relates to a catalyst for olefin (co)polynerization

Theargatic shfgnud) colipowrds abedsds thocmaRaRht B)C@fothg bi’[@lygt(hcb(flﬁmg to the
onpound; an

venti on; ani.c al ym num
mventl%Eweo%%ﬁnﬁsﬁl sl Bt e il RS ydRagarDyl Raving from 1

to 20 carbon atoms, especially alkyl, aralkyl or aryl; X is halogen, especially chlorine or bromine;
and n is a value meeting the condition of 0 < n <3. Examples include trimethyl aluminum, triethyl
aluminum, triisobutyl aluminum, trioctyl aluminum, diethyl aluminum hydride, diisobutyl
aluminum hydride, and alkyl aluminum halides such as diethyl aluminum chloride, di-isobutyl
aluminum chloride, ethyl aluminum sesquichloride, ethyl aluminum dichloride, with triethyl

aluminum and triisobutyl aluminum being preferred.

In the catalyst according to the invention, the molar ratio of aluminum in the component B)
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The organi ¢ al um num conpounds used as the conponent
B) of the catalyst according to the invention have a
general formula A1R'X3,,, in which R is hydrogen or
hydr ocar byl having froml to 20 carbon atons,

eci.ally al k ral kyl or | ; X is hal ogen,
to the tfa8 05 i fFoRTRD Bt B e, fora oy 006 i areaably from 20 to
500. meeting the condition of 0 < n< 3. Exanples include :
trimethyl aluminum triethyl aluminum triisobutyl
Thé bbby %mf)éﬂéﬁ?wlof %@Eﬁtﬂyéﬂacgdrﬁfn%ytb Lﬁ+ ﬁWeﬂH&ﬂ BXfsd SSventional
di 1 sobutyl ™ al um num hydri de, and kyl al um num
cxternaltpigcirge doserciempoundse st asavlrmcrmm@mompoaeds kivingsogerteyd] formula
umi; r I O ri.
R, Sl(O]E{?"It)‘Hy if g&{ﬂ}ijc(rﬁnmn% rﬁn J(!ﬁyiir Iﬁ O\l;lt\ng]t3h ﬁtnﬁrnsd:?h h%}) ?r ﬁ? 1%11 dhfferent
are alkyt, ciyclealkyl, yiyl,airl]micrallml tmd ﬂgmpy afsebeddlo gbﬂ ot hﬁdro péedtysit Examples
cordin t V. rat.i
inchude, 3otz it e “porpornet Testhossiire Hemed o inen drimethyl
phenoxﬁﬂﬂi’w?nﬂﬁﬁetlﬁ‘&l | @nlefhoRy$iRAGE (ﬁﬁeﬁ{y‘P Md Rtk yoiie, ﬁféﬂlyl cyclohexyl
pref erably from 20 to_ 500. The optional conponent C

diothoxflafde MEHA) §¥¢ Olﬁé‘é’br@mﬁ?&l%ﬂ{aﬁ% [dipksan] offmspRyElans, diphenyl
diethox FsARYE BhéBN ﬁhmetﬁ&ifs‘ilﬁﬁ’é ﬁé}ﬁgﬁﬁﬁﬁbﬂ@ﬂg{e 919(17919 etl? lane The

as organic sili1con co aving a gener
compongmsﬁf)(lw prmay not be wiadahiringitke polyinatiegion, dépehdmmoﬁ the) kmd of the

olefin ar?qufﬁpéﬂﬁ’xd ofthe]Vth?%*bleacErS 'dQS&tchﬁa'ga?{yd' fferent, are

ary and R may al so

rogen atom Exa
gy EleRE Rl P F BT P BrR o s PN ot giene or
copolynetirationsi binethylencnesdiy | othphenexlgfin) apgch didrelbyflylene, 1-butene,
hoxy hl ane, di net hyl diet hox¥5| l.ane, methyl
'methyf d?em‘?@%yf CXFEL hERHEnS, &n%pteq’?eti‘ﬁil eclks: 6%@)&51@13’“ according to the

1nvent10ﬁ|cﬁﬁtal§9>b¥$ﬂsécﬁﬁlethe %b%ﬁ@%htl(ﬂi él’eﬁrw&% b ol}ﬂ’le‘?ﬁm of propylene

di et hoxysi | ane, enyl trimethoxysil ane pheny

and  other jceplesiRy ShetarE, ethw@n% hputene, frenebyly bpraiaes, m@xene 1-pentene,
1-octenés gﬁ@%%&% '@e Sﬂ%éigepe Xmg% t}gﬁﬁ\yéxgi gy%#)@%ﬁlg)hgg alé]fei fﬁr use in the

nmeri zation
polymeramdbm of priopylknner @ipolyerizatier ofgremteremndatodereonpound.
The catal yst according to the invention can be used in
Thishén plad thivdr dspedt] tre mEseat invleatien pdlatec apalpromss fat (coypobfmerizing
et hyl ene an t her ol efin, such.as.pr | epe, | i
olefin(s ottt Sof i Hhnfens of oty 50 i BBriB1aT BLERR Eprmonomerts) with
the catalysteet@iRg t& 1h?@txbh&ﬁder?&@n€@iz§{18§&0rﬂ€tﬁﬁfsd' ng to the
I nvention can also be used in the polynerization of
ThPEYtSRErBIngGO AR WRBiiti Adik 'aﬁﬁlluﬁf:)legb QRfHEPSymaAshtBh b cess, bulk
a-ol efin, such as ethyl ene but
polymerigatipn pyacess, pe gt plasc Tohmstvation praspssedbese proerssesas, well as their
polymer%goﬁ D(ﬁldllﬁ @areﬂb@llﬁ@cfv% Stine Qﬁcord' ng to the invention

I's especially suit use in the polynerization

In Bf fepﬁgégp%?‘ﬁ lj p?e%&ii{hl}é(lﬁfoﬁj% afdy t8fusg %ﬁ!e %Qt%lg%f according to the

et hyl'e pect,
invention mémt(ca)polymleata&mntaf okefipf()cess for (co) poI yneri zi ng

S g TR eSO B e i B o BLREH A cono

of the cAf&R o8 kI@xY erdubQleriR¥® RbinOMe didiRl REdiHEE ?bﬁ&?ﬂaﬁ&@e of the catalyst is
condi tions. The catalyst according to fhe invention is

Slgmﬁcaaﬁbmr@afmeé t¥hen ypady i pplymstizatian 6h DseRIGees or Isaplymerization of
propylerf%%ﬁﬂ[r@ﬂlbrﬁaﬂﬁ' tHE c @éﬁnblﬁrhlgﬁé?tﬁﬂﬁé %mﬁ&lw At h17gﬁt111118ﬁlr1ty resistant

process ese cesses as - we
ability; the catalyst has good partlcle morphology and narrow particle size distribution; the

catalyst is applicable to various polymerization processes such as slurry process, bulk process,
gas process, etc.; the resultant polymers have broader molecular weight distribution, Mw/Mn,
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pol ymeri zation conditions are well known in the art.

In the fourth aspect, the present invention relates to

use of the catalyst according to the invention in the

(co)pol yneri zation of olefin(s). In the present

invention, due to the use of the at |east one surface
better parglefmephelagy. wpe less wines | Thegxoelleat wopurdy @'eseﬁtmmaﬂeébtx/ of the catalyst

d 0 ur € er, .

may  oHGAHEYTENRD B¢ PRSI PR, P BB G wsed in
GOpolyniemizg'mry ne pmpalen@ rwﬂh‘ cthylepy,| tha @atai‘yst @phub;tsremeilanﬁ crpobfmerization

perform ctegsﬁ )}ﬁzﬁ WI tqtc]iﬂ?t ggglxganﬁ I%Hw c(ég e rlgé]?%t lil]et catalilgsq is especially
suitable dii thée pmdut:‘ritﬁl afainphtstsinag p@@@%rﬁ&bpdﬂ@hﬁr a®d BOPPGM @adk resin.
narrow particle size distribution;, the catalyst is
applicable to various polynerlzatlon processes such as
ExampR$ Urry process, bulk process, gas process, etc.; the
resul tant pol ynmers have br oader nol ecul ar wei ght
Thejifeliowingexemplesmyenaiven gomurther iljysirating Genipypionobyt, do not make

T, excellent inpurity resistant
hmltatm?{)lg tﬂleﬁlﬁ% do?ﬁlzan a?g yst may effectivel y reduce the

L€ gn U in
TSRS SR AR DT B8 W s
follows:cat al yst exhibits excel I ent copol yneri zati on
performance so that the content of ethylene in the
A sampbd yfieepowdery cghlyst cohifnest wdsyddcompodre deinlzed water so that the

sui.table for the prodyctio act resistant
OR grog i et P BTN ATBCRE T TR g deroraapprapby was utiized to
measurcEROATH € Witer fHakd, MNdrblg, SotANRIeRe drReoYOR.fOr further
illustrating the invention, gut do not make

Spdcifidalldt dvent §.9 gt $‘£esahﬁ)‘lee(\ir1't199n h&uw dWGOO-'l_ was weléhed into a dry
measuf enent of the content of al roup derive

sample botden Whish had paerepwrsen Mitrnitregens Affeo |a41 0 W3s@rpinterol standard

(about 6%ulP QNELSLY; cgﬁ%@k XF%O?@QFP@E%EO,%I gﬁgﬁgﬁg&fﬁ%{eg gvﬁ% Flgwly injected

ef oni zed rou
thereto \tmsiecmnpcmet el catdlpstRCMnpdiean sgmslec tmknermtthxg rcafahyst wamponent was

L ROH t hase,. t here
dccompliS A BT RE RS, AR e SRS B i G rre was
raised. Tlfer&&&"pﬂﬁ lﬂu\g bhthensaagtbaay shfuld b Rekksd) aﬂ&ﬁ&e\@zﬁrhﬁlléecﬂ)ttle should

nto a dry |l e bottle, which had been pur

be placeg;} PrdoYEsel apie ngé(%l‘?fns‘@ %, 190meky B britlecsaslad Qé’cl%ﬂﬂ)arﬂile bottle was

shaken f()ﬁ@%‘ﬁ nfimbtes, Whd theftnRI6 GHa mBrddfifls & nﬁt@ﬁ of%vater phase
dei oni'zed water was slowy inj ecteo‘ ereto

was Smﬂ@k@dﬁb@@@hmi@at@gﬂmwlﬁtﬁnponent sanpl e (when the
cat al yst conponent was deconposed by the addition of
water, there is reaction heat rel eased and thus the

Examplpt essure was raised. Therefore, the plug of the

S | e. bottl.e sh d.be pressed d the sanple bottle
1. P rep%-?]tgc& %m%e%}@é@alﬂ‘ltfﬁmﬂn\?é’g@&mgc%ﬂa@ai ned water so as to
6. 5B gidies BPhilyardsiRah@thetiuhC Hichlbridd NE3 0P tikdre oYV@(ﬁuene 5.4 liters of

shaken for 2 to 3 minutes, and t hen nmade st andi ng for
epoxy clgraprangas agd A9 itess of eritgityl phpsphistewergichareed inie agwfﬂrefﬂnch had

thorougtil9 'be8R Hufdd ORI AHINP PYriRPR n¥iRdgen. FHETRBod mixture was stirred at a
temperature of 60 °C for 2.5 hours with the stirrer rotation speed being 130 rpm. Then 1.89 kg of
phthalic anhydride was added to the reactor, and the reaction was continued for additional one
hour. Then the mixture was cooled to -28 °C. 56 Liters of titanium tetrachloride were added
dropwise to the reactor, and the mixture was heated gradually to 85 °C and maintained at that

temperature for one hour. The mother liquid was filtered off, and the residue solid was washed




1. Preparation of magnesium and titani um containing
solid 6.5 Kilograns of anhydrous magnesi um di chl ori de,
132. 7 liters of toluene, 5.4 liters of epoxy
chl oropropane, and 16.9 liters of tributyl phosphate
were charged into a reactor which had thoroughly been
with tolgane gad swhsequantlyhieyansupr sgvetil fines ené then Tinied r toagi vé¢ ®magnesium and
N tirred at a tenperature of 60 C for 2.5 :
ﬁmnnmﬁ%ﬁ%%ﬁ%ﬁ?ﬁﬁ%%é stirrer rotation speed being 130 rpm
2. Prepafhtéon df $8d tiganodm-cphtainaig catap ydmpdeenwas added to the

TG ar o okl d Sl 6 Tl 4880 4 bgRor tbanal

and 48 mteltsaﬁ&ltgﬁluml tetRdthlofde a&erra@mksalrtha%td/\ar.eo addesli the rxﬂmuré Gvas heated
to the reactor, and_the mixture was heated ar

gradually Jo gl 0 G i thhalirring Fetheagourseapt heatingePat lies ph fiu%ﬁb@%/yl phthalate
(DIBP) YRH addth Gt Qf@b@ Ghd '2'@1%& Yag- nf-lﬁdtﬁleq i 18E f(DN@?*? W€ added at 80 °C.

residue solid was wash uene and
The reagishsnipienatwag mmfan@dfabﬂ 1 % é@ demdna honsshend afiérefltetinged liquid, 48

liters of il?angh}é ?etiﬁhcﬁﬁ%ﬁg %*&Jg%ﬁl{égs cﬁ t'toiu%ﬂé WS %['HE&‘ 't({] h'g geac%r glsdﬁ.he reaction

parati ant um contal ni ng cat al
mixture cospagiadineiha 06! 90 fok tproeipare dA fdrofilesringso s llmqpﬁh dlﬁitrba‘tment was

|l uene (93.liters),,and. 1.4 . liters. of efhano nd 48
repeated Bt BRIt e e ot L PG ER#6 PR Fesitre qo i Bregng vige washed
with hexhfle Gor afide t fi@edr aptUHRnVAISichCiRE rediddUdrésbuie) th1Q@ive a solid

with stirring. In the course of heatlgggfo 5 liters of
a

titaniumegonEBBng )s;ptabfﬁf{ ¢papppment, whigmontgited Zafy fitapping Tofigwt % DNBP,
2.49 wt gf? %81(%3'1’%?.“5%?% Bkpa thhﬂ)llafa | &0 (PNRR), &S %‘i’djﬁé’d specific

e reactlo xtur € was mai ntai ned”at 110
surface argat obhis lhldgr a poth @plumefafék37 ¢thYgrand g nofan poredinghetes 8f 3.7 8nm
3 Emm# %111 titaniumtetrachloride and 72 liters of

re added to the reactor, and the reaction

Torh ﬁhmanlms stoali autc&ilave,dwhich hha tﬁ‘orbﬁghljf bocrhpurzed wifht itrogen, were

sdded S 51 Sl Bl it B B B 3 St met
dimethok § Si168E (CIIMMIS PinOKbAGhe, Wad Vs 8l the%a&aﬂyﬁ%ﬁﬁ)%n@ﬂrpréﬂ)éf&i above.
tinmes and then drjed under reduced pressure, to give a

Then 105®} phhexane avs gadeolotrensaithyaddition Yre, felbyprshiahthe Im@@wﬂon of T L

(under noﬁ%%ladig@lﬂﬂlo s)5cﬁ' @%ﬁibélﬁﬁ %13 'tlﬁfi? plﬂ'hft%ﬁ ﬁ%}%}ﬁ%&h@ﬁ% r%a%tof; Yaltheated to

70°C, and éhé cmwnfanzatnhmdvaa maﬁmmﬁd cat thatr featperaamreafoofm@mours Upon the

comple‘u&ma%i{a {l'ée P %;:t?%lv 3% nz%em%era%q y anda(s%eqe%e% g%({_%le stirrer was
stopped St}&hnﬂ)(ﬂﬁmeﬁbﬁﬁlhctawhsaQ]hs&h&‘ge&WAﬁbr H@ﬁing hmt)oggm whheqmlymer was

Wi th_nitrogen, [ added 5 .
obtained] g aciHi ot e eh SRR 1200 2 Pofyprogpleye Pon g Ghilapt omponent,

and the ﬁdd?ﬂn@f‘ﬁ&@’i bitR Wbty oot JanY, atbh@AtoffddYMRsidd 8 N@¥ @ Geve of 0.5
Omg of the catal yst congonent prepared above.
é

wt %, a Iméﬁh‘fu@@ wieigho flistithutine (MadMa 686 0t endrd mele indes (MdheH ¢ 61 0min.

| owed by the introduction of 1 L (under
4“Pmy#é§%%ﬁﬁggnditions) of hydrogen and 2 L of purified

Tcpadﬂiysltm'nbss Ftbed alumhlve,r Wh'mh Had dbh@dughly bé@Cpurged withenitrogen, were

added 1§ P REL s S FraRE i HiRats Gimbe o FREECH B Sfienst metoyt

dimethok £ RNEHAICHPING) inhieexae Gin@l 1 04RS of SbUCRdyaANd ﬁelﬁt répéd above.
st opped, then palyner product was disc

Then lOApl(S@fll hqaqapq: Wgre afged i rapsevmp @@15@41 yﬁ@rfou@ged by the 1ntroduct10n of 5L

{under normal conditions) of hydrogen and 2 L of purified propylene. The reactor was heated to
70°C, and the polymerization was performed at that temperature for one hour. Then the pressure

inside the reactor (gauge pressure) was reduced to 0. Then the reactor was heated to 80°C, and a
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obtai ned. The activity of the catal yst was 79000 g

pol ypropyl ene per gram catal yst conponent, and the

pol ymer had a bul k density of 0.46 g/cnB, a content of

fines passing 80 nesh sieve of 0.5 wt % a nol ecul ar

ight distribution (MvV VWMn) of 6.0, and a nelt index
gaseous (nlwyur@pf @yd?@gﬁn Qthyl. angl ppyignein tka mokar (ratjo $6 had®gen to ethyl to
t.a I t o)

propyler%ur 8.2)??\/“ ?% V@ééeiﬁ&&%e r@cé tmél dﬂgﬁaﬁoc&rﬁlg%f H%Q%XTVPF ¥ MPa. The
polymergation was p&ffoﬁhcﬁt St such hexditiens Som#5 afin OThed\A}&oﬂaalymanpﬂfduct was

recoveregyﬁfliﬁiﬁxtgfoﬁ hgaéaé}/sglvvg ?gg@iﬁ gﬂbﬂ??()epa’i%lﬁaﬁé alggeal} yst component
and the m@fneit Qadrla Wik idems}a)mmze gagded doatehi 68 6thylae a8dit7 @0 %, and a

f ol | owed t he |ntroduct|on of 5 L (under
Content‘?fépﬁ’k esd%ﬁbﬂﬁ??%ﬁ%) 1'%t “hydrogen and 2 L of purified
propyl ene. The reactor was heated to 70C, and the

pol yneri zation was perforned at that tenperature for
Exampliohe hour. Then the pressure inside the reactor (gauge

I'Preparﬁﬁeoglts {H,t?%-l gﬁ% JﬁQﬁé‘ﬁﬂn 8n&1n11-1££§0r11dt he reactor was

us m xture of hydrogen,

4, &t(ﬁmtn,s aih dnlprdogisl miagndsiunm hhc}ﬂanhdaer 93atil cofofolinydr agemlt of epoxy
25 was i ntroduce

yl 0.005: 1.0 :
chloroprigbs A a2 SLBhATARY PRBCLUF VG GiAEHRIo fhERcior which had
thoroughlp bﬁéfETﬁlhrééi iR Hl\?ﬂy pefified Aldgad. THeChixeRB M kisansd hok tdRperature

mer product was_ recovered. The

of 60 (LDt 31 hyirs, I Be T JATE M SDBS G S50 dibgh drfe gpe phihalic
anhydrid@M /¥ a‘aa&f‘{oytﬁé r&%? QRE Mo readlfh M&%@H{é%{ Q(ﬂﬂtl?nﬂ? %11% hour. Then

densi ty of nB, a content ene o
the reactipn %xtamdwas candert BNt2861C. 61 Milisisers of mydnam tegfachltbrifie wrere added

dropw1set/?o E)ée}‘g?(!tc?r %?(il' ﬂgrr%&%.[rg twagrh %d%?‘%(ﬁ;%ﬁg#(gn gﬁﬁ%d?rbduglaintained at that

tani umcontal ning soll
temperatoegioe Sine hrood. The mdthkﬁ' Jiga&! whs Gitteded| ofgaad te fsidue @blid was washed

. hIoro and 12.5 n ributyl, .
with ol ghE i sfeqhisnly BRGRG B Pl Gpoae BF% iR o6 it magnestum and
titamumlcbﬁtraﬁﬁ@édhdb@en purged with highly purified nit rogen

The m xture was stirred at tenperature of 60 'C for

2. Prepar@thaldifrsgllwlfqﬂutmréommxgecﬁtaﬂm gempeRespeed bei ng 450 rpm
ThERBRd & ﬁ}elgar&i lﬁ:’% Bk s pe RN rtblqgne%’? r@? dad 1t ’Pgltl Hf“n—bufanol and

react or, reactron was cont for ad
48 mi of titanivro mﬂracfmelde Wterﬁeaddedadter@n ama 1otoa, end/\ﬂns regtbe thigtore ®@8s heated

| tit t t d o
eradualtfio, P e Wi s L8 elsp bR ok i T HSBYRE 8eE 4 s0 .
The reacgom i gfury whomAntdinaha 11aioat & I&ﬁéi hatir. trhat afteefipetgd offf €iquid, the
M el i G R A
two houl%ullﬁl%ﬂ GRBkhY o FIRRE thOfreRBNMEl Fhs tép¥RRd 3ot 8Med r’l"l‘%‘ﬂ the liquid

I ve a nmagnesi um and titani um cont ai ni ng solid A
was ﬁltezedmf*épmdafhﬁ rFidye sebdl Pepduct was wisshadrivish hexage dot fvyHmes and then

o SBTRRSR TR 0! Py PSS SAPRNENGN GHRE ROy v

contained 2t13tbintitativac. O wit e DNBTRe amﬂdédzvﬁ%@utﬂ)@, atd hallQ specific surface

area of 22 U &Y 1ol PO eRlsm e e oS nof i e & 1ot
3. PolymefiBftionqs) added at 80 C.

The polymerization conditions were identical to that described for Polymerization (1) of

Example 1. The activity of the catalyst was 68000 g polypropylene per gram catalyst component,
and the polymer had a bulk density of 0.42 g/cm’, a content of fines passing 80 mesh sieve of 1.0
wt %, a molecular weight distribution (Mw/Mn) of 5.2, and a melt index (MI) of 7.2g/10min.
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The reaction m xture was nmaintained at 110 C for one
hour. Then, after filtering off liquid, the residue
solid was treated with 48 m of titaniumtetrachl oride
and 72 m of toluene at 110 C for two hours. After
filtering off liquid, the treatnent was repeated for
4. Polymsmizatiom@s. Then the liquid was filtered off, and the
e . . ¢ .y
RS SR RURHE P RS M L RUARS Bnitfion ) or
Examplal SHie adtitity afthe maabist ean73600qaidyepylenngro et catalysicdomponent,

cont ai ne . W %t ] i 3 12. 8 % P, 0.
and the P13 4,2 bulE aitwite L) 2Dl & sirath ol elifeby Bl Agpt 46 and o
content 8%olublé iRQKRnY 6f ume waf, 0. 27 cnB/ g, and a nean pore

di aneter of 3.79nm 3. Polynerization (1) The

pol yneri zati on conditions were identical to that
Examplél§scribed for Polynerization (1) of Exanple 1. The

activity of the catal yst was 68000 g pol ypropyl ene per
1.Prepargtiememagieyism auhiemamtcontaamidg stléd pol yner had a bul k

ensity. of O. . A fi,nes passi ng 80
TRERR Ol EfffeR Rl Plorh§3e, Pass! N9
2 Prepardiisi d/&]TdmﬁtlitimemilﬁﬂWnloMa)nlmg cdial@st cangoacmrel t i ndex (M) of
7.2 Om n. I, 4. Polynerizati o 2)_.The )
T ey Ploised o et oindoRighé (28 spd 3 0ml of isooctanol was
added 1286 fat PedCl PhePeeyrdRdtiodahix@ite Wik @bled ¥ aMPPE ahd 48NAI1 of titanium

activity of the catal yst was 73600 &pol ypropyl ene per
tetrachlogidgrivera eddsistherethd da édnction grgurnway W&%ﬁlyéo BLP KC, with 1.0

ml of Dﬁﬁﬂﬁéiﬁ% agciedaat R0 ¢/, %@r?a%ti&? H‘Efﬁ]{’e Qhs bl 9h 028 Br one hour.
w % and a content of solubles in xylene of 17.0 w
Then, afi¢r ficainp lo# 13quid,Rhe pesidat isolid wias tneatee siitnd &amdl of titanium tetrachloride

t it ani um cont.ajnd spolid The,procedure i.deptical
and 72 ' GlGNERE WaB0r I R ig Bl pBe FREAE oM Rolifty i Etment was
repeatedsfot bk titnea Mhenmttediuid wanfiltaad affysid thorpalne sblid pedsalwad washed
) A prepared above s ,suspended |n taoluene (72m), and )
with hagafe 7 VG SUBET A1 s SRR nisoed RICSTECC 1o TRY o solid
titaniumtéWRtaiEAS tAaR st ompdnBnt\daichR8hRthed®. 3414t & @asiuftd 1015764t % DIBP,

titanium teéetrachloride were added thereto. The

0.8 wt % dAEP Giisonciod ihehali®), pehbdaviaaeary. yind dad 2opesifigierace area of
273.6 m¥ Oa (H‘lﬁ: \/E?l‘un{%| (ﬁ%.ﬂ@éﬂ?g aaﬂ@ %%1%&1 (?%?e &}amyé? Feagihon
eyt o o “at 0 R

re was nai ntal ne r one hour. Then,
3. Polynadfrizetiorf (It eri ng of f liquid, the residue solid was

freated.with 48, md of titanium.tetrachloride nd 72 .
Tid 55PN SRton et igBRuGAT v B BEREREA 6% pitiiertaion 1) of
Example1 fTHd fgtiidy of the chtaBat WBNE2300%; pdlﬁﬁﬁpﬁl&fbhﬁe@ fgrai gathlbfﬂﬁ,‘bmponent,
e resi due

Then the liquid was filtered off, an i
and the gelypgr BRHIK d5ReD R IS e 1o RlREd TS Pt padsieve of 0.5

wt %, a #HdtbchiAe Wefbhh 8RiriESH (MOIVGS Of PHESRI Qelt irRleQ(VE) & 5394/ Gnin.
titani um contai ning catal yst conponent, which

4. Polymssizatiom@d 2. 34 wt % titanium 10.57 wt % DI BP, 0.8 wt
0 .di.i so ] 3 0 .
T AR on DI DA 15 e Uit BBl ion @ o
Examply 6| ThemcttitPolthe catdlygt wansba@0 ggauityopdent gemgtasn catblyst component,
and the %bl7y%1nerrnhag ‘a bF:J(H( %rggsriéyzgft 0.58% g&c%l)f , a content of ethylene of 16.4 wt %, and a

content of solubles in xylene of 21.2 wt %.

Example 4
1.Preparation of magnesium and titanium-containing solid

The procedure was identical to that as described in Example 2.
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The pol ynerization conditions were identical to that
described for Polynerization (1) of Exanple 1. The
activity of the catalyst was 62300 g pol ypropyl ene per
gram cat al yst conponent and the pol yner had a bul k
density of 0.46 g/cnB8, a content of fines passing 80
2.Prepargiign offodigditeiug-contajping patal VHHSOBWGREH wei ght
d
Tgé §(§1 (1 Rbﬁréﬁ’dﬁ’%{d %v%&ngﬁuggﬁn?ﬂg% ﬁ?%l@erﬁ‘?l?? Ihl? n%frﬂl ﬁ% gltn%locgif isooctanol
and 48 mbn fitahignstetraehdotidieveic adiled theltetfa@t s cThdﬂ@dctmmlxmre was heated
yierd f T g
sredualfy o TR T B & NP rdicd B3P b g e was
mamtamm]rmdﬂeﬁf:, for anel htine Thexi yatiter fiherihgao i Uigkidd elirstesiduo tol@d B4s treated

it 5 S 20l Y 0F i T s By e vein

off liquil, MERatALAORaP FepbMIDESH &0 GRes. ITHeANhY MoaRkNwad filtB@d off, and the
solid The procedure was |dent|cal to that as describe

residue isghctpg?%lpb was waphed withopeane ifornfise tigessi epd then dried under reduced
1) 0
pressuré 't& ??véjgnss @E@dn%rﬁgzoﬁﬁﬁﬂgy §%al?§%&rg I(%?%afr)nkinﬁmﬁed 2.36 wt %

ove was suspende
tltamumg 9575m|vt W DNBoe6anvdl %o [26P, 48l 9;112011 %i chmqyumd had a spemﬁc surface
aehl or | d her
area offg%m% a ore ol edoﬁgggg o APy y to %‘af(?o&:? dlan}e erf?ggﬁ{l
3.Poly1ﬁ1£‘d&latlble(1r)g added at 80 C. The reaction m xture was

ained. at 110. C for ope _h Then, . after
THS PP e i car s, wer BoREEH il TR 4o% Pebypiggization (1) of
Examplh‘Mlt hedadtiRlty Of thel datilystiiad ﬂﬁo@%&?&@ﬁy@ﬁ@ et Zrath cQtfalyst component,

| uene at 110 C for two ter f| terin

and the pplginehad Hpulk demt o Kol peanisat SN e L me geve of 03
wt 9, gl S HTNRR B O o S el GRIAUEITON S S i

uct wa Ive and
4. Polyrdq:rlmdomf?der reduced pressure, to give a solid

|
Th bR Brliels S 1eRtcal W5 RO erip¥ il Polymerizgtion (2) of
Exampl®0l DIEPactiafig oOthkZaidystwas R DI, g migbrbpdlere peregirhi Ic@talyst component,

and thes)??%yr!cf?p thﬁar e hé%:ﬁszlggpéogg éggg{lﬁ,apcg;l?ey\{gé%%leye 0 12350 wt %, and a

content Bpédlﬁlﬁéd 16@(5/1&@ of 16.4Tne,pol yneri zation conditions were
identical to that described for Polynerization (1) of

Exanple 1. The activity of the catal yst was 77600 ¢
gl ypropyl ene per gram catal yst conponent, and the

ol ymer had a bul k density of 0.46 g/cn8, a content of
I.Prepafatlneef magmsnm&ﬂitmamlunscc&manmg s@lid w % a nol ecul ar

ight. distri utl a melt index
ThEpietite i idettal o i Ssdibortien T Biadie 15) "The
2. PrepaR€iby ﬁegdliziattmﬁﬁmmwlﬁmg)eaalwr@mpdﬁmtl cal to that
desc bed for_ Pol ynerizatiaon

Thesolid Aypregared, abig: Was, uispepsled 8&&@9@15’ (ﬁé| Iy)p %fbweh é>f (g&anol was
added ag-r 138¢ Oﬁﬁéf\' tM@ Fea@t@é]pﬁ%&ﬁge’was%'éﬁ a‘?ﬁhﬂﬂﬁf 3(5"@553& ﬁﬁhﬁmed at that

density of O. g/cnB, a content Tof ethyl ene of .
temperamre For @ddwaal %mnen’fhe@fth@ cﬁagimremlxtnr@ayﬁ%mlfdf t0160°43,vﬁnd 48 L of

titanium ’Betrachlomde was added thereto. The reaction mixture was heated gradually to 110 °C,
with 2.0 L of DNBP being added at 80 °C. The reaction mixture was maintained at 110 °C for
one hour. Then, after filtering off liquid, the residue solid was treated with 48 L of titanium

tetrachloride and 72 L of toluene at 110 °C for two hours. After filtering off liquid, the treatment

ExarnplQ

was repeated for one times. Then the liquid was filtered off, and the residue solid product was

washed with hexane for five times and then dried under reduced pressure, to give a solid
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Exanple 5 |. Preparati on of magnesi um and
titanium containing solid The procedure was identical
to that as described in Exanple 1. 2.Preparation of
solid titaniumcontaining catalyst conponent The solid
A prepared above was suspended in toluene (93 L), and
titaniumicostaining caelystrapmpaasnt, ‘af&méccoatalrw@@dé Wh %’ntltah@m 8xfdt Woh DNBP,
re o t
0.7 wt "}nﬁ{ﬂ’l dvn\@%% \g@u{r‘éq}?cggfglgg#lkl as F&ggsﬁﬁgc en t%;ggq il /g, a pore
volume 6£@27 bafgnindtameanyse danicsa of 8.534MC, and 48 L of
3. Polymriga titani quvaet rachl ori de was added thereto. The reaction
. s heated gradually to 110 C, with 2.0 L of

H\Bﬁyﬁ@hm(ﬂdﬂﬁaﬁn@hs 8RreGdedin@l ke afat dedtrib Fol BolWasrization (1) of
mal ntai ned at 110 C for _one hour Then after

Examplg { | FheracHyitoet the cejalvet wenB 008 ralerapylsns A &rar gaelyet component,
and the %Pﬁef‘ﬁadl-a Wik gér{sﬁp 6)"? 6‘47t§51ﬁa%@bﬂﬂ'ehtd@f fd Isz%lﬂg & mesh sieve of 0.5

ene at hours. After filftering
wt %, a fnolpeily w@@t disethution wam@) pEpéatralch thelt insies (Mlh@fs‘i 6g/ 10min.
4. Pol Téhezgtth@ liquid was filtered off, and the residue
M éop g)duct was washed with hexane for five tines
Tlenpolymerization ednditides weerlideaticap ke st described @br\/%ol@memtdtldn (2) of

Exampl, L 4801 50 G ST iy CINE PLEHORe, Tkl cgllystgomponent,
and the PolYERr RAG KLIR Hcdit f/efab B9xyom*andohadt of eREWNEIoE 14.5 wt %, and a
Surface area of 7 nm2/ g, a pore volume of 0.27

content @ﬁ@ﬂ‘@lesdﬂdyl&ﬂﬁﬁﬁw poftéodi ameter of 3.53nm 3.
Pol ynmeri zation (1) The polynerization conditions were
identical to that described for Polynerization (1) of
ExamplEﬁanpl e 1 The activity of the catalyst was 78000 g

ene r ain c tal st;. conponent, and the
1Prepm%g?’¥ﬁ%?1 %@ltfg%agﬁls?wugfl (.)lifg g/ cnB, a content of
Thé pl@Sedﬁ@éﬁhMeﬁﬂ:ahﬁﬂha&s@Mﬁ:ﬂbﬁedﬁl Bxamyle% a nol ecul ar
é?rolstrlbutlon %B{ of 5.3, and a nelt index
2. Prepareml} g HEgPYmSHRIRInIng C3RINSHERMPORTIton (2) The

TROSNBAI F&ak NateRB i As! B?er}ﬁ@dl € tcﬂﬁ@fe'@@'L)t énd |1‘<'4tL of ethanol was
descri bed for Polynerization (2) o

f le 1. The
added alyd PG Thendhe ’teﬁ%ﬂ@ama‘l“}@twaﬁlé&ﬂf@% wd@albotc;g} valldé%ntamed at that
C ts a
temperag.{ré‘%r a{i‘lhg#o\‘ngl ﬁgf? 212%?%%@ E%Et?oer% 1?1%([’?1% (f g%dto 1@*@ glnd 48 L of
titanjunu\tetr%hlmd!b was oliad dntretof Th@taabﬂicesnmxtumywmatffd gr@dlrallwtto 110 °C,

wit 1.7 pE R bR pdietiob B0 <61 P ol ARERE WA fhepipe s 149,°C for one

hour. Thén,tdfet feteril@Seit iRl i the Besitid golld wad. Heapdirwth @8 Dfof titanium
tetrachlc;ql%:,a@g&:zéggfgtg gg %;gll e %@é l)e{rgt!txgp on%&mi atha treatment
was repéatéd korQUneini@nPhet\a hq’i‘lﬁi’(fj Qs %‘ltefeaQ@f aﬁﬂ%ﬁe tRILE Q8K ipRiluct was

m xture was warnmed gradually to 30C and nai ntai ned at
washed twigh hexangpler divigr émes and dhien Klanfhlungq teidycedr pegasurpeto give a solid

tltanlum-go%%lﬁlgg c@aﬁ&yéoqnﬂ&%ntc %l&{j(;(}n?alné(p§56 %\R%Aﬁmﬁmﬁf 7.83 wt % DIBP,
3.2 wt % DEP, and 0.15 wt % ethoxy, and had a specific surface area of 297.6 m ’/g, a pore
volume of 0.29 cm’/g, and a mean pore diameter of 3.49nm.

3. Polymerization (1)

The polymerization conditions were identical to that described for Polymerization (1) of
Example 1. The activity of the catalyst was 74000 g polypropylene per gram catalyst component,
and the polymer had a bulk density of 0.47 g/cm’, a content of fines passing 80 mesh sieve of 0.4
wt %, a molecular weight distribution (Mw/Mn) of 5.8, and a melt index (MI) of 5.8g/10min.
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titaniumtetrachl ori de was added thereto. The reaction

m xture was heated gradually to 110 C, wth 1.7 L of

DI BP being added at 80 C. The reaction m xture was

mai ntai ned at 110 C for one hour. Then, after

filtering off liquid, the residue solid was treated
4. Polymarizatid®(2) of titanium tetrachloride and 72 L of

t 0| Srg-n%n?%%o%lc% g%tf 2L v&e\f\@v\é%o%rféﬁ é% ﬁé g%r scfrfbe& %Il ?91 Ezation (2) of
Examplé' m eThd ahﬂvity qoibd carabyst whi 63200 g);ﬁcﬂyprﬁplﬁieﬁd‘lmr r@an d:utalyst component,

SO . th hex of, five tines
i the S5y O S oot S LS A aLRE of Aol e g and o
content bf $RTHI giofbMI2 Gabgl yst conponent whi ch

cont ai ned 56 wt %titanium 7.83 w % DIBP, 3.2 wt

% DEP, and O 15 wt % et hoxy, and had a speC|f| c
yrface area of 297.6 nk/g, a pore volune of 0.29
cnB/ g, and a nmean pore dianmeter of 3.49nm 3.
l.Prepaﬂaublyn’émagtaﬂsumnax(dli)taﬂ‘lhm gnitayrmglszladl on condi tions were

entl al cribed for zation (1) of
The Brs? 24 waiden e g‘{/ﬁ?‘f‘ S‘irhbéﬁdé%ﬁa%“%te Was 74000 g
2. Prepalﬂﬁbﬁ( pf Qﬂtﬁ' tgmw%aﬁi@éﬁﬁg eahlgrbt%@gnp@ﬁemonent and the
yner ad a._ ou ensit 0
The ﬁ@sd paerdted B Vee¥ts Sisadndedn o zen%@g%s ) ‘ﬁﬁlﬂf hanol was
added at(’\@'s)g@tﬂ@énsthé kéauﬁé@ﬁlimmwaﬁneﬁ oBadudiyl tA30ve) zind rﬁ@iﬁt‘mned at that

8g/l Omn. 14 4. Polynerization ogefg .
temperapise i@teaddztamabho somdlhendhe regstien mieprs way o Wa‘[lo C, and 48 L of

tltamumd frﬁél%l?&ﬁje {VQ{ ﬁf&h%}% Z3he Qﬁcé%gg{mre%?{%%agepd;gaﬂh? 67 to 110 °C,

Examplg‘

e catalyst was g poly ene
with 4. fgLa:rfl lc;f&pahty]s:ne ghupbdibenzoatedrihg iblepal HOEEC. Ahd reactigh kmixture was

i G575% 8 5 8 Py AGPBLFELe B S5 Py

with 48 0 offet@ifneetfachloride pad a2 Lo telherdtrgn o6 PO forand hours. After ﬁltenng off

titani umcontain olid The pr d
lquid, the LEHEHenE S SEPERHD L OB e DD (6 A0 praS iextd o ‘9 the residue

solid pr§9|!ldt Qv s v RRE TAtE ek AleoP ive Qﬁxﬁs‘s Yl tiAnmaieitder Péﬂuééﬂ bI@SSure to
A prepared above was suspended in tol uene (93

L),
give a splid titarghmenohtairong orfalystapangnent, whisk comtadnedi Hh 9 Néa/eﬁtawm 10.3

0 [l
w61 A SOt MRS S8 shd s Y L URDE s . of
283.5 nf’&aa pbrnvolime of @2 Tem’/gomidetmtan pate Gameetat 048.65n0%

3. Pol tltanlu tetrachl ori de was added thereto. The reaction
olymenzatipR (Was heated gradually to 110 C, with 4.5 L of

The %o%[ﬁr&h@d}ﬁc@idﬂﬁﬁlh vﬁBr@@delﬁaél&o b&tﬂﬁs@ﬂﬂﬂd‘oﬁ?ol@ﬂxeﬁzaﬁm (1) of
The reaction m x mai ntai ned at 110 C for, on

Examplgdufhe guiiviity og]tl'teeqatqiyqt tap i6|11§00(ﬂ POID’P’GHYIGne PHEPRSRRbSt component
and the zﬁi r Wad a?yﬁﬁ‘&q{eﬁgwewa({ iy %@mﬁ Dbonkdnk @f‘ﬁh’é@ ﬂa@tﬁﬁ?@@ hREH Si8ve of 0.4

72 L of tolue for two hours. After )
wt %, afnilcblecaﬂamgelghtfdlstmbtqwmdefh@)tqf 8t anche mekdndex &4k o3 Bay/ 1 0min.
4. Pol a%mm@ Then the liquid was filtered off, and the
YIP%%% &%%olid product was washed with hexane for five

Thé peBmastatidre tordliticed wered édentied Lto etﬂatpjreemmdépr Polyngrrizetion (2) of

a_sglid titaniumcontaini cat st conponent, ich
Exampig g by ity ST RaTOR: P8 G © g yiopy 686 Bt i catiy Component,
and the polymer had a bulk density of 0.37 g/em’, a content of ethylene of 14.9 wt %, and a

content of solubles in xylene of 18.62 wt %.

Example 8

1.Preparation of magnesium and titanium-containing solid
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w % 1, 3-pentyl ene glycol dibenzoate, and 0.15 mt %
et hoxy, and had a specific surface area of 283.5
n2/ g, a pore volunme of 0.27 cnB/g, and a nmean pore
di anmeter of 3.65nm 3. Polynerization (1) The

pol yneri zation conditions were identical to that
ThepgeeddoeiwaoideRisinl/ivghatzadesnibed jn Brampirdnpl e 1. The

2 Prepargt%ﬂ 3’1} sto¥1d ?1ftar}ﬁ\n§-08§ttaﬂlxr§l,lﬁséata gg%‘%glq 61?) | )F/)?nla‘)/ P L ggy lae g E | Ee r

T}tbesfiﬂlldt& mépa&:d44)0gé ovil8, suspetded @ntolndnef(Dhds, pab $i4nig oB@thanol was

i eve of % a nol ecul ar i ght
added oty AR PGNP RS bt PHERROES o agffional 30
min, 48 E ﬁtzm&maracmonﬁ@wmaeaam@m TR red ORorPRI VIR F o Aehted gradually
itions were identical to that described for

to 110 °©owlh%rq L af PP bang Bdded i éﬂpPeTlle reppigonamiNtyictasgnaintgined at 110
°C for (ﬁﬁt IQAL%SThWSanfIMHQ B?I} ¥ 18 gb%gﬁ? &avmscﬁ%ég%cy %%48 L of

onponent, = and t ensity
tltamumg:fstcen:@lorale@gd t7érs oﬁﬁol@nh 91 b}ﬁb°(bfor]_t4r091uuts %ﬁea fidkering off liquid, the

treatlnen?[fuggr gea?.%d %or A lt%%tﬁ pl"h)éxltﬁer:] ?18% 1%5 ?%ered r}%ia ﬁ% remgue solid

magnesi um an {'&hi um Con al
product sa$ hdsheﬂENﬂ'Hn heme dadiveaimessariddted dded uhider frétﬁtbe@@ressure to give a
scribed.in

anp t epar at.i on
solid 4Tt OB B AR %trf@rra)ap%ntygf&a s $hai ) fepin, 650 wt %

DIBP, 2%&@@@ ROy 4 AY, §t‘ki§i@ﬁﬁﬂ&ﬁadi Bs &hﬁtﬁﬁﬁfa(;@é%rehbf 38N49 m?/g, a pore
og et hanol was added at 35C. After the reaction

Volumewﬁ Q@%P &a@%mﬁﬂnam@@la@@teméﬁ OPewper at ure for
3.P1yn‘f%:g1 30 mn, 48 L of titaniumtetrachloride was
o gg%drpqere

to. The reaction m xture was heat ed
Tl@rmﬂmbﬁgationazondiﬁona wegict ideitic@l to tfat BeBRbék fargP dyidendizatipn (1) of

exampi g b ot PP KRy S B A Blary S component,
and the pic&gn&llﬁlldsxﬂulid dmgy bg eds e, & hoAtSniLofCﬁne% pags?lrgl 80nmhesh sieve of 0.4
t achl o 7 ne at 11 or. two
wt %, el et Gy @Wﬁw 61 484 At mdFe YR 4Lomin.
4. polyn{egggﬁglp@ for one tinmes. Then the liquid was filtered

ff, and the residue solid product was washed with
Th’i‘e@@ﬁéeﬁ%ﬂﬁoﬂlW@dlflplﬂﬁe@el‘&ﬂdemft?éh tgthiak desgribed: for dtphweerization (2) of

Examplégfaeﬁ-%tércﬁv c)g &t tgl;:] éﬁ%ﬂ%t V:ﬁ éﬁ’%ﬂh"g@@&’%ﬂvﬁ @Qcatalyst component,

and the polmmr hagl a6b1310 densitdoofOl. ZBPg/cm Lawon8mDEPethglene 0f 13. 7wivt %, and a

had dfl c surface area of 307.4 nR/qg,
Comem(gftsﬁmesmléy e’ ]fab%ao‘fg/mre/g, and a nean pore dianeter

of 4.09nm 3. Polynerization (1) The pol ynerization
conditions were identical to that described for
Exampley| yneri zation (1) of Exanple 1. The activity of the

1.Prepar%x%ﬂiﬁé@é@ﬁnﬁﬁ@Q@mﬂmﬂ-%ﬂﬁﬁﬂﬂg’écﬁﬂe per gram catal yst
conponen and the polynmer had a bul k density of 0.45

Thy/rsagdues \wmi@lmcaldp that pedegsaibed gEsmpledh si eve of 0.4
2t AL R 1) 01 55,

TheZplid A prepared above was suspended in toluene (72 ml), and 3.0 ml of ethanol and
48 ml of titanium tetrachloride were added thereto at -10 °C. The reaction mixture was heated
gradually to 110 °C, with 1.0 ml of DIBP being added at 80 °C. The reaction mixture was
maintained at 110 °C for one hour. Then, after filtering off liquid, the residue solid was treated
with 48 ml of titanium tetrachloride and 72 ml of toluene at 110 °C for two hours. After filtering
off liquid, the treatment was repeated for one times. Then the liquid was filtered off, and the

residue solid product was washed with hexane for five times and then dried under reduced
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The pol ynerization conditions were identical to that

described for Polynerization (2) of Exanple 1. The

activity of the catalyst was 62100 g pol ypropyl ene per

gram cat al yst conponent, and the polyner had a bul k

density of 0.39 g/cnB, a content of ethylene of 13.7
pressurwvtto Zveamdolad titamhnmv;t)nt@i&lir@canﬁwﬁscdnupmymte wehighf carBei86d B85 wt %

I o nesium an 2

titanium 01% EXW%FEP Iglg%t %ﬁuﬁ { ggﬂﬂsfa et SX}fhagdg‘r%g Shedt é S r%lace (%??tqf 3&1 Sm'/g, a
pore volt:metolﬁeBOa:&PﬂQaﬁd  lreodin porcianbeo23.62 2mPr epar at i on of

solid t éanl um cont ai ni ng catal yst conponent The solid
3. POIY‘W”&F‘% ¢1 d above was suspended in toluene (72 m), and

B PolfheffatRhh@naltiond herd Rleficallo thd ABLBLA ' POIPIMSFiEARN (1) of

vvere added thereto at -10 C. The reaction m xture was

Example bafheqctiyitn gfiteicptatyst w&ft)S%OO\ﬂ Reypropylage pst grispatplyFigpmponent,

o e s PRUEETRS o9, b 1 RIS s i

openingtstre O sindy)ef 20l Wﬁ%A@SH(ﬂCCBMre&blgM dmﬂknalcnm (Mb#/ M )t erﬁ eymnd a melt

ri.de and 72 m of toluene at 110 C for two
index (hﬁguiggg},@fné?' filtering off liquid, the treatnent was

repeated for one tinmes. Then the liquid was filtered
B L(i and the residue solid product was washed wth
XamPl‘ﬁ ane for five tinmes and then dried under reduced 16

1.Prepmﬁﬁ&@&ﬁhﬁ%nemngml@nﬁﬂmoﬂtdimh%%ﬁtm containing catal yst
conmponen whi ch cont ai ned % titanium 11.5

4.3+ G| pp anhiytious Magpesvaratdiglgridendp midof telpensi 14.¢ ml of epoxy
Chloropr?)ﬁ%t; acaﬁd af 2 A 0?%1%1%@(% Qte 53'8{ eg}/ gééﬂnﬁﬁ@fasgea%%r which had

a mean por ter o
thorouglﬂglb;ﬁepmgadl mdﬂn ighly Pefipd hitromen.ZEid mixteenelist stiored atve rtemperature

of 60 %%gf‘rgl ouis wllﬂle Cs&tcli'{ef?frrtla ‘f%g tsgegedcla?gg 95{)' Zarl IT%@IAO]OQ & of phthalic

anhydrideok3srddpy tethe ré&torgdrﬂﬁh@ﬂia&iu}fﬁﬁra§éhﬂﬁﬁﬁﬁlfor addifiondl B8e hour. Then
mer had a bul k densi ent o

the reac ‘gfl‘*l)égx%‘é%gfﬁﬁ Goaler fosft & ek lgﬁ’é@fé 0%&5@%% Seéaoc?lbr@el\gere added

dropwxsé“f@ tl‘féfregctér %d the ﬁ‘ni’f@ﬂee&é&l l?eratéﬂﬁgrgmal\/?' t§t8r5' d@t‘duﬂ{‘() 5 ml of DNBP
5.6, and a nelt index 79/

being a @@pﬁ °§@ The Fpp@pgn aK@Ee Hes W@(ﬁg@p@.ﬁt &iﬂgi for one hour The mother
liguid whi hﬁ@ﬁeﬂ%‘f? {l: ﬁl:legllrelglgué Q(gllayfjvﬁ;? @F% A oh?éjxg%lﬂ%%ﬂ%%equenﬂy hexane

nagnesi um’ 51 len
for sevembt)ms amxhilhen dpedpagee aamagnédum amkd toddniomidontayding solid A.

2 prepart gy g BLGR <HRP e R RPBRRGBur 11 ed i i1 ogen.

Th&t@hmfxbwpaxedraeﬂs)osé inas Sekpaided iheslReRe(7a A1), £id B0 nff JtQthanol and
ours with the stirrer rotation speed being 450 rpm

48 ml Of'l*ﬁéfﬁmil tﬂtfifh&ﬂdﬁmf%% pded thesefod 1 ide Caaad Hhedeertion n@lﬁ@lre was heated
graduanp%@q‘t@ﬁc vﬁﬂ{jstirﬂﬁ% rRakd bQlse'\GShéafhL ] Ny ed Jf%lB@dddast ddQ@@lat 80 °C.

one hour he reacti on m xt re was cool ed
The reaqon3@ixre Wal imadntgined at | 1053 omanethoar Alhen, afer \ﬁéheen&dﬁ’eldluld the

residue é%ﬁlggwal ea{e(a &@4@%&?&&1&%@ gerﬁ Q@Pg&w & WRor po%@én%dat 110 °C for

two hours After ﬁlterlng off liquid, the treatment was repeated for one times. Then the liquid
was filtered off, and the residue solid product was washed with hexane for five times and then
dried under reduced pressure, to give a solid titanium-containing catalyst component, which
contained 2.54 wt % titanium, 4.8 wt % DNBP, 6.9 wt % DIBP, 1.3 wt % DEP, and 0.20 wt %
ethoxy, and had a specific surface area of 305.4 m?/g, a pore volume of 0.28 cm’/g, and a mean
pore diameter of 3.64 nm.

3. Polymerization (1)
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bei ng added at 80 C. The reaction m xture was

mai nt ai ned at 85C for one hour. The nother 1liquid was
filtered off, and the residue solid was washed with

tol uene and subsequently hexane for several tines and

then dried, to give a magnesi um and

The peliymarizaiont @ingxtwgs §61q enticap tolay desaribed foyr Palympegzation (1) of

t
Examplé l1 ﬂgéréé&g\rﬁ)g g% @e&%@%ﬁ@%ﬁ%ﬁg Wﬂﬁﬁ@ne %@i ;?%1 cQta st L component,
and the pol@rm&t hasf a ik doudityarf@.4748cmd, acbntent @ﬁﬁimpﬁmna&hﬂnmh gleve of 0.6

RO (T S .
4. Po]y;@mﬁal(yf) heating, 1.0 m of DI BP was added at 80 C.
e A A TR b kim0 o
Examp1§ @l T}Qe M$1t§' Bﬁﬁfe%qtaWsi Waé‘@lﬂ"@o olwrb?ﬁbﬁk%ér%ﬁrﬁ%%l‘%i &fnponent,

of toluene at 110 hours. After

and themoimulwg aobylk|degeifiof 0.AR o ¢eamrantenial cilhyfragtald 3fbmt %, and a
content8f‘§olﬂ(i}he sc)){l ireg‘@%fﬁgg Atloguid was filtered off, and the

roduct ‘'was washed with hexane for five

times and then dried under reduced pressure, to give

B 1 ﬁol id titaniumcontaining catal yst conponent, which

Xamplg bl ained 2.54 wt % titanium 4.8 wt %DNBP, 6.9 wt %
1.PrepatatiBiPof &a@néﬂlm-r%rﬁﬁﬂaniﬂﬂﬂo@ﬁﬁﬁng@ol‘iﬁ et hoxy, and had a

speC|f|cs e area of 305.4 n2/ re vol
g gf @n{l&ﬁau% TRASAFFIUIR of Bhigrderet s lop 4ol i 0 gnl of epoxy
chloropPo%LnlyéTe‘{n'dZ?G Oorﬁl Q)}:)tnﬂﬂt The oﬁﬁhﬁé”ﬁr@fez 2hdrB&d RO trbRRT, which had
wer e i denti cal escri bed for Polymerization

thorougfly)begh puEed rvptbehlghlrmwﬁad tniltmaey Bhe mieuEaved Sigtedgh@ temperature

of 60 gﬁ%@%hgm& vyxﬁ{ ﬁ&%étg%g rgﬁa]ﬁﬁlqr gn3| ?élﬁ%yéﬁg %mﬁnlt 4 £ of phthalic

anhydnd@waseaﬂdedfto fherrees:tcp'a&si thg r@0tiorewhs smmmeabfor(adﬁmoml o¥te haur, Then

f. 5.4 d.
the reecBn AL G PG a2 ) 70 SRS OTsuRog CradiiR wyre added
dropw1s_dE|'tG t]@@fbe)ﬁgﬁg |aildghe|§) mlszwlw?s Bése aﬂualljg(ﬁ)t 833;% ah® nidiitkined at that
escribed for_Pol ymerj.zation anpl e
temperaire foA np hsuE He B4t and s ﬁ‘#@s%bofa on?ﬁb‘ilHee%‘?Egﬁé%S washed
with tol%&rﬁnﬁ%ﬁ@e){ﬂntfgm&’&efﬁf’ seveRN8nfcd @nd Q{elﬁrﬂi"fed hadite Piﬂﬂagnesmm and

density of , a content of ethyl ene of
tltanmﬁmom@lmagdowficontent of solubles in xylene of 16.8 wt

2. Prepaéoclf)}%?ggf 1Sitdfiuch: & El@&?lﬁﬁgl:%}glgstg:f éﬂ%g&ﬁs' um and

ani umcontai nin ans of anhydrous
Thagsies A prpirahitone d\&ls s@Pendedoifr tbimene (B2, m8), @ndﬂ Oafil of ethanol and

48 ml ogﬁ %]ﬂhﬂ%gga}éﬁ?lg&o‘g%gg%@%ﬂﬂ?rgto ct) Eaac‘? g'jptdrt b#ete 1m1xture was heated

gradual!?‘/h@rlqggm Vith 8@RinBUnORe cWhrsd oNh@iting, PSrhi bEDIBE tva@&ﬁibd at 80 °C.
he m xture was stirred at a tenperature of 60 Cf

The reagtioromp<urg;was myatained af 10 Podon Qrwrh%éﬂzfnb@ﬁ%’ﬂmg pﬁf}ﬁlquld the
residue I&ﬁ:ﬂw&s éea@e(f)\];vltﬁ hghal df(marﬂlﬂmfgtfdcﬂﬁm‘ﬁ@%na‘#? olhgfe at 110 °C for

act or e reaction was continued ditional
two howmeAﬁmliﬁlIerl‘ﬁlgecrff lityhid, ﬁl@atcetatmmt rwast n@p@twa@rmcltenmt @her ghe liquid

was ﬁltg‘ed %ief, 'éi/lnch l‘,ﬂel rlegl ue scgﬁd pIJOdlzi1 Wasil&? %thoﬁéxg&: %rfﬁreeﬁggs and then
dried under reduced pressure, to give a solid titanium-containing catalyst component, which
contained 3.12 wt % titanium, 15.7 wt % DIBP, 0.4 wt % DEP, and 0.18 wt % ethoxy, and had a
specific surface area of 295.4 m?/g, a pore volume of 0.28 cm’/g, and a mean pore diameter of
3.70nm.

3. Polymerization (1)




dropwi se to the reactor, and the m xture was heat ed

gradually to 85 C and nmintained at that tenperature

for one hour. The nother liquid was filtered off, and

the residue solid was washed wth toluene and

subsequent|ly hexane for several tinmes and then dried,
Theopcgmen@tlnag:ne@ngm wiek identicahtaithat desceibed ﬁg lﬁdym@rlzatlon (1) of

Example 1. Pl‘h%%%ﬁ}%}%.{%ﬂhg ?tﬁlysl! \/gasI 640%6 g?&g@?@gﬁéﬂé Slﬂag pen Xlgét component,

onen
and the p@ymafimd(aﬁlhﬂénSIt§M0ﬂ7Cg/m3 atcothtarfdineapeksing®Onrheshfsieve of 0.7

wt%, a bplpent weishr e g by N S h g melf isE v ¢ho A ggomin.

Cwth stirring. In the course of heatlng, 1.5 m of
DI BP was added at 80 C. The reaction m xture was
Exampl¢dd nt ai ned at 110 C for one hour. Then, after

I.Prepar&ﬁi:%rL@le rgg%eﬁg{n dold Hhnfumt QBtairdif &(ﬁiﬂe solid was treated

f titaniumtetrachloride and 72 m of
Thaﬁrumdereawasml@lt@af torthattagdesvoibedin Bfaneplefli | tering of f

tre or one tinmes. Then
2. Preparfa i]o fd%’bll aNas %%ﬁﬁl}gfe\/\%%l??%gﬁhg%nhe resi due solid
Tlpff affidcA pmﬁredaﬂiwd wiistsusfreded i fobuenti(92 I1)j aes 1.4nidof kthanol was

added at~ I2§°§{ﬁ ﬂxﬁzg g&ﬁ%ﬁ% g ixfc’ag é\%ﬂ@gﬂﬁ%ﬂgzﬁ 2 ovsﬁ)l tﬁmd maintained at that

temperaﬁﬁé‘?cﬂ'aﬂ@ﬁoﬁallﬁ Wn. %Pheh &I@d‘te’dﬁﬁon]aﬁlxzuﬂwa% dabRBl, to Q18P OMand™8 L of
P, and 0.18 wt % et hoxy, and had a specific surface

tltamumatﬁ@@ph&ndzwszﬂdﬁzﬂ ghergiopBhreropeianmixgpreov pehegied/gadughy te 110 °C,
with 1.5{%@%(5 fr}ddf Qererthﬁfbenz%agfqt@@g bem aﬁhéﬁrﬁuﬂz‘% Q@ réaamn mixture

ynerlzatlon con re | dent i cal
was ma'tntaéunedd&tsliﬁu %béorfcme Iﬂ!mryiﬁhm afei ﬁhex@ng offf hqlEicaitplr@ldme solid was

treated “]gllil? 48?&@’ l&tgi{ &g %d? I72 \ﬁ%’f £0 L}%gg FS% I1 g(g‘l;¢ %Ig gyolaﬁgl?rs. After

filtering (o lkquikﬂ mﬁd ﬂr@‘ah@ént&v&h?re@amﬂﬁfm anet:mﬁése Mhew thef ligubd wpafikéred off, and

.80 eve of 0.7 ecul ar ight .
the xesdie SO BRI~ EVHERIFY B SR QS HEice AR eyl educed
pressureG té'r o Db titdar@iRbtaldng cRaBRAEShpHENOT wHBE NS/l 2.1 wt %
dtitani umcontaining solid The procedure_ was

t1tamuml, é@m/t, %dNBPo2 Pryett Yo dB. % wit PHBEP; #ndi bhiptt & gthoxy, and had a specific
surface greg Bfeﬁr%_[[% (gre %péfedp?p%rgn’%bove%%%r& ¥%p bf 3.42 nm.

onent was suspenged I n
3. Polymarizamre(l(j 93 L), and 1.4 L of ethanol was added at
T BT e TReone B o et % RS P QR ffiiBenidicion 1) of
Exampl@dditid 2t aity 3f)thﬁk:ﬁlaly'§h®{ih 643@0 e REIropyehepar pearnastalyst component,
cooledto-lOE@tand4 titaniu tetrachlorld

and the Gplymatld RHE RIS OF AGAIHAETEs RGATRILA ines RASRL g sieve of 0.4

wt %, a H&&Hﬁk LotighP dibdBution (MW/RInd 0P6 b, £id LhER AR (MI)%H—Q S’E/IOmm
benzoate (EB) Dbeing added at 40 C. The reacti6n

4. POlymﬁrbZﬂwIe(Z)was mai nt ai ned at 110 C for one hour. Then,

15RO Ay o, RS RBLO i o

Example)il Tlm a¢amey af th& l:ﬁlatysf was 73890 pqol woropifiemer per ferdnt eatalygt component, -
and the 'Pﬂ d E: ta,ﬁ? get £ eat]{r(!if ?é Ig@%% O%ﬁ%ﬂ%ﬁﬁ gf et%rylegg of tlldfrgewt %, and a

content of solubles in xylene of 18.5 wt %.

Comparative Example 1
1.Preparation of solid titanium-containing catalyst component

4.8 Grams of anhydrous magnesium dichloride, 93 ml of toluene, 4.0 ml of epoxy
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the residue solid product was washed wi th hexane for

five times and then dried under reduced - | pressure,

to give a solid titanium containing catal yst

conmponent, which contained 2.1 wt %titanium 4.2 wt %

DBP, 2.0 Wt %EB, 0.8 wt %DEP, and 0.13 wt % et hoxy,
chloroprepaheh add al Speui df dribgyk phewhate ewersf cladeed3ini@/ gy reagtogomdich had

olume_of 0.29 .cnl/ .an a 0 ' t f,.3.4 -
torougfbUSF ed w15 By i PHS BB U, o & iprature
of 60 °Cdbfli2t hamns wigy thei dieret irc@ation apéddabbeine 460 irped Then 1.4 g of phthalic
.Polynmerization (1) of . Exanple 1. The I vi.ty. of th
anhydrideqdn e el Bt A U, Ve HEreE o #ieioatpae Bour Then
the mixGRTRANRBSled tROER M E5PPAYSEtaiiath RirBdHidridteRas bildddf dBpdike to the
g/enB, a content of fines passing 80 nmesh sieve of

.4
reactor, gpd the raixfp swshsttedaraghellaiosty iG gftiﬁho%a() eNatNR) B bemgzdded at 80
°C. The tide TR tmdiﬁ}gl(ﬁ%%)gl\% ;@ffo19 ottt AdrOfhd mother liquid was filtered off, and

of yneri zation pol yimeri zation conditions were
the residud eolid eab treated wath 49eskef titesiufoetradbloriderand £0i rohof 2luepé at 110 °C

Ex Th I Vi f th I 73200 N
for two ]b%q%%ig%‘ﬁltgﬁgg Bgﬁltqlbl\}/da ot ag%lerﬁ W EhehRl fé‘ia gneatgla;e% r”][glen the liquid

eca yst coO onent,
was filtgped yfeindihd residug dolidensiwashed with3@xglectoB fiva tiaontadtheaf dried, to

give a s%,clf {;gzlﬁgg-%g_lg%]gm%t %ﬁlg%&a%gpgqqts‘g ig g}%%tgfglea qldj g}t %/?? tiita%ium, 12.50

wt % DNBP! flaS @t ¥0analy, 8@l hadl 4 §gcamicWiHaQ Hrad Hf I@).S’_ﬂfziﬁ, ¥ pbre volume of
nponent 4.8 G ans of anhydrous nagnesi um di chl ori de,

0
0.22 Cmgga and egheangarediemetpr of fil2em. epoxy 19 chl or opr opane,

‘399 m of tributyl phosphate were charged into a
2. Pol rea%%%nr,a)v\hi ch had thoroughly been purged with highly

Tipupolfyinedzationrogditiony keraridentivad tovétsit describedl fert Palymerization (1) of
t erat.ure f 60, C for ours with the stirrer
Exampl £ 451VieE ot e st 480> 10908 pAfationylsiepos gt FHialypt component,
and the polpn@f halba bk dfa@hﬂ@dagnom gxanT, %&ﬁhﬁﬁt of&hd:s?])hﬁil{geal:mh edhnsieve of 1.5
was continued, for addition ne hour.. Then e )
Wt %, 2 Fojcuis Wt 3@8} op gMMiMn%of £8 gt imder QYR of 4.5e/10min.
3.P01Wﬁeﬁ{zﬁﬁ&htﬂri de was added dropwise to the reactor, and
the mxtdre was heated gradually to 85 Cwith 2.0 ni

Thst poiipRripaiongcoadigiens ster@BleniGal Thharidgsogibed igrsPolymerization (2) of
s TAPLT RS {0 L Pk G,

and the 4@lymerdfadtd balii demsityebf 833 goindea aodeBoindthybne of @dnet %, and a
a C for t our,s. After filtering off liquid,
Content?{wsé’}‘%tﬁﬁsalpﬁé’?ﬁ“e\ﬂﬁﬁ‘géﬁeoét ed for one tines. Then the
liquid was filtered off, and the residue solid was

washed with hexane for five tines and then dried, to
CompargfiNeExangd¢ 24 t it ani um cont ai ni ng catal yst conponent,

l.Prepafﬁ‘m()jﬁ' Bf ﬁlggﬁe"é‘i.u%?%d]ﬁtgni‘ﬁﬁl—g@nuiﬁiﬁﬁ kyg 12.50 wt 9% DNBP,
and O wt~% et hoxy, and had a specific surface area of

Th@mosedvd was wlepiinabtotbhtayalesdribed ipBxan@ed, and a nean

re gdi . of P i.zation (1) The

Z'Prepm%‘g?% ﬁgsfoﬁl{zag{tg%%l%ccgﬁﬁﬁﬁ n%glwet rcgh%bggéﬂti cal to that

Thiesalid Agterfacsd dBoly wes saspended i kdluefie (7Exaljphed 8.0 rilhef ethanol and
48 ml ogglgﬁ/%gﬁg?a;g{o%gg%gﬁa lg etd tﬂ’gr%tosastq(fg 0%, Q“ﬁle YEIA8Y ll’l%}r(]i%r Was heated
gradually to 85 °C, with 1.0 ml of DIBP being added at 80 °C. The reaction mixture was
maintained at 85 °C for one hour. Then the liquid was filtered off, and the residue solid product
was washed with hexane for five times and then dried under reduced pressure, to give a solid
titanium-containing catalyst component, which contained 4.32 wt % titanium, 13.5 wt % DIBP,

and 5.5 wt % ethoxy, and had a specific surface area of 170.6 m?/g, a pore volume of 0.22 cm’/g,
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and the polynmer had a bul k density of 0.47 g/cnB, a
content of fines passing 80 nesh sieve of 1.5 w % a
nol ecul ar wei ght distribution (MvV M) of 4.3, and a
melt index (M) of 4.5g/1 Qmn. 3. Polynerization (2)
The pol ynerization conditions were identical to that
and a meogord dievhefeoof P65 pmeri zati on (2) of Exanple 1. The
activity,of the catal yst was 46200 g pol ypropyl ene per
3 POlymerng?ﬁl @al yst conponent, "~and the polyner had a bul k

Tlﬁeptﬂymynﬁloﬁ ddhdigbaBeredidentidagnd tiat dedchiped i PélyRedzablon (1) of
of s s in xylene of 13.8 wt %

_ ent ol u
Examplf’c%r?ﬁﬁra&tlmﬁéo Spplysvas %@Qﬁ&@@%ﬂp FReHREG BT G acpomponent,

and the ﬁdliﬂﬁ@ﬂ I LNk ﬁéﬂ%itg 9f 6abi g?’cxﬁhﬁ cQﬁt@ﬁte(ﬁ‘ﬂn%s Pas3i m&&aéleve (sieve
to that as described in Preparati on of

anpl e
opening sigeOgl & i @if §iH €ole anmlmlafaweaglyﬁast@bﬁmr{ /Mipeofdol,iagd a melt
: above was suspended in toluene (72 m), and
mdeX(Ng.)gfﬁ'Fa%ﬁﬂ%@hanol and 48 nml of titaniumtetrachl oride

were added thereto at -10 C. The reaction m xture was
Co r}eaé%d gr%dually to 85 C, with 1.0 m of DI BP being
MPAAHTed AP 80 C. The reaction mixture was maintained at

1.Prepar8SorCoff solid Gireniindontaibit@catdlgst lcbfipbeennas filtered of f,
4$3§Tthe esj due solid product .was washed with hexane

syl Ao, wames R oIS Mctic tdugnee i g, of epoxy

chloroprbﬁa&' Y2.5an56 irutyl iph&dphbidy QISHW %lnbfntghzﬁﬁﬂ ey Ehar%ed into a reactor,
nponent, whi ch “cont ai ned 4 % titani um W

which h% thOBFughlbahwnaﬁsgw W%él@ghixyounﬁndi nfiepgen. Blpewiftiue was stirred at a
temperatffﬂ"er ;98@ 201%923{ ours/ Witk tﬁgzétgre aroﬂi?i 5t sff%glut%%z%%& r[?tg Then 1.4 g of

a nean pore |ane
phthalic Iaohy(h'eiel wat aduled ¢c1)heTﬂaaactmo laydretre mttntmnwasaadjtmueah §orvue]kiﬁlonal one

o TSR G B SR 8 LY T Gl s

dropw1s@&l YHer reRtb g ARd RS mOtaid ﬁ@d Rdayegit g:@@m rt@fES, °C aith 2.08nl of DNBP
r had a bul k density of a content of

being adﬁf«‘(h égi?op ds SihegnigBIeEeh rr@arswct g %‘i/éi ?qs paginagr. $he eatherdiquid was
filtered (%'fmanﬁfthg’ r&ide s¥hid %a@e%ﬂlv@ifh ¥& L tﬁ%rﬁ’ﬁlﬁ't&iﬁchﬁﬁde and 60 ml of

5.3, and I ndex (M
toluene @l 19, ° aycabuys @ﬁnﬁilt@m:g aff Bquiga thet ireatmorfit wed fegeated for one

times. Ttalér:]rhg'%'rlgclﬁcf QAL %lt@ferdgoif aly ltXé E‘%? cﬂ.fgpgs%ﬂs rl{las W%sh% U l%jrcaﬁe for five

gnesi um dichlori uene,
times andi thed depd)xty gmshh colip tltmanm-,coﬂiﬁul'ﬁlgT’cataiS/sttcrompohtht which contained

556wt ASRRNRL 52N NP e LR oo e B ey o

150.4 mipgira ﬁdr@dolnhiemgem eniPNE afdl ¥ intbaf poRSdisthéteF 601 2 nrd
terrperature of 60 C for 2 hours with the stirrer

2, POIYH}@E‘F%HQUO(H speed being 450 rpm Then 1.4 g of phthalic
bERORToAMIAGHS kB! iBEnI AR B "hh i
vvas %{antl nluedofor ad |te|10na[ oﬁjte ah%%?ﬂb%g% t he &itftion (1) of
Examplend. )aihqmgtlvm_sofdb@ tasalystovas28300 gpélivropdeneipengiaomeatalyst component,
and the f)(ﬁt : acﬂ Ph Ib f 3@151&? gf’i 8%3 g/em’, a content of fines passing 80 mesh sieve of
10.2 wt %, a molecular weight distribution (Mw/Mn) of 4.8, and a melt index (MI) of

4.9¢/10min.
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dropwi se to the reactor, and the m xture was heat ed
gradually to 85 Cwith 2.0 mM of DNBP being added at
80 C. The mi xture was maintained at 85 C for one hour.
The nother liquid was filtered off, and the residue
solid was treated with 40 ml of titaniumtetrachloride
What is elatinglds:m of toluene at 110 C for two hours. After
filtering off liquid, the treatnment was repeated for
one tinmes. Then the liquid was filtered off, and the
1.r28hElyet sthpshend forvASie (boYpdl inbeXxriog cfoﬁfprﬂ‘sin‘ganagﬂeﬁiaﬁl titanium,
and t hen drled to give a soljid titani umcontalgg
halogen,c ai aqn}f.‘gte @’(5;9’510 @MY, CopMosRd.c i gpn@{goxys gepipflergyed trom a surface
modified éefc?@fé'd Y8m e ﬁguﬁ%onﬁs%ggf al@@l%l@ vatgeré’iﬁ th@ &Jnhé?% ¥f thieRkoxy group

a specifit surface area of n2/ g, por e
derived frofuthe smfac@ npadiigergs i a range af ﬁ*e@rﬂ ﬁbt@» nﬁraﬁﬁtberrwmht based on the
rization (1) The polymnerization
wmgmx@gﬁﬂﬂghggcomgb%ﬂﬁdent|cal to that described for
Pol ynmeri zation (1) of Exanple 1. The act|V|ty of the

2. dantomponial (B TR Ao BRAL pEgh Bhikghy process

compnsmg(iﬁ@ﬁe}% gontent of fines passing 80 nesh sieve of
% a npl ecul ar weight_ distribution (Mv M) of
1) disgolvingep lﬂaﬁ%ﬂs’(urf} fryBROUNfln agplvent mkytyre gonsisting) of guaerepgic cpoxy
5 G A FOMRRNGRT oftnaPlifdrt Ndiluent, to f
compo e B g o BiaeP it Nilient 10 form @
homogeimluag@ntlomn i nner el ectron donor conpound, and an
[ ou R d r t
11)atrea?n§ B gb(Pve s%!:u(‘;lr?gl Wit %g}t%}l 1 Cgf%)%lunﬁr?rg ltl{e érres&t%%:] oF aﬁdauxﬂlary
prec1p1tahqrdiﬁrl®ptm)ﬁ1aﬂjflen dhdpreyenge @fiat ekt bue dhifer (Bmctrhﬁe denorf eamapound, to
de i.,5.1n a ran%e of fromQ,. 01 .to 3 percent by
precipitdfgp @fﬂt PIBCIRURC SRt FimAnd, tHRNIRD; 4 yst
iii§ ﬁ'@ﬂﬁfgfiﬁ& soléd pv%c@ﬂﬁt@'vﬁﬁlt atqw&@ﬁfaﬁ@fnoﬁifﬁf Idhd at the same time or
yneri zation, which is obtainable by a process
subsequ@g}yp slppgqoﬁglg picdeagt ope tlgﬁimprgl campeBRd, p]i}fb ataleﬂqigaﬁégpjgﬁﬁ electron donor ¢
compoufIRAKACe!Brrd aSRLIE ALl o! | ng of an or gani c
compoun an or phosphorus conpound and an :
1vbwa$mn@theltmeted sallid p@nﬂp;tatbmﬂmrmnart dﬁmmtsgeneous -~
wherelnst?u? ut Ifg?ﬁ t ﬁg asglecr:lc?%te@o%} 2&’ e:é;goeu%o nsmg% of aTco%ols wherein the |
auxiliaryp peciftahans ,at a&it @pk | eleatddy from tHeegmlﬁsmmmenmg oitcarboxyhc acid
_%Sast one inner electron donor cgg}p.ou d, to .
anhydriqss carbaxylie @cids.cthery ang Ketomss; idew R CHELY NeRfTERaPER, comprises
alkoxy QBQ]I) tdchiaed Wi tHdl durfat& MdddSer! MACard @mbEntPsRELRI 0.81 80oW Hbrcent by
east one surface nodifier, and at the same tinme or

weight, based eq thew eight @Gb?)@ﬁ*&lyi’rﬁgoﬁlpoll%st one titanium
conmpound and at | east one inner electron donor
conpound thereon, to forma treated solid precipitate;
3. éhel cim)yst/mhpwr@nt heotdiepteedagm2i Whprehnt}pi sugfhee miotltfieains selected
ert diluent; erein,t surf ifier is
from th% a‘o&gt (@&S@?%of ﬁge%r Q?Bo@gl?ﬁpggt fﬁ& ofl qncgtﬂlas Sand isomer alcohols
thereof, Wherei n t he

4, The catalyst component according to claim 2, wherein the surface modifier is methanol,

ethanol, propanol, isopropanol, butanol, isobutanol, octanol, isooctanol, or mixture thereof.

5. The catalyst component according to claim 2, wherein the magnesium compound is

selected from the group consisting of magnesium dihalides, complexes of magnesium dihalide
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auxiliary precipitant is at | east one selected from
the group consisting of carboxylic acid anhydrides,
carboxylic acids, ethers and ketones, and wherein the
cat al yst conponent conprises al koxy group derived
fromthe surface nodifier in an ampunt of fromO0.01 to

with WaBerpcarr%@hp lerivaiyeg it magnedymodihalide wheigit 2 dalogae atom is replaced
it o SREBLIPA SOUPE0 S G0 bl RRRS eyt pa, hrein

titaniums sbwpvedl bas om geheraly foumle chi§PB)4¥g, ofi whichaR i &b#(blhsahphanc
[ I I SO aIc I
hydrocafiY Byomife FuGRLABE) GLBETATREHL A terlicRng Bulorsmypd n is an

integer & frosh@nedn the surface nodifier is nmethanol, ethanol
propanol, isopropanol, butanol, isobutanol, octano
i sooctanol, or mxture thereof. 5. The catalyst

6. COR exsptt &ﬁﬁﬁn@hﬂ&cbf&n@é & Olagn IRBULER the @n@eﬁaﬁl &fpound is
conpound is selected fromthe group consistin
magneswgﬁé@pmﬁ and sibegsasth eéwléﬁé@%‘ﬂn%ﬁ@mlﬂrﬁﬁ@ttﬁcglﬂnﬂ@e
22 wth water or al cohol, derivatives of magnesi um
di hal i de wherein a halogen atomis replaced wth a
7. ﬁ‘}ldrwdyﬁyborgpwpt accading dico ety Rowxhegﬁrim ups ianet electron donor
compouﬂcé Slsg lzzﬁgg?:&r%?%rthgrgro%?%lﬁst}&e ofI ?)(ﬁﬁ]il“llj 3910 %01({15 esters of
mono-céthexsld atidphaid golyuitboagle kachdsprarﬂiyﬁﬁ&ég, Ckdwyrtbs 0 aérdybthers and
being, identical or different, X is halogen, and nis
poly-ethgrs, af4igE}: of from 0 to 4. 6. The cat al yst component
accordlng to claimb5, wherein the magnesi um conpound

magnesi um di chl ori de, and wherein the titani um
8. Hmﬂ@aém ccpxapqnepbaﬂcemntgeﬁowbml Temihgeein the imngs elagtran genor compound
e r | &
s secSTROR e RGP ke 1 ALLEpyIOEEE, byl Ml iy
phthalatc,odlﬁsnectty]npptbaﬂatppﬂxym—actbbplythalateadieﬂ;hsfl negorerts ddiutyl malonate diethyl
nono-car.boxylic a d pol y I|c
2,3-diisoprpRyISICEREAS | of onéi 508 0- et he?’g (g rop¥ SS’CCéqaiéér s, angn-butyl

2,3- dus@ﬁbp}&@cm&ateﬂﬂl&nethylaIZ,\BSdnsGQﬂipﬂBﬁmﬁnaa@ Cdiisldbﬁlgl De- @1hiﬁtl@lsuccmate

diisobuty -6 L o BHSR GNG Orians MG aaRaiiAydietiy! adipate, dibutyl
adipate, Rf"étﬂﬂl Rbste, GblP b dRalﬁﬁjh %zﬁ&ﬁe, @i E‘utp}‘hﬁéleate dlethyl naphthalene

hal ate,” dii Sooctyl phthal ate, di-n-oct pht hal at e,
dlcarbormlfgg h}i]buﬁw ahthalengi Wivethoxihates ntmeélyi dirisp te tributyl trimellitate,
S
triethyl § @ngélhlé%g ?%#lsﬁ%gitgﬁe, %t{a%@%ﬂ%}ﬁomelhtate, tetrabutyl pyromellitate,
1 3-pent21@ﬁe glvicslopbamphts uethyl hetamate] b ilintlires thereof.
2, 3-di i sopropyl succi nate, diisobutyl
2, 2-di net hyl succi nate, diisobutyl
9, "ﬁre&l”afawst Cortipdrieyt Sus6mlinpfolaifhl X tWhekein the inert diluent is hexane, heptane,
éﬁfth | - 2- met hyl succi nat e, dlethyl adi pate, dibutyl
octane, %ﬂzeﬂ‘i’ é?lﬁwe SERYERE di butyl sebate, diethyl
naleate di -n-butyl nal eate, diethyl naphthal ene
di car boxyl ate, dibutyl naphthal ene di carboxyl ate,
10.{Thic sataipist eampasichi ftcao@ngttmdlmumﬂ wheraie el sugfhes modifier is used in an

amoun b B DB 3k St B SPGBl h PP

1, 3-pentyl ene gl ycol dlbenzoate et hyl benzoat e, and
I xtures thereof. 9. The cata %st co onen accor

n
11 The: cafiafyso CORBRENE ACeprding, & gy de it qr@ﬂh G aifacr e ledfion donor

compouh® R @R8 in an amount of from 0.01 to 2 moles, based on per mole of the magnesium

compound.
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oct ane, decane, benzene, toluene, or xylene. 10. The
cat al yst conponent according to claim?2, wherein the
surface nodifier is used in an amount of fromO0.06 to
10 nol es, based on per nole of the nmagnesi um conpound.

11. The catalyst conponent according to claim2
120 ke eitalystreomnenent asberdingdn ciima: whetsipSrienicat ofibg ajkpxy group
0, I
derived ﬂ'pmalﬁgwngacgﬁe%c{d:ij%@tgbn él'rahg dgf g@ﬁﬁ?@z ﬁbhe %g%tglbe’%elgﬁ Based on the
wmghxﬂdnpmMéﬁwc@mmmmﬂtng to claim?2, wherein the content of
the al koxy group derived fromthe surface nodifier is
in arange of fromO0.02 to 2 percent by wei ght, based

130 Edidystwoin@bherffoi blefif Q&@?M%eﬁmlwﬁipnsﬁ@ mégnesium, titanium,
catalyst conmponent for o] e

meri zati on
chlorinecghispislag § Compoynds and a %ﬁf@xm@%&ﬂt‘fﬁﬂ dfom a surface
modlﬁeﬁeﬁﬁ{eﬁ%ng RYroGP ERRIAHEg o2l a(c@ho@&rﬁér%ﬁ)ﬂie 9619% of the alkoxy

rived froma surface —nodifier selected fromt
group degived prooothsisytfhergmoditier is@s aaprgsd|feom W%rteﬁrpem?@t by weight, based

o th R g BTN SYPUBEL G L ST A 67 s

comprisingitighdtepsifsed  on the wei ght of the catalyst

.. CO onent, sal d st, co ein tai
i SRS Es e g e SoPBiar Biixtirs SgBlhR Ay et cpoxy
compoufi®dBe Soraanieli stkphidre dofhpausd! anqntan Wbpﬁdﬂaﬁ is@sdiflent)gto form a
of an organi c epoxy conpound, an organic phosphorus

homogepenyp s0lHHONd an optional inert diluent, to forma
nmé%gg RO %@@o%ﬁo‘ﬁr‘wfﬁ titarfi i AEtHRAI0HRE iR RRY ﬁré&icb‘ T QR least one

itantumtetrachloride in the presence of at
auxiliary prgsipitanieclectak [&lonalﬂly gprupciopsisting ofsetbesybeladid anuidndes, carboxylic

acids, e@lgli,sb ;I?n(iﬂe a%:ﬁ{}%()& nt%ﬁg B él%ﬁ&{%leq)faéﬂ hygs lqe %nner ehctron donor

S rs ‘and ketones, and opti
compouhd) tb b&cgﬁt&&mhd qnfecqiltateemtatmng magnesiure laed t1tanrumto nor
..compoun O, preci oIid recipitat .
g GRS ) GBI agicing PG O SUE el miALe: g f g same time
or subs&ﬁ]ehﬂy,pﬁtﬁﬁnbﬁidgahﬁmmrh htetrRéhlgtide @AGtatOR@stSYhd aGfer electron donor
fi'er, "and at the sane tine or subsequently,

COTHPOUBQI %tﬁotli togorm p awptgdhsplid prseiitalei ad and at | east one
1\? wg{m%th%g{e?%ﬁ sgl‘?([‘?{em HHERA hBgUARE, to forma

reat prec ate; and iv) washing the treated
solid preci pitate vvlth an inert dlluent 14. A process

1{ ?bgrg%efs rpr él%l?tg ﬁl?eaéagaé%/gltc%rglgg%%{] qro rt;]ﬂﬂ(cgj(po r#g%nzatlon according
to claimt1€orapegisg thie'stdp} ofli ssol ving a magnesi um conpound in a
.solvent m xture consisting of an organic epox
i) Pl g MABRSIgRRIEPIHRIGS ﬁoSPB’&nEB‘ﬁ%Bﬁ’rﬁ?né‘ﬁ%“%hf an organic epoxy
compouﬁﬂ’t b n&‘gaﬂt@ egﬁosﬂhdr\@ Nompo@nd 040 an BEIRALNBEWSdiluent, to form a
sol uti on; treating the above solution wth a

homogetlﬁtvéﬁpluﬁﬂ@orrpound in the pr esence of an auxiliary
nf{rga"‘h‘tng tﬁ@%ove%%tfbﬂt winald Xm{nﬁ Jo@rﬁppo‘&hﬁéﬁ 't}l?egpl%gerﬁg of an auxiliary

one I nner electron onor co
precipitant, and optionally in the presence of at least one inner electron donor compound, to

precipitate a solid precipitate containing magnesium and titanium;

iii) treating the solid precipitate with at least one surface modifier, and at the same time or
subsequently, supporting at least one titanium compound and at least one inner electron donor
compound thereon, to form a treated solid precipitate; and

iv) washing the treated solid precipitate with an inert diluent,

wherein the surface modifier is selected from the group consisting of alcohols, and wherein the
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precipitate a solid precipitate containing magnesi um
and titanium iii) treating the solid precipitate with
at | east one surface nodifier, and at the same tine or
subsequent |y, supporting at |east one titanium
conmpaound and at | east one jnner electron donor
auxiliary qipeipiant tip eit deast ang $bedigds fiope dhee grasgl pensistiag; ¢ eabexylic acid
d solid precipitate with an
anhydn@%e%rw yﬁg?ﬁdg%&é@fgl?%mﬁ%gsurf ace nodifier is
sel ected fromthe group consisting of alcohols, and
[ r itant is at | east
15%%@ F}e%{]glaﬁ%fm@qlﬁ%%%%ﬁ% %logP srfsg ng of carboxylic
Axche catalybiyderipdaant aceorbimgytd claimadj ds, et hers and

Eetones“ 5. A catalést féH ol efin (co)polynerization
FRARTE i gl umAguR {RMBAYng component according to
Cy | @itiondily, B e8I da&ttdn &Jnumdihﬁsm@larmound and O
optionally, an external electron donor conpound. 16.
A catalyst for olefin (co)polynerlzatlon conpri si ng
166%&99@3 S koo oﬁc&g{% ﬂ% to claim2, B) an
organlc a unlnum , ptionally, an
Aéxh@cmdyﬂ@bemnmnmadmm@ng@ndpmuhd 17. A process for
r|2| olefin(s), conprising contacting
:Bé@ﬁﬁf%ﬁﬁ? propy Ounaa optional a-olefin
C¢opt&mltg%&ktemdl blettien dadcrlcympo@sicording to claim 15
under pol ynerization conditions. 18. The process
according to claim 17, which is carried out in slurry
phase, bul k as phase. ,19. A process for
17.AcBIPBESyRE E‘iogﬁljm%%% ﬁ?f‘sfan(s)c SRFPTSRh @%%tngcqthbfl@e or propylene
and opBbRY @N6leRh BSARNIRGEE) 7@ AR | QRdlst2allRiih to clalm 15 under
conononer(s) wth the’catal yst according to claim 16
polymerigation copditignter i zati on conditions. 20. The process
according to claim19, which is carried out in slurry
phase, bul k phase, or gas phase. 25
18. The process according to claim 17, which is carried out in slurry phase, bulk phase, or

gas phase.

19. A process for (co)polymerizing olefin(s), comprising contacting ethylene or propylene
and optional o-olefin comonomer(s) with the catalyst according to claim 16 under

polymerization conditions.

20. The process according to claim 19, which is carried out in slurry phase, bulk phase, or

gas phase.
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