; ABCDEFGHI Je3eSAS>hhi\ prf N6TI ; 1 PROCESS FOR PRODUCI NG MODI FI ED PARTI CLE)
CARRI ER OR CATALYST COVPONENT FOR ADDI Th ON POLYMERI ZATI ON) PRE- POLYMERI ZED
CATALYST COVPONENT THEREFOR, CATALYST THEREFOR, AND ADDI TI ON POLYMER 5
Field of the Invention The present invention relates to a process for
producin%)a nodi fi ed garticle, a carrier or a catalyst conponent for

addi t i on BROIGERS | EQR | BRODHCENGC MOD IFFED rRAREI GleE 2 CARBILERp ORy rEATALST
catal yst conmponent for addition polynerization; a process for producing a
cat al yst GRMPONFNT FOR HODJTHEONZROL YMER BIAIT 20N | RRE-<POLYMER DZEM QA ALY ST
addi tion polynmer. Background of the Invention 15 Exanples of a single site
cat al yst COMPOMENTEIHERERDR,N GRMALYSN THEREEOR ZaANP RDDOTEONSBORYRERAN
olefin are: (1) a catalyst using a conbination of

bi s(cycl opent adi enyl ) zi rconi um di chl ori de wi th net hyl al um noxane (JP
58-19309A), 20 (2) a catalyst using a conbination of

bi s(cycl opent adi enyl ) zi rconium dichloride with a specific boron conpound
(JP 58-19309A), (3) a catalyst using a conbination of

bi s(cycl epeiadireRle) Zirf: ijyp di methyl with 25 tri(n-butyl)anmmonium
tetraxi s(pent afl uorophenyl)borate (JP 1-502036W, 2 (4) a single site

??La:s.y?zbzﬁ‘ékf “3%8“1%%?%%9\?"%%1?%%%%%‘fﬁﬁﬁa%‘;‘i‘rﬁ’%ﬂf&éﬁ%&?‘pﬁ‘éffﬁﬁsﬁi e
. e . Ip

61 206008 SR BREhEoRE. | E BoBF Lot & elyte SOPRPYERE CHrot

pr oduce agﬂggdition Bgl mer, having a satisfactorily high nolecul ar wei ght

in addit i ofmer P I ZRHE Gy odGei n§TRGEFTer | £8L on PEOWCHRE| urgy

pol yjyeri zati on as .phase pol yneri zation and bul k 10 pol ynmeri zati on. Here,

the ter nPT§aBPLYBS iGedmer i z€AtRAYELCI o- pFUBRRRSRE pol yrEdY zat | stdid@ms

pol yneri zati on producing a polyner particle by polynerizing an addition

pol yner i PABYReRDAGHAPN:15 BEARAFS HOT tDROUGERT i Fatinlad e donaddid ivnesent

invention is to provide) in addition polynerized particle-producing

pol yner i PRI¥YBRT1EaFignpr ak@ s Precensofori prodnucindian @ddidihare pofigwieny a

satisfactorily high nolecular weight, 20 (2) a process for producing a

catal yst for addition polynerization used for producing said addition

polymer, (3) a process for producing a nodified particle, a carrier
Background of the Invention

15 Examples of a single site catalyst for polymerizing an
addition polymerizable monomer such as an olefin are:

(1) a catalyst using a combination of
bis(cyclopentadienyl)zirconium dichloride with
methylaluminoxane (JP 58-19309a),

20 (2) a catalyst using a combination of
bis{cyclopentadienyl)zirconium dichloride with a specific
boron compound (JP 58-1930934),

(3} a catalyst using a combination of
bis(cyclopentadienyl)zirconium dimethyl with

25 tri(n-butyl)ammonium tetraxis(pentafluorophenyl)borate (JP

1-502036W),



or a catalyst conponent for addition polynerization used for producing said
catal yst for addition polynerization, ang 25 (4) a process for producing a
pre-pol ynmeri zed catal yst conponent for addition polynerization used for
produci ng said 3 catalyst for addition polynerization. The present

a npdified particle, a carrier or a

invention is a prqgesg f gk dugl 1

cat al yst corrponergt c)f org agéﬁl?lign B%ane??E%%Y%ﬁr, Vifhh E¢h cokpresses stlhiagtst Bps
of : 5(1)1&9‘{39%(;{'- onpoungd. represented by the follow ng formula
[1] with a corrpoér%g-'qr( %fcrée%r%@ghégénb9°’2~W@e¥on‘éWiingdf dJPul5a 3[22)24 szherzby
produci ng & _Gent,act oduct, and (2) contacting the contact product with a
conpound (1?) ﬁ?&&?’e%s'e%rtpeglib')}ztwpf AMbdWhol T 03433064 B8] andt he presence of a

10 particle (d),,L,i ML 3 [1],Rt-iTH 2 ] andR2t-2TH2L 31 , 15 wherein M
is an atom of GrB[éE) 2 Satalyré peingdi spealfer pdriscpe Medsagede %TaQEth%t
hydr ocar bon gr oup or a halogen atom and three LIs are the sane as o

di f f er'ent °PPBAPERESakdPhéR;- 225 0ioS Aaranel eI rop4§ gy W Ng group or an

el ectron-vvithdrg{vvi ng 20 group-contai ning group, and when nore than one Rl
exi st ) they arele¥rRvernnetheser sdnbfler eiftel rypAr ' | §.a

hydr ocar bon jg_Jr oup or a hal ogenat ed hydrocarbon grqﬁsutgg;] |s°1|: %E%é‘ﬁﬁ%n?f"y of

each ot he?d@ihbdon npoymer dnaving aUPaidbsBscilbri Pyt eriodic.table; and t
is a nunmber corresponding to the val encse o? Tﬁ%‘gi lgfgg Iélgggggéafrsweigﬁt

her ei naf t&r aditrien polater oS assrdi 14\ resent ipvention is a
process for producing a 4 pr e-g%I yé?%ze#%%‘%gf?/ tp%gm%’ﬁge]ﬁ?tﬁ?nasu‘:h

cat al yst dsr saddiisi | { on i conprises the steps of: (1
: Vo B are o) TopaR ot BrLPi Y gt inn, awet bul

contacting a nodified particle (A p

procd8s- paliyiiesi 406 [ | oy al cgppound. (B) §, and optionally an
or ganoal um num conpound (C)) thereby pr o}uec’i("hg a jri'hf%/“cat%ﬂ erigrid (2)

pr e- pol y i taidie HrdH &l i dl | ne%g resen of the primary catalyst. Said
process is hereinafter referr f%'gglélzagson means polymerization

producing a polymer particle by polymerizing an addition

Polymerizable monomer.

15 Summary of the Invention

An object of the present invention is to pProvide, in

addition polymerized bparticle-producing Polymerization:

(1) a process for producing an addition polymer having a
satisfactorily high molecular weight,

20
(2) a process for producing a catalyst for addition

polymerization used for producing said addition polymer,

(3) a process for producing a modified particle, a carrier
Oor a catalyst component for addition polymerization used for

producing said catalyst for addition polymerization, and

25 i
(4) a process for producing a pre-polymerized catalyst

component for addition pPolymerization used for producing said



"process-2". 10 Further) the present invention is a process for producing a
catal yst for addition polynerization, mﬂ%ch conprises the step of
contacting a nodified particle (A produted by the above-nentioned
process-1 with a transition netal conpound (B) and optionally an

or ganoal um num conpound (C). Said process is 15 hereinafter referred to as
"process-@gatglyst fort hddittibe podgymetriizatdmin.on is a process for producing
a catalyst for addition polynerization, which conprises the step of

contacting a prefipopyesenteineeh 8l ya i LAMBEIEs ok peslias ORg ROMYAREL 2at | on
produced by the above-nenti oned 20 process-2 with an organoa?uninum

conpound partiSned P oersSriier hekei fafdfrarwier ottt EB%Ceéaa;‘&%ion
Further) the present invention is a process for producing an addition

pol ymer, bl ffiefOFRELSR? HHECA! EBnpE13ddl khaN SRAETRE,ZI Ng an addition

pol ymeri zabl e nononer in the prese a catal yst for addition
pol ynmgri zati on priodugq ) -nentione rocesses-2.t0, 4.
Sai d process i stheb?ei ng '?)eéfﬁ‘IB %%];oé'ﬁg)ﬁlrngéd)?%g gsprﬁ%l&gg@_tgn% Bef%i'z'il'gﬂlng
Descripti flzdh n ion (Al Mdifi article, carrier or_catalyst
E:(i)]rrponentf)%r aéddF” oﬁggﬁplo?y%%%'??gilpoﬁggx%ﬁ}?ré?e&ttﬁ % ?%dﬁﬁﬁ%ﬁ‘f%ﬁgwga
are a n alum numatom a galliumatom an indiumatom an
a thalliﬂalalgg? Qgg%gg?ﬁﬁﬁPyapﬁg%ﬂﬁgagoﬁ18Pn§ﬁ°§IQﬁPﬁMﬁtat&qus
preferable, and %g al uminumatomis particularly preferable. 10 Exanpl es of
the hal ogen at oth?df G°PEACHING MR CPBEAGE aPFodUPtawd th @ wmprued o) a
chlorine atom a bromi ne atomand an iodine atom A preferable hydrocarbon
group of TPRIRAELH | Y ahhel k91 levsng, farmulygl [§lodp dheapnassnyt of oap.
The_igove-nentloned al kyl group of L1 is preferably an 15 al kyl group
havi ng 1 R&FtiEkardh at ons. Exanpl es thereof are a nethyl group, an ethy
group) a n-propyl group, an isopropyl group, a n-butyl group, a sec-butyl
group, a tert-butyl group, an isobutyl group, a n-pentyl group, a neopentyl
group, a n-hexyllg{oup) a n-heptyl group, a n-octyl group, a n-decyl group,
a 20 n-dodecyl Y¥Buwp, a n-pentadecyl gradp and a n-eicosyl group. Mre
RY:.;TH [2] and
R*..,TH, [31,
15
wherein M' is an atom of Group 13 in the periodic table; L! is a
hydrogen atom, a hydrocarbon group or a halogen atom, and three
L's are the same as or different from one another; R!' is an
electron-withdrawing group or an electron-withdrawing
20 group-containing group, and when more than one R! exist, they are
the same as or different from one another: R? is a hydrocarbon
group or a halogenated hydrocarbon group; T is independently of
each other a non-metal atom of Group 15 or 16 in the periodic
table; and t is a number corresponding to the valence of T. Said

25 process is hereinafter referred to as "process-1".

Also, the present invention is a process for producing a




preferred is a nmethyl group) an ethyl group) an isopropyl group, a
tert-butyl group or an isobutyl group. One or nore hydrogen atons contai ned
in the 25 above-nentioned al kyl groups flay be substituted with a hal ogen
atom such as a fluorine atom a chlorine atom a brom ne atom and an i odi ne
atom Exanples of an al kyl group having 1 to 20 carbon 6 atons, whose one

or nore (yck-ouelymenhzedr easalgbtt tbAfonkhR arhal RERRIFAMFH Gddition
fl uoronet hyl group, a difluoronethyl group, a trifluoronmethyl group, a

f 1 uor oet hyd L giextiDza€ich | | WRLORt ByhpPLQUE. tRet Ekbpyopget hyl group, a
tetrafl uoroethyl group, a 5 pentaf?uoroethyl group, a perfluoropropyl

group, a perfluqQnabyods MOy 2 a&a#y@&ogggiéyﬁgrgggig’ p%ga%%féduogyoht%é/'

group, a perfluorooctyl group, a perfluoro P,
perfl uor QR AYRGW 1 KO £l uyorgeicqsyl aroup, a
1H, 1H- per f 1 uor opr opy(%{ g#gqj%&%gﬁli 'fﬁ:t%lerq! I%t}yoﬁno%u’ij;f?ﬂ Jifit spmrpund (B)
1H, 1Hsper l,.grou a 1H1 erfl uorohexyl group, a )
1H, 1H perﬁ#gpgggpéﬂ'l& %ﬂpo?r%?‘rﬂ?ﬁﬂ—rﬂ%ﬁ?’? |cl?5|ip(?d]6’d€¥9|) . g 2by producing
1H, 1H perfl uar o entage | group_and a 1H, 1H perfl uoroei cosyl group; and
al kyl grghﬁgﬁﬂﬁﬁﬁ %%&%ﬁaﬁﬂﬁ%g the term"fluoro” contained in the
above-nentioned alkyl groups to the term 15 "chloro”, "brom" or "iodo" The
above- nent i oned {47 yPTEr&@F @R NIZIng pagy @Lafiin ain atlye preapnkeaviofg the o 20
carbon atons. Exanples thereof are a phenyl group, a 2-tolyl group, a
3-tolyl &FIEIYa GRtNYAL groapf BRrocessylid hemeinattex 4refeyredr dop,asa
2,5-xylyl group, a 20 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl
group) a PICsssri2iet hyl phenyl group, a 2,3,5-trimethyl phenyl group, a
2,3,6-trinethyl phenyl group, a 2,4,6-trinethyl phenyl group, a
3, 4, Mt ri net hyl Bashhergrblue pressd; 4 n5renticangishy | phweys s Fortiproducing
2,3,4,6-tetranet hyl phenyl group, a 2, 3,5, 6-tetranethyl phenyl 25 group) a
pent anet By¢abehyst ffoupdddrt ieichpbpmeyt zgraen, shichramyhPhesy |t ewep an
i sopropyl phenyl group, a n-butyl phenyl
of contacting a modified particle (A) produced by the
above-mentioned process-1 with a transition metal compound (B)
and optionally an organoaluminum compound (C). Said process is
15 hereinafter referred to as "process-3".

Still further, the present invention is a process for
producing a catalyst for addition polymerization, which comprises
the step of contacting a pre-polymerized catalyst component for
addition polymerization produced by the above-mentioned

20 process-2 with an organoaluminum compound (C). Said process is
hereinafter referred to as "process-4".

Further, the present invention is a process for producing
an addition polymer, which comprises the step of addition
polymerizing an addition polymerizable monomer in the presence

25 of a catalyst for addition polymerization produced by any of the

above-mentioned processes-2 to 4. Said process is hereinafter



group, a sec-butyl phenyl group, a tert-butyl phenyl group, an isobutyl phenyl
group, a n-pentyl phenyl group, a neopentﬁlphenyl group, a n-hexyl phenyl
group, a n-octyl phenyl group, a n-decyl phenyl group, a n-dodecyl phenyl
group, a 5 n-tetradecyl phenyl group, a naphthyl group and an ant hracenyl

group, and nore preferred is a phenyl group. One or nore hydrogen atons
cont ai ned Hefanredvov anenreress a5 groups may be substituted with a
hal ogen atom such as a fluorine atom a chlorine atom a brom ne atom and
10 an iodine atom an al koxy group such as a nethoxy group and an et hoxy
group; an aryloxy group such as a phenoxy group; or an aral kyl oxy group
such as a DedezyleaX DeyoniptiHie cbomas Maikdonesh aral kyl group of L1 is
preferably an aral kyl group having 7 to 20 carbon atons. Exanpl es thereof
are 15 a tanzMbagrosd)paartizTe! Y, | '

( 3- net hyl phenyl ) net hyl)p gr oup,@ae%é%?gg?héljl} %&%%%?H@Pogfgapf,oﬁaddltion
(2, 3- dj nebphy eyl iyl group, a (2, 4-dinet hyl phenyl ) net hyl group, a
(2, 5-di net hyl phenyl ) met hyl group, a (2, 6-di net hyl phenyl ) net hyl group, a

, 4-di hyl ph = di h I h
b (205 4111 hot TRTRRERS] St nar: oeuoode (SPaMEle| RLERR A Beopaicay. -
: “fri | ph t hyl ,
(a0ar st PR PhnEnb A0HY | £ ISR LY o3 Bindfium msiam iamseay Epadiigm

rou a , 4. 5-tetranmeth henyl )net hyl group, a 8
?2, 3p£ 6- g??lén%f[l?@,!pp | fﬁgﬁgpyqﬁ%alygngalmﬁlnum atom is preferable,
(2,3,5,6-tetranmet byl phenyl ) met hyl group, _.a (pentanet hyl phenyl ) nmet hyl group,
an (et hyl Bﬂén?f‘) ﬁgﬁﬂgr‘“ﬁ‘r ghem d's( PagtdRnlandsy IDuatenabkg oup, an
(i Sopj[90pyl phenyl) net hyl S%roup, a (n-butyl phenyl)rret hyl group, a
A nles & '

( sec-"but yl pheny|JFH¥ tipe kaleger adinmy pfhknyin) he org Formudm [ 1]
(i sobutyl ghenyl I)lmet hyl group, a (n-pentyl phenyl)nethyl group, a
(neopent yPpRchFLPRELRE atpBuR chlorinexgtpherd brostime agomgnd an iodine

(n-octyl phenyl ) met hyl group) 10 a (n-decyl phenyl)net hyl group, a

napht hyl n2teft reuefenabie hwdheasebyphmgrbup gronp, thedeinr £spasf 81ked i S
a benzyl group. One or nore hydrogen atons contained in the above-nenti oned
aral kyl o9%eR. nay aeylupsoupubedani blradkkal ggenpat om such as a fluorine
atom a chlorine atom a brom ne atomand 15 an iodine atom L1 in the

above fornula [ The asoysefieiebbyed AYHFL0QRoApOBE aF AlKYrdf b1 RNag! Y|
group or a halogen atom nore preferably a hydrogen atom "an al kyl "‘group or

a_ PﬁgfgemeIngﬁduﬁ hetvipiefienabby aardbkyht8m8UPExRAPY EsULAbY.cBECLREADI Y 2
methyl group, an ethyl group, a n-propyl group, an isopropyl group,
4 n-butyl group, a sec-butyl group, a tert-butyl group, an
isobutyl group, a n-pentyl group, a neopentyl group, a n-hexyl
group, a n-heptyl group, a.n-octyl group, a n-decyl group, a
20 n-dodecyl group, a n-pentadecyl group and a ﬂ-eicosyl group. More
preferred is a methyl group, an ethyl group, an isopropyl group,
a tert-butyl group or an isobutyl group.
One or more hydrogen atoms contained in the

above-mentioned alkyl groups may be substituted with a halogen

25 atom such as a fluorine atom, a chlorine atom, a bromine atom and

an iodine atom. Examples of an alkyl group having 1 to 20 carbon




20 group) an ethyl group, an isobutyl group or a n-octyl group) and nost
preferably an ethyl group. Exanples of the non-netal atomof Goup 15 of T
in the above formulas [2] and [3] are a”’nitrogen atom and a phosphorous
atom and exanples of the non-netal atomof the Goup 16 of T therein 25
are an oxygen atomand a sulfur atom T is preferably a nitrogen atomor an

oxygen atammsndvipasé i ene ast yngrref1efdbd yemn txygeirat Ams t1 Qutda threrabove
formulas [2] and [3], when T is a non-nmetal atomof Goup 15) t is 3, and

when T i shalouen raici, alremaof1(FbebRetby 1t gbsud, AS9AM u&ESHeOhyl roup,
el ectron-w thdrawi ng property of RL in 5 fhe above fornula [2]}5 there 1s

known a w@ﬁifl&%‘.&ﬁ@fﬁ&ﬁ%fﬁub[‘ Eh?lﬁﬁmttlﬁ%[lir #rgaaxp:{‘sfa{mc'fluo:ﬁ'o%F%Jb

el ectron-wi t hdraw ng group, ere can be exe I'ona

oot onmdddienh, et Alle ety POt EATLAEWoddenyy | group. adm

el ectron-w t hdr awi ng ‘group
brom ge A d L8k to cyano grou nitro group, a carbonyl
a
group, azﬂsu one dgrogt:lU!p %i;d gbﬁﬁgﬁyl group. ‘f"é%p’(')‘???{#e group. - a
el ectron-w._thdr aw.n roup- cont ai ni roup of Rl (nanely, exanples of_ a
gr oup corﬁ\lgariér}iuhod:? ’g]t @d{‘)’ﬁ%-ﬁi Pﬁﬁfggﬂﬁﬁapg%ﬁﬂy %?é‘ii&) & Beof pnohesgehat ed
al kyl group, a halogenated aryl group, a (hal ogenated al kyl)aryl group, a
cyanat ed g&%ﬂp'grﬁué’,ge?]rﬂql?%&%ﬂ’ﬁr grogPoud BETEIUSTOFSIEENH ofTeURrplE) an
al koxycarbonyl group, an aral kyl oxycarbonyl group and an aryl oxycarbonyl
group)) é’i’i‘—rfﬁwrij’r&m&%ﬂ haB&g§8Rat ed? ac PerfloeFoeizpsplanpyeeupt t Hee
above- nenti oned hal ogenated al kyl group are a fluoronethyl group, a
di f | uor orét- - Rerfipionenrant hiogbaep hyla ghibulH -pe2f yorebutylogoetpyl a
gr oug0 a 2,2,3,3,3-pentafluoropropyl group, a
2, 2, At r it do-eerflvodauendiiet hgteuby| agridlyd H-ep@5f luorohexyl group, a
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a 1H, 1H perfl uorobutyl
group, aliHdlBHpearfilucorosmdantly | gpuup, a alld, l1H-perfluorododecyl group, a
1H,1H-perfluoropentadecyl group and a 1H, lH-perfluoroeicosyl
group; and alkyl groups obtained by changing the term "“fluoro"
contained in the above-mentioned alkyl groups to the term
15 "chlore", "bromo™ or "iodo".
The above-mentioned aryl group of L' is preferably an aryl
group having 6 to 20 carbon atoms. Examples thereof are a phenyl
group, a 2-tolyl group, a 3-tolyl group, a 4-tolyl group, a
2,3-xylyl group, a 2,4-xylyl group, a 2,5-xylyl group, a
20 2,6-xylyl group, a 3,4-xylyl group, a 3,5-xylyl group, a
2,3,4-trimethylphenyl group, a 2,3, 5-trimethylphenyl group, a
2,3,6-trimethylphenyl group, a 2,4,6-trimethylphenyl group, a
3,4,5-trimethylphenyl group, a 2,3, 4, 5-tetramethylphenyl group,
a 2,3,4,6-tetramethylphenyl group, a 2,3,5,6 -tetramethylphenyl
25 group, a pentamethylphenyl group, an ethylphenyl group, a

n-propylphenyl group, an isopropylphenyl group, a n-butylphenyl



10 1H, 1H perfl uorohexyl group, a 1H, 1H perfluorooctyl group) a

1H, 1H perfl uorododecyl group, a 1H, 1H perfl uoropent adecyl group and a

1H, 1H perfl uoroei cosyl group; and halogé%ated al kyl groups obtained by
changing the term"fluoro" contained in the 5 above-nenti oned hal ogenat ed

al kyl groups to the term"chloro", "brom" or "iodo". Exanples of the
above- nengronpd h&snpybntyipﬁqdynrgﬁ@up[eaaﬁ%ﬂHJEﬁﬁyl vOI@HPup 2 an
3-fl uorophenyl group, a 4-fluorophenyl group, a 2,4-difluorophenyl group, a

10 2, 6-di tbobuophphghyr §dup 8 & rpdrftyiPHIRAN Y c#OUR) ndopentylph
3, 5-di fl uorophenyl group) a 2,4,6-??1f?3§{0phenélOngup,na pentylphenyl

3,4,5-tri gt hgnyh - 13, et I -&&¥¥¥E?
pentaflLgéogﬁ%ggl§S¥ougeggEBF%?%}6-?%??%?ILg{ogﬁrtrl 6?%%%?E§$%%%hyla
group, a ASgdeyl @ﬁ§gtraféygﬁg-4-pegtaf£H9&8£$§€¥£8$§2%I groggﬁp? a

per fl uoro-1- napht hyl ™ gr oup érfluoro-2-nap g and9d

4,5, 6,57, 8; -2 h |...gr qup; al ogenat ed, aryl groups
obtaiEgdsggegﬁgéggﬁgf?ﬁgﬂﬁgrh?XPPﬂoPo%agﬁ%%gan q?t?ﬂge&%v%gﬁ%ﬁ$?%ﬁﬁﬁ
hal ogenat yl oups to the term "chloro”, .20 "brono" or "iodo".

Exanpl es §§E¢%é %%%Jﬁgﬁ%nPF%ﬁ%ﬁr?ﬂaﬁﬁgénBPQHY&IE?PPerI group are a
2-(trifluoronmethyl)phenyl group) a 3-(trifluoronethyl)phenyl group, a
4-(trifluoronet egphBFyI 'E?Bﬁp) hydregen s @homsuor spRtRIREShendn grek®, a
25 3,5-bis(trifluoronethyl)phenyl group, and a
2,4,6-triéﬁ???TW%RF%ﬁ&ﬁ%yﬁﬁﬁkeﬁyPugﬁo@ﬂ? &/d sivsitddartaedevith Ja dhaldgem y|
groups obtai ned by changing the term"fluoro" contained in the

above- mer i ¥hEFthar oy Quing Rtomar @l clytoupee tatame a bromickl atoth, and
“bromp" or "iodo". Exanples of the above-nentioned cyanated aryl group are
5 a é-cya#ib&tﬂﬂiwe Ftomy, an Aoy spcumsra née Zhaya mppdem yAn @ ranp.
Exanpl es of the above-nentioned nitrated aryl group are a 2-nitrophenyl
group, a SFhexy qymnyd ap capy boxly agheupt sapheay! agpbemoxyO ol &sc aint he
above-nenti oned ester group are a nethoxycarbonyl group, an ethoxycarbonyl
group, a aradkylowi gy susloups arbésopleRexyeanponyl group) a
phenoxycar bonyl group, a trifluoronethoxycarbonyl group and a

pent af | uor ophenokgcabbosyegtovhedl arE1R! g8otb bReraboy g @i anad Acy!
group are a fornyl group, an ethanoyl group, a propanoyl group, a butanoyl

group, a dralidyuogeeupanaying’ 9Ue fo RSAZKYA P, BRGHA | ULAheNZY

group, a perfluoroethanoyl group, a perfluoropropanoyl group, a

per f 18I0r @put de@hy10r OWkhodh per f4 uor p@gﬂéﬁgg%#hgﬁ?gﬁggﬁhgg pergfrjogﬁ%r’oheéanoyl

group, a perfluoroheptanoyl group, a per 00cC foup,” a

G oup and & per 1 bor ot R bBURS X Phetie Ay P The LPL BRAGF SR
aroup o B RarenerLraBaRgan A TR Pot 2t Bratng i B A R oup)
aZony" LSHSBBTELY] gt (8 LLGLUBATEL AL ShRy® 2 2 GeLp! ! vor o
up,_a

1 b s PRSP EbinpreRa T Re vl Xarle: Ayl 2 of otpme i phepd, s oy

gro a 3-fluorophenyl group, a_ 4-fluorophenyl group, a 2,4-difluorophenyl
groﬁ%? a92°8P4di f 1 uofopheny 3g$bﬂbweﬁhg}ﬂhﬂpfﬂﬁﬂﬁgbﬁényI greprD a a
3,5-dif|¥2r§phenﬁl grouE, a 2,4,6-trifluorophenyl group, a
3, 4, 5-tr i ft dof ophdMGFhylehgnyad ) methyl group, a
(2,3,5-trimethylphenyl)methyl group, a
(2,3,6-~trimethylphenyl)methyl group, a
(3.4,5~trimethylphenyl)methyl group, a
25 (2,4,6-trimethylphenyl)methyl group, a

(2.3,4,5-tetramethylphenyl)methyl group, a



2,3,5,6-tetrafl uorophenyl group, a pentafluorophenyl group, a 10
2,3,5,6-tetrafl uoro-4-trifluoronethyl phenyl group, a

2, 3,5, 6-tetrafl uoro-4-pent af | uor ophenyl fhenyl group, a perfl uoro-1-naphtyl
group, a perfluoro-2-naphtyl group, a 4,5,6,7,8-pentafl uoro-2-naphtyl
group, a chloronethyl group, a dichloronethyl group, a trichloronethyl
group, a {5, 2,2, @-tétchhetRelPNengl PMBLh P12, 2, 3, 3, 3- pgR4AEN! oropropyl 4
group, a 2,2,2-trichloro-1-trichloromethylethyl group , a P

1,1- b'S(t(Z,Cil'S)IOII‘Eé@ﬂéJﬂe@hflﬁhéﬁyEPh%{@f%hw group, @Té%?hl or ophenyl

group, a 2,6-dichl orophenyl™ group, a i chl or ophen oup, a

2,4,6-tri m 3 ~trichl oup orf a

pent achl of%%ﬂfenyl grjbpulgéﬁ%g)rl{lﬁﬁ?]érqéo'% éfaelfgtﬁ%;/h%glrﬁp%ﬁcﬁggwi%y%r%]ﬁOpu%‘r a
fl uoroary, r.Oyn. t. preferably a triflugronmethyl group,. a

2,2,2-tr i% s #ﬂ%ﬂ%%&n‘@?ﬁﬁ:{et KA ou a1 130propylbhenyl fmethyl

1, 1-bks(tyrifluoronmethyl)-2,2,2-trifluoroethyl group, a 25

3, 5-d:5fl Lé)llrgodrﬁ"l’enyl gr8up, a S?H,'é‘-l{:yg?f‘ﬁﬁygéﬁ@%?wlgroup 0¥TQuD. a
pent af | uor ophenyl gr.oup. 13 The hydrocarbon group of Rz in the

above- rren({ﬁ%"gﬂ}/?%lrgﬂﬂﬁ‘g"p@?ﬂi‘%l pr 8FeMRp| y @&n AlteFt -dudiyd phanyar e thwlp or
an aral kyl group ) and exanples thereof are those exenplified for L1 in the
above-nerﬂ’iog']%d formiAh [1]. Esebreglphenyid)natbydnat ed Yrieydr.ocar bora
group of RZ are a hal ogenated al kyl group, a hal ogenated aryl group and a

( hal ogendfed@en t¥Aiphanyl Mrefihyl arbuped f(ineopearhylahenyd ewtieye drimee,
exenplified for the electron-withdrawi ng group of Rl in the above-nentioned
formul a [2](n-hexxd nhemtie) metdvel remupneal (roroetplpReénys ) peehelabrpup,

hal og&nat ed hydrocarbon group, and further preferably a fluorinated

hydr 8€ar forl myraagy 1ibentpl bee Giyl hgrouppoanchapht hiidtth ¥l §-odhnamaatLHm as
M. are a trial kylal um num such as trinethylalumnum 15 triethyl al um num
tri propy laalthriamemny Lime thylb wrcha Uknd Morle ipreaddind@liyNan b@nzyl group.
tri-n-hexylalumnumand tri-n-octylalumnum a triarylalumnum such as

triphenyl al um noie trémaplidid al uparegeand LtbaBent@bht{RLRENY] ) al W Hum
a trial kenyl al um num such as 20 triallylalum num

tri(cycl apereadiearybhaldiarauRYy 18986 Gh X HA) B QHﬁhg@tthdsﬁ’fbﬁnaﬁs halogen
di met hyl al um num chl ori de, diethylal'um num chloride, dipropylalum Hom
chl ori de atém- Sndnt | i h id Iqi t uni r rj

di - n- hexyl al um %nﬁvéc%l g?}lggﬁhgl %rgéﬂyf%lcgfnﬁoﬁﬁ'%ébrg%%hdgh%m%#ﬁdﬁ? l?nr}ldnum
brongle, adi paR¥kakigipnum brom de, di-n-butyl al um num brom de,

di i sobutyl al um num brom de, 14 "di - n- hexyl al um num br om de,

di et hyl al um n Welell ieth i_n i,odi de, di propyl al uni num

i odi de, di - n- butLﬂ;]lia ?nﬁ&%o%d%‘ég!“gﬂasggbjtjﬁ RES 'eﬂ{)ﬁ??f%&aiagg”c’gen atom,

anddi - n- j.num i odi de; .anal kyl al uni num di hal i de such

oSt ny R R B 8 BEvarRE S AP UPGRFoR F a8 ROy RASPRARLY

di chl ori %ehn-dbut | al Uﬂ(j[_’num di chl orj de, i sobut yl al uni num _

di chl ori 8e, K- Eé’@lﬁ“aﬁ RanfGi A% dBTAUBCPY & Mfheden atom, further

di chl ori de t hyl.al um num di br om de, et hyl al um num di br om de, propyl al unm num
di br oni d%t”?ngﬁ-r AU AELdIFRVIR dePREEA G R Feferably a methyl

di b:zgim' de, n- hexyl al um num di br om de, n- octyl al um num

di brt dBFREPhy PR BMAIMIFIWR R ek 3Pt YA gueud ioadiad @ oyl agneizpum

di i odi de, n-butyl al um num di i odi de, i sobut yl al um num di i odi de, n- hexyl al um num
di i odi de2RAdPSHLoPTALE LAk hvinadi eddivde;gmewe@n al uni num trihal i de such
asalumnumtrifluoride, alumnumrichloride, alum numtribrom deand

al um num tri i odixépiles ofnite mebn(-ade iaspe ebmrab Gy oapt 1 5 aj&k ¥l fh wbienapoirart her
preferably trinmethylalum num triethylal um num 20tri propyl al um num
tri-n-butgtred Lms k) and i[ SQbaty| alningregerd rdtoi ey BapHEEPHBYBGs atom,
tri-n-octylalum num and particularlypreferably trimethylal um num
triethylaididsam Tas i ey naintHatdl ol ibfNtaet Ehr-ap BUBE ABRErein
themtriethylalum numis preferabl yused. 25Exanpl es of "am nesof the conpound

(b) 28r ediAd lawooaipglehy bxam afddh (i1 ALORIIY! I Erefelanty dSitrogen

atom or an oxygen atom, and particularly preferably an oxygen atom.



20 25 di (brononet hyl )am ne, bis(difl uoronethyl)am ne,

bi s(di bronmonet hyl )am ne, bis(trifluorongthyl)am ne, di(iodonethyl)am ne,
bi s(di chl oronet hyl ) am ne, bls(dllodonet%yl)an1ne

bi s(trichl oromet hyl)am ne, bis(tribronmonethyl)am ne,

bi s(triiodonethyl)amne, bis (2,2,2-trifluoroethyl) amne, bis(2,2,2-
trichl oroethyl)am nea bbs?é,foﬁmﬁlhbrDmpeiMWPDSHﬁrwhen T is a non-metal
bis(2,2,2-triiodoethyl)am ne, bis(2,2,3,3, 3-pentafl uoropropyl)am ne,

bi s(2, 2, %¢3nﬁoﬁeﬁf@ﬁﬁ|PSOHHQENB)a&h&GWhen T is a non- -metal atom of Group,
bi s(2, 2, 3,3, 3- pent abr onopr opyl ) am ne, bis(2, 2, 3, 3, 3-pent ai odopr opyl ) am ne,
bi s(2, 2, 3¢t,r itf li40m0- 1- trlfluoronethylethyl)an1ne

bis(2,2,2-trich|oro 1-trichl oronet hyl et hyl ) am ne,

B::Eg g g'E;:Pgdﬂpfﬁ}F%P% {%ﬁ%‘ #?4%Q3§yafgﬁdrawing property of R! in

bi s 1- t i fl 2-trifl t hyl I ne,

bi o( 5 1. B3 ePPERI %ﬁﬁﬁﬁﬁyk%lz,%here?#aﬁ?rﬁ#%iﬁ{ani%”%ﬂ@ent constant o
bis(1, 1- thyl)-2, 2, t hyl

bi o(1' 1. BPSthP -P%@g'ﬁg?ﬁy?-‘)ﬁg )5 hp, sésggﬁw?yﬁn%ﬁngrr'aWing group, there

bi s(2-fl uor ophe am ne,  bi s(4-fl uorophenyl)am ne,

bi s( 3- chFBPo éﬂ%/ﬁ“;%]rﬁﬁfeed B gFECEFBHﬁ&h%?‘P? arRaRe sHbstd-tento FRBAERN NI ne,
bi s(3-i odophenyl )am ne, bis(2,6-difluorophenyl)am ne,

bi s( 3- fIﬂbﬁb%H@%@i?%M$ne bi s(2-chl or ophenyl ) ani ne,

bi s(4-chl or ophenyl ) am ne, bi s(3-bronophenyl)am ne, bis(2-iodophenyl)am ne,
bi s(4-i odophenyk¥amphes of stBesedpttyonophshyicprwinge groups of R} 25e28

10 fluorine atom, a chlorine atom, a bromine atom, an iodine atom.
a cyanc group, a nitro group, a carbonyl group, a sulfone group
and a phenyl group._Examples of the electron-withdrawing
group-containing group of R' (namely, examples of a group
containing the electron-withdrawing group of R') are a

15 halogenated alkyl group, a halogenated aryl group, a (halogenated
alkyl)aryl group, a cyanated aryl group, a nitrated aryl group,
an ester group (for example,.an alkoxycarbonyl group, an
aralkyloxycarbonyl group and an aryloxycarbonyl group), an acyl
group and a halogenated acyl group .

20 Examples of the above-mentioned halogenated alkyl group
are a fluoromethyl group, a diflucromethyl group, a

trifluoromethyl group, a 2,2,2-trifluorvethyl group, a

2,2,3,3,3-pentafluoropropyl group, a
2,2,2-trifluoro-1l-trifluoromethylethyl group, a
25 1,1-bis(trifluoromethyl}-2,2,2-trifluorocethyl group, a

1H,1H-perfluorobutyl group, a 1H,lH-perfluoropentyl group, a



ent apinpheny k) 8, 18-pBrgldocbelitby9i0gebliy! ) PR WA SFe A ed alkyl
-(trifluoronethyl)phenyl)am ne,

= i i | 3 i " 1 s s
,5-|§%€#%I%ﬁﬁ%¥§§?¥% gﬁgﬁﬁ%@gﬂéﬁ% term "fluoro" contained in the
4, L(tr] )amne, bis(2-c ophenyl )am.ne, .,
45 oy anss i L TR I gl 0 R o (AR o,
1H,1HH%|H34mwohu1(i,anine, bi s(1H, 1H perfl uoropentyl)am ne, Y
3- cyanop enyﬁ?%nfﬁ%, bl s(2-ni trophenyl )am ne, bis(4-nitrophenyl)an ne,
1H, 1H perfl yoroh xyl)%gine,bis(lH,lFLgerfluorooctyl)anine,
1H, 1H per f | GEPBBIGECPY diiheAPoee yper11pRed pRALPEBRBSEA AFTdy IFLAHe,

iH,IH}perquoroeicosyI am ne,
are a 2-fluordophenyl group, a 3-fluorophenyl group, a

bi s(2, 6-di chl orophenyl )am ne, bis(2, 6-di bronmophenyl)anm ne,
bi s(2, 6-di i odophenyl ) am ne, bis(2,4,6-t£§fluorophenyl)anine,
bis(2,4,6-trichl orophenyl)am ne, bis(3,5-dichlorophenyl)am ne,
bi s( 3, 5-di br omophenyl ) am ne, bis(3,5-diiodophenyl)ani ne,
bis(2,4,6-tribronophenyl)am ne, bis(2,4,6-triiodophenyl)am ne,
bi s( 3, 4, StH r1H 4 pear fbhenghé 2yl nejrolups ( 3a4,13, IH -Qer@uuisyd )yl geoup, a
bi s(3,4,5-tri bronophenyl)am ne, bi s(3,4,5-triiodophenyl)am ne,
bi s( pent afH UMH-Qpeflhg Bodd@e cPl S ( ReRiudhr onaphamy | E¥eiE 1uoropentadecyl
bis(2-(trifluoronethyl)phenyl)am ne, bis(pentachl orophenyl)am ne,

pen

4-(

2,6

3

2
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4-fluorophenyl group, a 2,4-difluorophenyl group, a
10 2,6-difluorophenyl group, a 3,4-difluorophenyl group., a
3.5-difluocrophenyl group, a 2,4,6-trifluorophenyl group, a

3,4,5-trifluorophenyl group, a 2,3,5,6-tetrafluorophenyl group,

a pentafluorophenyl group, a
2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
15 2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, a

perfluoro-1l-naphthyl group, a perfluoro-2-naphthyl group and a
4,5,6,7,8-pentafluoro-2-naphthyl group; and halogenated aryl
groups obtained by changing the term "fluoro" contained in the
above-mentioned halogenated aryl groups to the term “chloro",

20 "bromo" or "iodo".
Examples of the above-mentioned (halogenated alkyl)aryl
group afe a 2-(trifluoromethyl)phenyl group, a
3-(trifluorcmethyl)phenyl group, a 4-(trifluoromethyl)phenyl
group, a 2,6-bis{(trifluoromethyl)phenyl group, a
25 3,5-bis(trifluoromethyl)phenyl group, and a

2,4,6-tris(trifluoromethyl)phenyl group: and (halogenated




17 5 bi s(1H, 1H perchl or obutyl )am ne, bis(lH, i H perchl oropentyl)am ne,

bi s(1H, 1H- per chl or ohexyl ) am ne, bi s( 1H, 1H per chl or ooct yl ) am ne,

bi s( 1H, 1H per chl or ododecyl ) am ne, bis(lI%lFIperchloropentadecyl)anine,

bi s( 1H, 1H per chl or oei cosyl ) am ne)

bi s( 1H, 1H- per br onobut yl ) am ne, bi s(1H, 1H per br onopent yl ) am ne,

bi s(I H, i HPeybrarghexygrcupde obkiainkid, 1blypestioymest theantaem "£luoro"

bi s( 1H, 1H per br onododecyl ) am ne, 10 bi s(1H, 1H per br onopent adecyl ) am ne 15

and bi s( Idbnltdprsdriomeaecasy e anbAtiontd pﬂ&ﬁ@?éﬂ&t@@%ﬁﬁﬁﬁ agFKith by

changi ng the nitrogen atom contained in each of the above-nentioned am nes

to a phosghains ggﬁmnnéﬁggkgﬁ'mhﬁfgh@ho§phhEgﬁsagpounds has a nanme obt ai ned
o]

by changing the term "am ne" contalned In eac t he above-nenti oned
' to the t . I ne". E | t
 Conol s such as SBPREES PE Efie, MoV S Harddied U Meid BE
i odongt h I i I i chl t h |, dib th I
i i odamorhan sy PR SHERRarb S - HARTH AT LGSR SnAe th-SHOTRESTEN L

triiodonethanol; 2,2,2-trifluoroethanol, 2,2,2-trichloroethanol,

2,2, 2-triF°Moet hanol ) 2, 2, 2-trii odoet hanol ,

, 1,1, 3,3, 3-hexafl uoro-2-propanol) 1,1, 1,3, 3, 3-hexachl oro-2-propanol) 25
1, 1, 3, 3, 3- hex&BPURGES- BFo‘p’gﬁoPPOYPIfanii@,n@-dhé%%@dz-q%pmqp aneg 5

- a 2-nitrophenyl group, a 3-nitrophenyl group and a 4-nitrophenyl

group.

10 Examples of the above-mentioned ester group are a
methoxycarbonyl group, an ethoxycarbonyl group, a
n-propoxycarbonyl group, an isopropoxycarbonyl group, a
phenoxycarbonyl group, a trifluoromethoxycarbonyl group and a
pentafluorophenoxycarbonyl group.

15 Examples of the above-mentioned acyl group are a formyl
group, an ethanoyl group, a propanoyl group, a butanoyl group,
a trifluorcethanoyl group, a benzoyl group, a pentafluorobenzoyl
group, a perfluorocethanoyl group, a perfluoropropanoyl group, a
perfluorcbutancyl group, a perfluoropentanoyl group, a

20 perfluorohexanoyl group, a rerflucroheptanoyl group, a
perfluorooctanoyl group, a perfluorononanoyl group, a
perfluorodecancyl group, a perfluoroundecanoyl group and a
perfluorododecanoyl group.

R' in the formula [2] 1is preferably a halogenated

250 hydrocarbon group; more preferably a halogenated alkyl group or

ahalogenated aryl group; further preferably a fluoromethyl group,



0 1,1,1, 3,3, 3-hexafluoro-2-(trifluoronethyl)-2-propanol,

,1,1,3,3, 3-hexachl oro-2-(trichl oronet hyl ) - 2- pr opanol ,

, 1,1, 3,3, 3- hexabrono- 2- (tri brononet hyl 22-propano|,

, 1,1, 3,3, 3-hexai odo- 2-(triiodonet hyl) - 2-propanol ,

H, 1H, 3H- perfl uor opropanol, 1H, 1H, 3H per br onopr opanol ,

1H, 1H- per&| uod:opruwmesod thiH, 1Hypehpr oner operok 1udtbitét Bk per §+o@p obutanol |
1H, 1H, 4H per br onobut anol , 1H, 1H, 3H per chl or opr opanol

1H, 1H, 3H pez | PYOPRL OD@GBbe thifll lgitoRey, b 05081 P80k tAlF1 HE RS “papol ,
1H, 1H, 4H per chl orobut anol , 1H, 1H, 4H peri odobut anol , 1H, 1H perfluor obut anol ,

1H, 1H- perjr onobat angl P
1H,1H,5H—perbronopeﬂtgﬁ%f?&F$§F?+S%&%FEB?Q%&E?Q%%FPY%H,1H—5€?ﬁ?3hnpenf%nol,

TH 1K pert Thor ERaEEpeondthyl) 0 Beo oL OREIGERBAYL, o 9FRBPo0Ct arf

1H, 1Hz8H pe | .. 1H 1H perchl orobut anol . 1H 1H-periodobutano

1H, 1Hf55H-%gigﬁ}!ogrgolpgéeﬁgrﬁﬁ?u‘HH,iﬁ?ﬁ‘boerrq SD. a 4= £ fucTophenyl

1H, 1H- perchl or opent
group, a

PRRPRRPN

,%Q%Ifluorophenyl group, a 2,6~difluorcophenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
2,4,6-trifluorophenyl group, a 3,4,5-trifluorophenyl group, a
2,3,5,6-tetrafluorophenyl group, a pentafluorophenyl group, a

10 2,3,5,6-tetrafluoro-4-trifluoromethylphenyl group, a
2,3,5,6-tetrafluoro-4-pentafluorophenylphenyl group, .a
perfluoro~l-naphtyl group, a perfluoro-z-naphtyi group, a
4,5,6,7,8-pentafluoro-2-naphtyl group, a chloromethyl group, a
dichloromethyl group, a trichloromethyl group, | a

16 2,2,2-trichloroethyl group, a2,2,3,3,3-pentachloropropyl group,

a 2,2,2-trichloro-1-trichloromethylethyl group, a
1l,1-bis{trichloromethyl)-2,2,2-trichloroethyl group, a
4-chlorophenyl group, a 2,6-dichlorophenyl group, a

3,5-dichlorophenyl group, a 2,4,6-trichlorophenyl group, a
20  3,4,5-trichlorophenyl group or a pentachlorophenyl group;

particularly preferably a fluoroalkyl group or a fluoroaryl group ;

and most preferably a trifluoromethyl group, a
2,2,2-triflucro-1-trifluoromethylethyl group, a
1,1-bis(trifluoromethyl)-2,2,2-trifluoroethyl group, a

25 3,5-difluorophenyl group, a 3,4,5-trifluorophenyl group or a

pentafluorophenyl group.




1H,1H—peribdopentano|, 1H, 1H, 6H per chl or ohexanol 1H{1H,6H—periodohexano|,

I H, | H per chl orohexanol, 1H, 1H peri odohexanol ,

1H, 1H, 8H per chl or ooct anol

1H, 1H, 8H peri odooct anol 1H,1H—perf|uorﬁéctanol, 1H, 1H per chl or ooct anol ,

1H, 1H per br onooct anol and 1H, 1H peri odooct anol

; and thiol 25 conpounds

obt ai ned by changing the oxygen atom contai ned in each of the
above- ment i oned The biydrvdarbdrsurbup ¢f ®Hiwatle abovweimintibledhEdtmula

conpounds has a nanme obtained by changing the
of the abpyp-inepiépeesdbayeehlryli

term"ol" contained in each

t 8h @r&l@f&ﬁ S &h aftantikar gegappl es

of the compound (b) are phenol s such as 2- | uor ophenol

2,4-difl hangh . 5z dif h -4l o enpl , .

4-f1 ul)rogﬁlgﬁgl , 2,p613%€f I%ﬁlg%%gﬁfengﬁa 3%%% %l%%lrmgplﬁlef;]i(ﬁ? 220 1nh th‘le
3,4,5-tri C ,A4e6-1r il h , 5. p-tetraf] uor ,
pentaf'Lg%%%ﬁ%ﬁggﬁg?é?ggﬁ-fgf@%¥%ugf%?g-?@?%T%%?%ne?ﬁylp %n&¢¥f08§n598d

2,3, 546-

per f 1 uor o-2-"nap

S20LL0085 4 REST 10T RPN PRl yo SSEL L8 kPP EERDp,

a

halogenated aryl group and a (halogenated alkyl)aryl group, and

specific examples

electron-withdrawing group of R!
formula [2].

10
halogenated hydrocarbon group,

fluorinated hydrocarbon group.

thereof are those

and further

exemplified for the

in the above-mentioned

R® in the above-mentioned formula [3] is preferably a

preferably a

Examples of the compound (a) having an aluminum atom as

M’ are a trialkylaluminum such

15 triethylaluminum,
triisobutylaluminum,
tri-n-octﬁlaluminum;
triphenylaluminum,
tri(pentafluorophenyl)aluminum;
20 triallylaluminum;
dialkylaluminum halide such as
diethylaluminum chloride,
di-n-butylaluminum chloride,
di-n-hexylaluminum chloride,

25 diethylaluminum bromide,

di-n-butylaluminum bromide,

tripropylaluminum,
tri-n-hexylaluminum
triarylaluminum

trinaphthylaluminum

tri(cyclopentadienyl)aluminum;
dimethylaluminum
dipropylaluminum
diisobutylaluminum
dimethylaluminum
dipropylaluminum

diiscbutylaluminum

as trimethylaluminum,
tri-n-butylaluminum,

and
such as

and

a trialkenylaluminum such as

a
chloride,
chloride,
chloride,
bromide,
bromide,

bromide,




,7 8- pent af | uor o- 2- napht hol, 2-chl orophenol, 3-chl orophenol,
or ophenol , 2, 4- dlchlorophenol, 2, 6-di chl orophenol , 3, 4-di chl or ophenol
|chIorophenoI 2,4,6-trichl orophedd , 3,4,5-trichlorophenol,
, 6- tetrachlorophenol pent achl or ophenol
,6 tetrachl oro- 4- trlchloronethylphenol

, 6- teat A 8F 10 AmbaNiRch! op pohesy! phena%memkiﬁipﬁ.&?agnaph 123%!1 e,

Ioro 2- napht'hol, 4,5,6, 7, 8 pent achl oro napht r onopheno

enol , i bronop nophena]
i br %%%l%lm@%l br ormp g‘r’?‘gl') 2,4, %.%&?c{:%%%@mﬂ rﬁ logide,
-tri 5,6;tetrabro he ol Rey bronDp enol
, égl(rﬁabro ai‘%ﬁ%%noﬁ%&ﬁ??phe%& C%%’t,yl 188%ae  ana
,6 tetrabro ent abr o henyl henol ,. perbrono napht hol , -
3«%?31 2Ty L0gE9s sEn%Ym@tha 55 oabishers
phenol |odophenol 2,4- d||odopheno % 6- di i odophenol ,
5 urd iy | o fSkekRF3de, 4, 6- eERY babpménsm, dichloride,
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tr||odophenol 2,3,5,6-tetrai odophenol, pentai odophenol, 5

6- PEOPFIlGdsmdnn | oddkebhgrpiencl , n-butylaluminum  dichloride,
, 6-tetrai odo- 4- pentalodophenylphenol peri odo- 1- napht hol ,
do-
7,
S

P@Mﬂﬁ@lun@M| f ddohdoetildel,) phanhlexy&a(lmlﬁllun'or oﬂ&b[tnyJo)deenol

, 7, 8- pent ai odo- 2- napht hol, 3-(trifluoromnethyl)phenol,

i (mrpbtwdﬂdmnuhut®pheﬂabhlb&iag5-bis@bmh&ﬂuﬂmmﬂnhhyl)ph&b@omide,

, -tris(trifluoronethyl)phenol, 2-cyanophenol, 3-cyanophenol,
anopk¢hgilal2mintimophenal bramiider,ophenglroagd ad uiiinimphenodibadehide ,

hi ophenol conpounds obt ai ned by changi ng the oxygen atom contained in each

of the ahevatyeRallumiedmphen@ibrénide, a sulddhutdiRMumatin Of Wibebmide,
t hi ophenol conpounds has a name obt ai ned by changing the term "phenol"

cont ai neg- haxziﬁh_uﬁlf:l.nhhle abgygrerAbeoned RbeRelS aifmiAGnd " MiibkoaRlaeno! "
and napht hyl t conpounds obt ai ned by changi hg the oxygen af om cont ai ned

in each ggthﬁgaqggggumentlonggigéggéols toég¥£?14] Wmiahan 20 agggﬂqh whi ch

napht hyl t hi o conpounds has a name obt ai ne anging the term naphthol
cont ai negdrpPyea¢imhub™®  diiodide, n-butylaluminum diiodide,
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isobutylaluminum diiodide, n-hexylaluminum diiodide and
15 n-octylaluminum diiodide; and an aluminum trihalide such as
aluminum trifluoride, aluminum trichloride, aluminum tribromide
and aluminum triiodide.
The compound (a) is preferably a trialkylaluminum,
further preferably trimethylaluminum, triethylaluminum,
20 tripropylaluminum, tri—n-butylaiuminum, triisobutylaluminum,
tri-n-hexylaluminum or tri-n-octylaluminum, and particularly
preferably trimethylaluminum, triethylaluminum,
triisobutylaluminum or tri—n—octyialuminum. Among them,
triethylaluminum is preferably used.
25 Examples of amines of the compound {b) are

di(fluoromethyl)amine, di{chloromethyl)amine,



above-nenti oned naphtols to the term"naphthylthiol". Further exanples of

t he conmpound (b) are hal ogenated carboxylic aci dssuchas

pent af | uor obenzoi caci d, 25 5

per f 1 uor oet hanoi caci d) per fl uor opr opanoi caci d) per fl uor obut anoi caci d, perfl uor
opent anoi caci d, 21 perfl uorohexanoi c acid, perfluoroheptanoic acid,

per f | uor oét{ bnamemathdl ) aaifhkyor ononanoi ¢ aci d, perdi uos dsheSegl Lamihé,

per fl uoroundecanoi ¢ acid and perfl uorododecanoic acid. 5 A preferable am ne
of the coppoUaLr (BorofebhglyamihyQronet hyl) amyigs(Pichloromethyl)amine,
(2,2,2-trifluoroethyl) amne) bis(2, 2,3, 3, 3-pentafl uoropropyl)am ne,
bis(2,2, 2pisgtd] ' t hyl et hyl ) am ney; ; :

bi s(1, 1-bi s(‘té |?ﬁl§?%én%l§%y§iﬂ%ﬂ§82t rifluoroet hf'ﬂ’)sa(r?'}lnie"%?meltohyl)amme'

bi s( pent aﬁié’ﬁ%ﬁﬂﬁ%—%ﬂgﬂiﬁfﬂﬁ%gf erabl e al gahqly INGIEH et hy1) amine,

trifluoronet or 0ét hanol )

1,1, 1:3; - - 2 anol , . .

1 1155 PR AR St PRRIR: over g et oo by ) amtne,
1H, 1H, 6H perfl.uorohexanol , 1 H per f | yor ohexanol , 15 .
TH TH sh Perd 1 Tior et S Ry L s MRk bt SIEL AP LRI b 2l
phenolttﬁg% | s, 2-f] uorophenol ., 3-fluorophenol, 4-fl uorophenol

2, 6-difl

ohod S LELBCQMEP HRY bhARKEE) 2 bdsd. 2.3 A ididaaarihyl)amine,
pent af | uor ophenol , 20 3-(trifl uoronethyl)phenol, 3,4,5-trifluorophenol,
2- (trifl Rrtethyd

bis

yphempntat leereprepvheaninigphenol ,
2,6-bis(trifluoronethyl)phenol, 3,5-bis(trifluoronethyl)phenol or

2, 4, 6- t ri%¥2(3 3 LbrdrEt et YathieropTopytbambnad (b) is nore preferably
bis(trifluoromethyl)amne, 25 trifluoronethanol,

bi s( p@nt dFdaUct Fohierdl 3 wemeabrononrapB] Bamenef | uor o- 2- propanol ,

1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol,
bis(2,2,3,3,3-pentaiodopropyl)amine,
bis{(2,2,2-trifluoro-1-trifluoromethylethyl)amine,
bis(2,2,2-trichloro-l-trichloromethylethyl)amine,
bis(2,2,2-tribromo-1-tribromomethylethyl)amine,

15 bis(2,2,2-triiodo-1-triiodomethylethyl)amine,
bis(1l,1-bis(trifluoromethyl)-2,2,2-trifluorocethyl)amine,
bis(1l,1-bis(trichloromethyl)-2,2,2-trichloroethyl)amine,
bis(l,l-bis(tribromomethyl)-2,2,2-tribromoethyl)amine,

bis(1l,1-bis(triiodomethyl)-2,2,2-triiodoethyl)amine,

20 ©bis(2-fluorophenyl)amine, bis(3-fluorophenyl)amine,
bis(4-fluorophenyl)amine, bis(2-chlorophenyl)amine,
bis{3-chlorophenyl)amine, bis{4-chlorophenyl)amine,
bis(2-bromophenyl)amine, bis{3-bromophenyl)amine,
bis{4-bromophenyl)amine, bis(2-iodophenyl)amine,

25 bis(3-iodophenyl)amine, bis(4-iodophenyl)amine,

bis(2,6-difluorophenyl)amine,

bis(3,5-difluorophenyl)amine,



I.fl uorophenol, 3,5-difluorophenol, 2,4,6-trifluorophenol)

trlfluorophenol pentafluorophenol 4-(trifluoronethyl)phenol,

s(trlfluoronethyl)phenol or ers(trifluoronethyl)phenol; and
preferably 5 1,1,1, 3,3, 3- hexafluoro - pr opanol ,

3 3, 3- hexaf | uor o- 2- (trlfluoronethyl) 2- propanol, 3,5-difluorophenol,

tridisir opheieh 1 e opesh o ) amm@henolblslimrsplmzrmoﬁm&wmmﬂné £)

wat er, hydrogen sul fide; an al kyl am ne, an aryl am ne, an aral kyl am ne,

a_hal ogengt ek 16 @l bybrshieny £) Sl seenat ed a3 1A HshbHdIy DOaNaLEd
aIkyI)aryIan1ne Exanpl es of” am nes of the conpound (c) are met hyl am ne,

et hyl ani P Gt SOBEARYL AT 1. By LY SABNG o R Yol 1

tert-buty an1ne n- pent yl ami ne neopent yl am ne

|sopentyhﬁgfye4rkfg¥9@fﬂgfﬁépé#é? X+$H%an1nn decyl anmi ne, n-dodecyl am ne,

n- pent adecyl anine, n-"ercos e, cycl opent adi enyl am ne,
2-tol yla n | am.ne to am ne, 2,3-xylylamne, 2,4-xylylam ne,
2, 5- xél ylna 4 "61}/ rpﬁlqua?ﬁ%éenléﬂlmﬂﬁﬁram ne, 3, 5-xylyl ani ne,

naphthyl 20, ant hr acen Ianlne benzyl ani ne,

napnt ! s 25 it %www%hﬁm)znﬁ fyitsHbagophenyl) amine,
(2, 3- dlnethyl hen )nethylan1ne di met hyl phenyl ) net hyl am ne,

(2, 5-di mdt 4; r%%@#ﬁﬁ#ﬂﬂ%ﬁﬁhﬁPY¥hﬁﬁ%ﬁﬁylphenyl)nethylan1ne 25

(2,6- dlnethylpheqyl)neth | am ne, (3, 4-dinethyl phenyl) net hyl am ne, #23 5 10
15 20 bis(3,4 trich orophenyl)amlne,

di
5-
bi
he
1,
5-

6-
4
, 6-
urt
1
4
e

bis(3,4,5-tribromophenyl)amine, bis{3,4,5~-triiodophenyl)amine,
10 bis(pentafluorophenyl}amine, bis(pentachlorophenyl)amine,
bis(pentabromophenyl)amine, bis(pentaiodophenyl)}amine,
bis(2-(trifluoromethyl)phenyl)amine, ‘
bis(3-(trifluoromethyl)phenyl)amine,
bis(4-(trifluoromethyl)phenyl)amine,
15 bis(2,6-di(trifluoromethyl)phenyl)amine,

bis(3,5-di(trifluoromethyl)phenyl)amine,

bis(2,4,6-tri(trifluoromethyl)phenyl)amine,

bis(2-cyanophenyl)amine, bis(3-cyanophenyl)amine,
bis(4-cyanophenyl)amine, bis(2-nitrophenyl)amine,
20 bis(3-nitrophenyl)amine, bis{4-nitrophenyl)amine,

bis(1H, 1H-perfluorobutyl)amine,
bis(1H, 1H-perfluoropentyl)amine,
bis(lH,lH—perfluorohexyl)amine;bis(1H,lH-perfluorooctyl)amine,
bis(1H, 1H-perfluorododecyl)amine,

25 Dbis(1H,1H-perfluoropentadecyl)amine,

bis(1H, 1lH-perfluoroeicosyl)amine,




(3, d|nethylphenyl)nethylan1ne (2,3, 4-trinethyl phenyl) et hyl am ne,
3, 5-trimet hyl phenyl ) net hyl am ne, (2,3, 6-trinethyl phenyl) net hyl am ne,
4,5-trimet hyl phenyl ) net hyl am ne, (2, 5 6-tri net hyl phenyl ) net hyl am ne,
3,4, 5-tetranet hyl phenyl ) net hyl am ne,
3, 4,
3,

6-t et ranet hyl phenyl ) met hyl am ne,

(n-propyl phenyl ) net hyl am ne, (n- butylphenyl)nethylanine
(t er t - butadlsghenyin-pEeH B dpen enReniy| phenyl ) et hyl ani ne,

(n-octyl phenyl Ynet hyl am ne, (n-tetradecyl phenyl ) met hyl ami ne,

et hyl ph I hyl.a '
Esecybﬁt$ﬁéhgnyﬂﬁ%gﬁ?qﬂinlwﬁgﬁifﬁﬁﬁﬁnf %eny &né?h EShlorooctyl)amlne

(n-hexyl pJ I}_Fszék_% ?él uororh&ct%;%/)lé?nhenéll ) met hyl am ne,

ant hracen l"am n€ br ononet hyl am ne
di chlgro é% trlfluoro | odonet hyl am ne,
di bro ngﬁﬁgﬁ qhg QHQHio lﬁ%ﬁ%%ﬁﬁ? amine, 5 trifluoroethyl anine,
2,2,2-1tr]| brgrmet?ﬁyl am ne, 3, 3,.3-pent af | uor opr opyl am ne,
2,2, 3, 3, 35 Atadi-@essdRA °§H1°r?§y 1o aiqies, 3. pent abr onopr opy! ani ne,
tr||odonethylan1ne 2,2, 2- trlchloroethylan1ne nap htélneth yl am ne,
chl or oneHFI(dK. & - P&rhr@amvettm)mm% baﬂéﬁohﬂrmr FPmepentyl)amine,
trichloronethylamne, 2,2,2-triiodoethylam ne,
2,2,3,3,@l§éﬁ ﬂ@d@pm&@pmghqxxl)amine, bis(lH,lH perbromooctyl)amine,
2,2,2-trifluoro-21-trifl uoronethyl ethyl am ne,

bis(1H, 1H-perbromododecyl amine,

10 bis(1H, 1H-perbromopentadecyl)amine and
bis(1H, lH-perbromoeicosyl)amine; and phosphine compounds
obtained by changing the nitrogen atom contained in each of the
above-mentioned amines to a phosphorus atom, each of which
phosphine compounds has a name obtained by changing the term

15 "amine" contained in each of the above-mentioned amines to the
term "phosphine”.

Further examples of the compound (b) are alcohols such as
fluoromethanol, chloromethanol, bromomethanol, iodomethanol,
difluoromethancol, dichloromethanol, dibromomethanol,

20 diiodomethanol, trifluoromethanol, " trichloromethanol,
tribromomethanol, triiodomethanol, 2,2,2-trifluoroethanol,
2,2,2-trichloroethanol, 2,2,2-tribromoethanol,
2,2,2-triiodoethanol, 1,1,1,3,3,3-hexafluorc-2-propancl,
1,1.1,3,3,3-hexachloro-2-propanol,

25 1,1,1,3,3,3-hexabromo-2-propanol,

1,1,1,3,3,3-hexaiodo-2-propanol,

5, 6 uist(namahand domi iyl pdiires, (pent anmet hyl phenyl ) met hyl am ne,

-



-trichloro-1-trichloronet hyl et hyl am ne,
-tribrono-1-tribrononethyl ethylamne, 5
-triiodo-1-triiodomethyl et hyl ani nel8
is(trifluoronethyl)-2,2,2-trifluoroethylam ne,
i s(trichloronethyl)-2,2,2-trichl oroethyl am ne,

perchl or oprlo'pjylﬁrg e hdeh IQD

perfluorobutylan1ne perc

perlodobuf yI m:’nesx ’Peﬂéié’t?f
perbronopenty ‘anine, ‘periodo

perchlorqp XY, gﬂ:#:? ﬁgg%gé)

per fl uor oo

pen%

, blS(tIJPﬂpﬂpﬂ?t§Wﬁéx3$2u8ré12b(@ﬁPfiﬁMféﬁbﬁﬁ 1)-2-propanol,
1,1-bis(triiodonethyl)-2, 2, 2- tr||odoethylan1ne X ?

Pf&ﬂfor@ﬂ%tﬁgﬁzlQDPEBBhﬂﬁl,

OI'O uty am ne

@Pll@:?om&ﬁéfﬁ%? Oﬁeg.’b}égéﬂbﬂe

am ne

oht %’élrﬁi#%gmgﬁ viiehce

0 per Iuoropropylan1ne,

per br onobut yT ant ne

m ne

l?%nﬁﬂm‘ine

pEer
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perfluorododecylan1ne
per brono
perlodoelcosylanlne Exanp

25 2, 3, 4-¥H.ilemenfdigrerropanol,

1H, 1H-perbromopropanol,

1H,1H, 4H-perflucrobutanol,
10 1H,1H, 4H-perbromobutanol,

1H, 1H-perfluorobutanol,

1H, 1H-perbromobutanol,

1H,1H, 5H-perfluoropentanol,

1H,1lH, bH-perbromopentanol,

15 1H,1H-perfluoropentanol,
1H,1lH-perbromopentanol,
1H,1H, 6H-perfluorchexanol,
1H,1H, 6H-perbromohexanol,
1H,1H-perfluorohexanol,

20 1H,1H-perbromohexanol,
1H,1H, 8H-perflucrooctanol,
1H,1H, 8H-perbromooctanol,
1H,1H-perfluorooctanol,

1H,1H-perbromooctanol and

per br onododecyl ani ne,
SHNRAFHOMRF PR bei cosyl am ndH.
|l es of anilines of the conpound (

perfluoropentadecylan1n
Homsa1Q0aQHEaRIRO Tind

c) are aniline
1H,1lH-perchloropropanol,

1H, lH-periodopropanol,

1H, 1H,4H-perchlorobutanol,
1H, 1H, 4H-periodobutanol,
1H, l1H-perchlorobutanol,

1H, 1H-pericdobutanol,
1H,1H,5H-perchloropentanol,
1H,1H, 5H-pericdopentanol,
1H, 1H-perchloropentanol,
1H, l1H-periodopentanol,
1H,1H, 6H-perchlorohexanol,
1H, 1H, éH-periodchexanol,
iH,lH-perchlorohexanol,
lH,lH—peribdohexanol,
1H,1H,8H-perchlorooctanol,
1H,1H,8H-periodboctanol,
1H, 1H-perchlocrooctanol,
thiol

1H, 1H-periodooctanol; and

25 compounds obtained by changing the oxygen atom contained in each

of the above-mentioned alcohols to a sulfur atom, each of which



2,3,5-trinethylaniline, 2,3,6-trinmethylaniline, 2,4,6-trinethylaniline,
25 3,4,5-trimethylaniline, 2,3,4,5-tetranethylaniline,

2,3,4,6-tetranmet hyl ani | i ne, 2,3,5,6AteﬂﬁanethylaniIine, pent anet hyl ani | i ne,
ethyl aniline, n-propylaniline, isopropylaniline, n-butylaniline,
sec-butylaniline) 5 tert-butylaniline, n-pentylaniline, neopentylaniline,
n- hexyl arfliiole competind=AMdd e, ndmélesytamed ey ohdageayl &hel iteegm “ol”
n-tetradecyl aniline, 2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline)
2-chl or 0%n|t|a&%ed31%h|é3ic9ﬁrﬁﬁ'ﬂ?e o &Pd ORORPH bhE8; aZcBheTBARL! ikthe, tJeQm
3- bronoani l i ne, 4-bronpaniline, 2-iodoaniline, 3-iodoaniline,

4-i odoanivlgnie,; »2, 6-di f1 uoroaniline, 3,5-difluoroaniline,

2, 6-di chl oroaniline, 3,5-dichloroaniline, 2,6-dibronoaniline,

3, 5-di bronoani | gpe 12fu6:1§-léfg9:?ﬁka eéf% %96&89\?@8' Bf'gz: enols syuc

h
ronoani |1 ne)

2,4, 6- tr|fluoroan| I ne oroan I he

2,4, 6 tr||odoan rifluogoaniline 5-tri roani Line
3,4, 5 terronDa %Eﬁéfo P& gafriiod é%?PPﬁgp%Sgﬁﬁafluor Plﬁ@?henah'
pent achl roa |I|ne nt abr omoani | | ne ent.ai odoani Li ne,

D LT 11 oRoREPFERIEIS. . 207 48 1414 FIRIRARY 1) ar A A 1uorophenol.,
4-(trifluoronethyl)aniline,

2, 6-di (t PirPrddEdReERPRERSY.i ne, 3, 5- di (trifluoroméeAyPy&RifineraRgencl,
2,4,6-tri(trifluoronethyl)aniline. The conpound (c) is preferably water,

hydr ogen 3sdl. fi-4& 1 fkuompphened . et hyl ami ne, n2pdepybakessatfiyvesoahpnadine,
25 n-butyl am ne, sec-butylam ne, tert-butylam ne, isobutylam ne,

n- oct yl aPengafdbpriopben®l6-Xy3 y3 abi betraf Yugroer 4 nbrhflunrbmeshylphens 110
napht hyl am ne, ant hracenyl am ne, benzyl am ne, trifluoronethyl am ne,
pentH?Iu@n@eﬁhﬁk&ﬂmmaflpembluem@mtqﬂLnunughqnyﬁphﬁn@butyIanlne

perfl uoropentyl am ne, perfluorohexylam ne, perfluorododecyl am ne,

per f | uor pectharorad -npphithiedr,opent adecyl am ne, pepérfituoebeasyhphithel,
2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline, 2,6-difluoroaniline,

3, 5-di f| uos08N7I, BRpen? aflbolrbl-2-weeamdi ,ne, 3,4, 5-trifbuehoamrbbhatol,
pentafl uoroaniline, 3-(trifluoronethyl)aniline, 2-(trifluoronethyl)aniline,

4-(trifl goeRmetbphpasnl,i ne, 2,46-dHidddgHdnsn onet hyl »anihiBRlorophenol,
3,5-bis(trifluoronethyl)aniline or
2,6-dichlcorophenol, 3,4-dichlorophenol, 3,5-dichlorophencl,
15 2,4,6-trichlorophenol, 3,4,5—trichldrophenol,
2,3,5,6~-tetrachlorophenol, pentachloreophenol,
2,3,5,6-tetrachloro-4-trichloromethylphenol,
2,3,5,6-tetrachloro-4-pentachlorophenylphenol,
perchloro-1l-naphthol, perchloro-2-naphthol,
20 4,5,6,7,8-pentachloro-2-naphthol, 2-bromophenol, 3~-bromophenol,
4-bromophenol, 2,4-dibromophenol, 2,6-dibromophenol,
3,4-dibromophenol, 3,5-dibromophencl, 2,4,6-tribromophenol,
3.4,5-tribromophencl, 2,3,5,6-tetrabromophencl,
pentabromophencl, 2,3,5,6-tetrabromo-4-tribromomethylphenol,

25 2,3,5,6-tetrabromo-4-pentabromophenylphencl,

perbromo-1-naphthol, perbromo-2-naphthol,



2,4,6-tris(trifluoronethyl)aniline; particularly preferably water,
trifluoronethylam ne, perfluorobutylankﬂf, 15 perfluorooctyl am ne,

per fl uor opent adecyl am ne, 2-fluoroanilie, 3-fluoroaniline,

4-fluoroaniline, 2,6-difluoroaniline, 3,5-difluoroaniline,
2,4,6-trifluoroaniline, 3,4,5-trifluoroaniline, pentafluoroaniline, 20

2- (trifl uorsoreethyd et abroma- 4 tiaph tioo Dpretdvdgduptdnel,, 3-iodophenol,
4-(trifluoronethyl)aniline, 2,6-bis(trifluoronethyl)aniline,

3, 5- bi s( tadifdasyr@mihy! ) ani | im¢4oa120&o§héﬁb§(t ri fl uonQreidhtlodptdnta:, and
nost preferably water or pentafluoroaniline. The particle (d) is preferably

a materi a, genalqddphdiafd, 25 as 5a Raldddpherdid, Prebeyal ¥ ra iRRicpkeEat eri al
having a uniformparticle dianeter. An inorganic material or an“organic

POl YITer 3 37 5 Sl QI 85 2L Be 3 el HaprAlith N pll UGN @

is nore preferable. oma viewpoint of a particle siz i'stribdtion of an

addi tson ol yer_ .or l{§§? JJF}#¥H&$£Q ﬁigpgﬁgla geonetric 5 standard
re

devi ati on ‘of "greferabl’y 2.5 of Tess, nor erably 2.0 or |less, and
further ferably 1.7 o less, wherein the geonefric_standard deviation is
based: onx o esra a4 aen b BrLRE oLy preredBa -epRhbe of
t he above- ntioqu iqﬁégﬁgic material are 10 inorganic oxi des. Clay .or
clay ni n&@SILo8 4neP ed as the paftPePe’¢8yPEntRLCINs¢e RPN Gled

i norgani ¢ materials may be used in conbination of two or nore thereof.
Exanpl es 2oft HHE Taeapmetdiny Jatenahor gani ¢ oxBdésrafdugropethyliphengd.

ZrQz, TiOz, B203, CaO ZnO Ba0 and ThOz) and a 15 conbi nation of two or
more t hededftrdddmozeons iy Npbers Iz - A17836-bis (trifluoromethyl)phenol,

10 3,5-bis({trifluoromethyl)phenol,

| 2,4,6-tris(trifluoromethyl}phenocl, 2-cjanophenol,
3-cyanophenol, 4-cyanophenol, 2-nitrophencl, 3-nitrophenol and
4-nitrophenol; and thiophenol compounds obtained by changing the
oxygen atom contained in each of the above-mentioned phenols to
15 a sulfur atom, each of which thiophenol compounds has a name
obtained by changing the term "phenol” confained in each of the
above-mentioned phenols to_ the term “"thiophenol"; and
naphthylthiol compounds obtained by changing the oxygen atom
contained in each of the above-mentioned naphtols to a sulfur atom,
20 each of which naphthylthiol compounds has a name obtained by
changing the term “naphthol"” contained in each of the

above-mentioned naphtols to the term "naphthylthiol".
Further examples of the compound (b) are halogenated
carboxylic acids such as pentaflucrobenzoic acid,

25 perfluorocethanoic acid, perfluoropropanoic acid,

perfluorobutanoic acid, perfluoropentanoic acid,




Si Oz-Ti Gz, SiQz-V205, Si Oz-Crz03 and Si Oz-Ti Oz- MgO. Anong them preferred
is SiOz, A1z03 or Si Oz-Al1z03, and particularly preferred is SiQz (silica).
The above-nenti oned i norgani ¢ oxides contain a small anount of
carbonates, sulfates, nitrates or 20 oxi de conponents such as NazC03,
KzC03, CaC03, MyC03, NazS04, Al z(S04)3, BaS04, KNG3, My(NO3)z, AL(NO3)3,
NazO) K2Oparfludzéhekxmoptes of adid,above-peptfiaoedhepayneiccl ay raded Al
are kaolin, bentonite, knot clay, gaerone clay, allophane, hisingerite,
pyrophyl iperf IwdEoodt dhEac 9r OUP, adidPNt Mor idd #¢ fiforeh S &Pic ver m cikide, a
chlorite group, palygorskite, kaolinite, nacrite, dickite and halloycite.

28 Anong pdeudrededansies SaBt e, ﬁmmfcﬁﬁﬁé@am&f torilgq rangute

or saponite, and further preferred is nontnorillnite or hectorite. Afbng

theseilwgéyfj&bfgﬁ5ﬁéégﬂbiérggg@nic oxides are 5 suitably used. The

above-nentioned inorganic matertals are preferably 10 15 dried to contain

substagntially nQ water. .. a sai d _drying is preferably carried out, by .

heat - '?r eat nent . %1 no&’g:gr’%e(]::%%’a Peri &1's ('3Whos°2f vva?%’re cor?%loél}ﬁo'{é{ﬁnot&b)e vistal | y
confirmed). are usually heat-treated at fr 10 0,1, 500.C , preferably
from 100 %f:Eriﬁkﬂff3@ﬁ£%¥{iﬁméhepr agg;zf?6%?566“?6°855§;}Hﬂ@4ﬁ%ﬂing
time isnﬁft particularlg'linited, and preferably from 10 m nutes to 50

hour s, 15 (5 i et bt 3 R AELHRRPPEOPED) ABIR.: There can further be
exenplified (1) a nethod of flowng a dry and inert gas such as nitrogen

and ar gorPLt (% oAt 1Yo ar kel £ hwerensthyhethpd) @miagacuat i ng, during

t he above-nenti oned heating. An average particle diameter of the inorganic
mat eri al Rig{dp 1-bis(trifluoromethyl)-2,2,2-trifluoroethyl)amine or

10 bis{pentafluorophenyl)amine; a preferable alcochol thereof is
trifluoromethanol, 2,2,2-trifluoroethanol,
1,1,1,3,3,3-hexafluoro-2-propanol,
1,1,1,3,3,3-hexafluoro—2—(trifluoromefhyl)—2—propan01,
1H,1H, 6H-perfluorohexanol, 1H,1H-perfluorchexanocl,

15 1H,1H,8H-perfluorooctanol or 1H, l1H-perfluorooctanol; and a

preferable phencl thereof is 2-fluorophenol, 3-fluorophenol,

4-fluorophenol, 2,6-difluorophenol, 3,5-difluorophenol,
2,4,6-trifluorophenol, 3,4,5-trifluorophenol,
pentafiuorophenol, 2-(trifluoromethyl)phenol,
20 3-(trifluoromethyl)phenol, 4-(trifluoromethyl)phenol,

2,6-bis(trifluoromethyl)phenol, 3,5-bis(trifluoromethyl)phenol

or 2,4,6-tris(trifluoromethyl)phenol.

The compound (b) is more preferably
bis(trifluoromethyl)amine, bis(pentafluorophenyl)amine,
25 trifluoromethanol, l,1,1,3,3,3-hexafluoro;2-propanol,

1,1,1,3,3,3-hexafluoro-2-(trifluoromethyl)-2-propanol,



preferably from5 to 1,000 ~tm nore preferably from 10 to 500 a .a. and
further preferably froml0 to 100 ,um A pore volune thereof is :preferably
0.1 ml/g or nore, and nore preferably f4%om 0.3 to 10 ml/g. The specific
surface area thereof is preferably from10 to 1,000 nR2/g, and nore
preferably from 100 to 500 n2/g. The above-nenti oned organic polyner as the
particl e {,d-disf nodrdpiened, i3 5id Kivskoptighal ¢ o, BattrdT 19foidpheioNPr €
of 25 organic polynmers nay be used. The organic polyner is preferably a

pol yner c»nt, @8- (ddrsphédiye hydrogen-carrying fgegitaddorophefioup )
or ( 2 ) a non-proton-donating Lew s basic functional group. The term

"non- pr ot 4 eV fﬁﬁ% unct i I ¥ 1 Si

functi onaﬁﬁ%d% ch d%les nofo%bng'e@arﬁ'psr(%{%hﬂ% Tﬂe a}g%j\igéﬁn%%{??oncg%
active hydrogen- L4 %gﬁﬁ' S p ] ri i 471 S
far as i%gﬁggpgﬁ5§i¢%$@ﬂﬂ§ roégﬁgﬁkygk%wg%'thggé%fagégggé%ri*ﬁ%vﬂg%ﬁgﬁﬁ
groupg a ,secandar 1.no ou n.imno group, an am de group, an imde
group? a]HgdﬂdgﬁagiﬁgﬁﬁféiﬁPeﬁﬁ%%?ﬁP%ﬁ%%g: a hydroxyl group, a 10

hydr oper axy, gr Qu a.carb | group, a fornyl group,.a carbanmpyl group, a
sulfonicqaérg”g?gh&'ﬂfﬁﬁﬁiaaﬁé?%ﬁi&Fiﬁiﬁﬁ%géFgﬁYrgh?EPQEPﬂngEoup, a thi ol
group, a thiofaornyl group, a_pyrrolyl group, an imdazolyl group, a

pi peri dyl3 -S'r-d}pf,l'%;ngm v B Br BubTARGUSTORNERP OF PERGRS LURROR At Rn
preferred is a Erinary am no group, 15 a secondary am no group, an i m no
group, an am deEgrBBpesant| thelcogmaynd éCHyaxex‘yaéﬁumycbpqq#wu@i&ﬁ), a
carboxyl group, a sulfonic acid group or a thiol group. Particularly

pref er r edl LEPIANRG, apn@XFIAMLNS, sanoddalkyddmingr oap hadwgemated)r oup
or a hydroxyl group. One or nore hydrogen atons contained in these groups
my 20 balkyBamimet.ed a thakogehsyed amomlemimehydandar bon {Qedayenatied 1
to 20 carbon atons. The above-nenti oned non-proton-donating Lew s basic
functi onalkyldwryilamigte .particularly limted as far as it is a functiona
group having a Lewis base portion containing no active 25 hydrogen atom
Exanpl es t her eoExamplaspyEi dytingsouls, the bNompbahdt Ycdare tex®hylangm@ip, an
N-substituted i ndazol yl 30 group, a nitrile group, an azido group, an

N-subst i etthgd amin@Q gr auprody Limineybst LEbbed pdTaf@ n@,0UPn-BAtylamine,
N, N-substituted am noxy group, an N, N, N-substituted hydrazino group, a

Nitroso geeUputylRinin® gtewR - v tY1amLrs ,0188Buty Laitle ,Ih0BBn S 1G8{iRRNY!
group, 5 a thiocarbonyl group, an al koxy group, "an al kyl oxycar bonyl group,
an Nia\- syuBeblehi 8 @nddebam kb n@hey anf nlelli OAL , 8ns 'farﬂfi

sul finyl gr%up,&g subgtituteg su fonypkarogph§§g1§&§&%§tiFUPEE&EU ?%%:

acid gr OHDaeB&ifaﬁ&h%q A Sadad férﬂﬂfgl U4 e ANLARE, ;lr-gt.i.‘élbrss'q.airﬁn%n

aromati c heterocycli ¢ group avl n§ "anm oxygen “at om and/or "a nrtrogen ‘at om

ar omat i ¢ . Javt ng “al oxy raror 8 RrtFagen
| i dazol granansy SReRbRREPRRERt RR o s ke, o tp PR o

i dyl , hy.dr o, i hed i h
be' Cubst it SPBALAERS s R SO T B o 15 Ry AT bRM Bbn g BURYRAGPRI P o 20

carbon atops., An.ampunt of the.active hydrogen-carrying functional .group or
t he non-érg?ﬁﬁixéﬁgfpﬁg geﬁf§yﬁgip@ nc ?5ﬁﬁylﬁiéwénéonPﬁpﬁéhY?ﬁmﬂ :

orgajy ¢ golﬁner is_not particularly limted, and said anmpunt is _preferably
frorid. 03t Br86ehid AMdNeand BaRay EMiNeL or bbrRetRBAPDeRYL o ghidamige ,
wherein said apount neans a nolar anount of the functional group per g of
the or gahPcmpshyhehenyRdmeibydamime.oned of famethpbphnaylivathyAeRgnel) an
active hydrogen-carrying functional group, or (2) a non-proton -donating
Lewi s ba$§Re3fdanetbyiphgrydpmeshydamineduced, for 25 exanple, (i) by
honopol yneri zi ng a nononer having said functional group and at |east one
pol yner i £ab# edimethyil phedydn mephydanine),

(2,5-dimethylphenyl)methylamine,
256 (2,6-dimethylphenyl)methylamine,

(3,4-dimethylphenyl )methylamine,



31 by copol ynerizing said nononer and at | east one ot her nononer having a
pol yneri zabl e unsat urated group, wherein a crosslinking polynerizable
conmononer having two or nore pol ynerizasl e unsaturated groups is al so
preferably copol ynerized. 5 Exanples of the above-nentioned pol yneri zabl e

unsaturated group are an al kenyl

group such as a vinyl

group and an allyl

group, ands,a Bl 1 HAHPL SicthPfafin&t hyne group. Exanples of the

above-nenti oned nononer

havi ng an active hydrogen-carrying functional

and at | easts ,Qﬂec:&%ér‘}'alf{,li%*?néﬂ@ )]'ge%ﬁy

group-contai ning pri
vinyl gr
conpound.” "Speci fi¢ exa
N-(2-pro | )amp ne, N-
N-(2-pr 032?;‘1 )GQE_%W}

N- net an de,

quép%mfgﬂﬂégﬁﬁ;gégaﬁé} %#ri;

and a vinyl
%@%&?1-ethenyl)anine,

e

N- et hyl - (2- pr openyl ) am de,

group
I@éed group are a vinyl

gr olp-cont ai ni ng secondary anine) a
gr oup- cont ai ni ng hydr oxyl

| am ne, 15
®le, 2-propenyl ani de,
vi nyl al cohol,

yl -%1-ethﬁ&yl§2
2-pro en-(B-&r 55 iglefhvdphenyl Y mefhy ¥aminganpl es of a nonomer having a

| east one 20

non-proton donating Lewi s basic functional group and at
pol yner i AZble SuiFdmatdvd@harotip mathydandns i di ne,

vi nyl (N-substituted)i m dazole and vi nyl (N-substituted)indazole.

Exanpl es of

t he abovd-2mBntdi.Snde taramert hydmivesyy ane thyy kamine/ner i zabl e unsat urat ed group

are ethylene, an a-olefin and 25 an aromatic vinyl

conmpound. Specific

exanpl es (&f. 3, Mo 6a-teltefame tinyd phen vl Jomesit il amdnye , conpound ar e propyl ene,

I-butene, 1- hexene,
(2,3,5,6-tetramethylphenyl)methylamine,

10 (pentamethylphenyl)methylamine,

(ethylphenyl)methylamine,

{n-propylphenyl)methylamine,

(n-butylphenyl)methylamine,

(tert-butylphenyl)methylamine,

(neopentylphenyl)methylamine,

(isopropylphenyl )methylamine,
(sec-butylphenyl)methylamine,
(n-pentylphenyl)methylamine,

{n-hexylphenyl)methylamine,

15 (n-octylphenyl)methylamine, {n-decylphenyl)methylamine,
(n-tetradecylphenyl)methylamine, néphtylmethylamine,
anthracenylmethylamine, fluoromethylamine, chloromethylamine,
bromomethylamine, iodomethylamine, difluoromethylamine,
dichloromethylamine, dibromomethylamine, diiodomethylamine,

20 trifluoromethylamine, trichloromethylamine,
tribromomethylamine, triiodomethylamine,
2,2,2-trifluoroethylamine, 2,2,2-trichloroethylamine,
2,2,2-tribromoethylamine, 2,2,2-triiodoethylamine,
2,2,3,3,3-pentafluoropropylamine,

25 2,2,3,3,3-pentachloropropylamine,

2,2,3,3,3-pentabromopropylamine,



32 4-net hyl - 1-pentene and styrene. Preferred is ethylene or styrene. The
above- nenti oned nononers nay be used in_a conbination of two or nore

t hereof. An exanple of the above- nent i oftbd crosslinking 5 polynerizable
conononer having two or nore polynerizabl e unsaturated groups is

di vi nyl benzene. An average particle dianeter of the above-nentioned organic
pol yrmer i3, prefrerabbentsdoddpteptl&dneym and nore preferably from10 to
500 um A pore volune thereof is preferably 10 0.1 ml/g or nore, and nore

preferably, £ rom:0: £140rd 01 Mt 1 doSORELAY L8l amenar ea thereof is
preferably from10 to 1, 000 n¥/g, and nore preferably from50 to 500 nz/g.

The aboves ient | onegh D58R0 G POLITIBE ohSt REE6ERIPhMR! ed to contain

substantially no water, an rying is preferably 15 carried out by

heat-tre - r gani | ontent cannot be visually
confi rrre?n%a? u%u%?é;m‘%ggt%%ra%e 3 M??%?nh%‘t‘“ﬁ%“%oo C, preferably from50
to 20QC) rther . preferaply from70.10.150 . The heating tine is not
parti uIéﬁﬁa4%#ﬁ*%ﬂﬁéeékffﬁ%ﬁ%ﬁ%ﬁ€§yi?5ﬁ¥iﬁmﬁPﬁUtes to 50 hours, and nore
20 preferably from 1 hour to 30 hours._ There_can further .be exenplified (1)
a met hod HITWWWQWV%H’Y%ET#]'gag'gﬁi:ﬁl‘égrﬂ?tgﬁggéﬁlgﬁd argon at a
constant flow rate, and (2) a nethod of evacuating, during the

above- menk i lorkes Heat ehbor ametiephl adt 2 ng- tFipalprpeshylemiten t he process-1
in 25 accordance with the present invention are preferably carried out
under an 1-ﬂeThifg{afsrjehWB?¥h%’¢leyl)rh%i2-%oﬁ?&b%‘i’ﬁgegbbfﬁéﬁ‘&ﬂ&ﬁe is 33 usually
from-100 to 300C, and preferably from-80 to 200'C. Their contacting tinme
i s usual |V ¥+ioks (tmd hedeme thPDD- holir 25 tahiogeethbyddminerom 10 nminutes to
100 hours. Said contacting is carried out with or without a solvent. 5 The
abovéOnerpemiiatb sy nepy Lasimeneral |y i nert to t he pesghdiortpxepylgmineind
(c), the particle (d), the contact product of the conpound (a) wth the
conpound fdxybromopkdiel anhiact pproddopropylhmiakov gersiiuardh tooksainte ,
product with the conmpound (c). However, when a solvent reactive (not inert)
to the cogrHXbrisutiPlantie® tperbosnovadyliapine,i nedricidhe ymiiod ,
product of the conmpound (a) with the conmpound (b), said solvent nay be used

in the cydmahid¥bdePylZnimd, the process-1; nanelparchissdofatityisaging, t he
contacting step ( 1) of the process-1 may be different froma solvent used
in the cqaptdnthber &P1dmdInd NepEPiodopentylamine, perfluorchexylamine,

15 perchlorchexylamine, perbromohexylamine, periodohexylamine,

perfluorcocctylamine, perchlorooctylamine, perbromooctylamine,

periodooctylamine, perfluorododecylamine,
perchlorododecylamine, perbromododecylamine,
periodododecylamine, perfluoropentadecylamine,
20 perchloropentadecylamine, perbromopentadecylamine,
periodopentadecylamine, perfluorceicosylamine,
perchloroeicosylamine, perbromoeicosylamine and

periodoeicosylamine.
Examples of anilines of the compound (c) are aniline
25  2,3,4-trimethylaniline, 2,3,5-trimethylaniline,

2,3,6-trimethylaniline, 2,4,6-trimethylaniline,




15 Exanpl es of the above-nentioned sol vent are a non-pol ar sol vent such as
an aliphatic hydrocarbon solvent and an aromati c hydrocarbon solvent ) and
a pol ar solvent such as a halide sol vert® an ether solvent, a car bony

sol vent, a phosphoric acid derivative) a nitrile solvent, a nitro conmpound,
an am ne solvent 20 and a sul fur conpound. Specific exanples thereof are an
al i phati 3 hy,-oeaimthygoayeEninglch as but ane,, spantsanet ety 1 drepl tne,
octane, decane, 2,2,4-trinethylpentane and cycl ohexane; an aromatic

hydr ocar bpys sp) N—%Htr%ﬁéh?’ilﬂ?ﬂ]?—ﬁﬁ@; t ol ueng ,ang evltt&an tatiLdei sy ent
such as dichl oronet hane, di fl uoronethane, 25 chloroform

1,2-di Ch'ﬁgrﬂedniw}?yléznj?xﬁ{r onoet hagyy1anili n-propylaniline,

1,1,2-trichloro-1,2 tr uor oet hane,” t et racrrﬁ'oroet hyl ene,

chl or obe ne and 0-dj ene; an 1 I . such a

di net hyl ‘et ﬁero,a;oil et Ey| eg’t her, dllqi-g{égy%géﬁgggéér, di - n- t':’huﬁ{l ts"gf er, e %
thyk-tert-butyl .eth i sol 1, 4:di 1, 2-di net .

B?s(gbneﬁ#g%ﬁQQ%Xg%Q§1%ﬁ§pgs?e??éﬂ?ﬁF%?%ﬁggggﬁd tetLa ﬁﬂ%%p§%%ﬁga€“e'

car bonyl | vent such as acetone, eth hyl ket one, cyc] ohexanone

aceticyaﬁ%ﬁﬁgékgéig#ﬂﬁfacetate,ﬁbﬁ?§¥iﬁggﬁ§¥8: ethylené%dﬁqiiéﬂéiaﬂe'

propyl ene carbonate, N, N-dinethylformam de, N_N-di nethyl acet am de, and

N net hyl Z-9RAeBIiattnelnegy phosphberEaderdlaetidheive sdcflporRpniline,
hexamet hyl phosphate triam de and triethyl phosphate; a nitrile solvent such
as acet onithliyazoanidoingmi tri | e, Ssddareaniline and benZoiaueaniglifigro
conpound such as nitronethane and nitrobenzene; an am ne sol vent such as
pyri di ne,3sianadmre iRl nor phol # nehlendanidiyheur conpodmd@romsangisline,

di met hyl sul f oxi de and 15 sul fol ane. Anong t he above-nenti oned non-pol ar and
pol alOsol3~dmamosriid it pbtbromoanthingés prébdpablidin®he 3pdssidanel kigmson
for this is that the contact product between (i) the contact product of the
conmpound 4-s)odmianii ltime ,conpay e il umrdaniil)indie coldpGudd flaoxr@Gruisliale y has
a low solubility in a non-polar solvent , and therefore when the particle
(d) and the -ali@ra-ormydd Kate cont sediehDduioanhetineen 2t, lbe ddlbaroeno(@n i lairk (i i)
exist in a reaction systemat the sane tine, the contact product between (

i ) and (3,i5-dibronBde Sid) e i D, 6181 pb86aNLLAKEON 0B ,BhaAiSwdcatel Nind he
particle (d) than in 25 its existence in the non-polar solvent, and as a
resul t, the guitEmedysistiiet ween (i) and (i), iss eeasilonifdrerthion dde
surface 35 of the particle (d). Respective anpunts of the above-nentioned

conpeynds (1)) te b MMbdf)1 aed (namely, respective ;agRRls JddiEfine,

participated in thé reaction) are not particularly l'i'mted. Said amounts 5

pr ef er ably ;saf_i;St; if 4 y the foll ow ng formal_ f& : ?; = 2 (1)
wher ei n yy'éln'g’ ﬁr%fé'n noag{hia%o%'nts of the corrpofaﬁ&g]é(% 131%11 ‘ Séﬁ'iu%sé;d per
one nol t he . used, respectively. In the la (.1 . y is
preferabﬁ§4fgo$%¥y¥§ﬁ%%#€?lﬁéi nore preferably f?d#fg.%gﬁgggain#%#?%br

pr ef er abl 5.t0 1

fr 0.2 ta 2.5 and st .preferahly fromQ. (9.
preferabl‘%/enﬁ:g%g)ém&oafjtlhlé’rée’l n 'rpfqlg@tc R r&fa'andpteﬁl aTb(:):rom at %3'15
The parti_cl .d). is.used in such an anount th of th r.qduct. produced
in the sﬁ@ﬁiééﬁhﬂaW#L§Wﬁbcess-l cont ai ns a%'Z&EﬁFgP°FH@e%P5&§af%%ﬁﬁ%wed
froné he caonpound (a) in an anpunt of preferably 0.1 nmol or nore, and nore
pr ef €Y abPiy {{trdilgtorome thy IhAPL 1ine pr of er abke (EFdipresoge thyde@ndd s -

pronotin%lthe reaction in the process-1 are &L) a nmethod of further heating
t he reactd-&nmdGhrdfdupramatdyl yanideing op . p-diY taifilnergmetdyd)pnidddy 11
) a nethod of renoving a by-product produced in the step (1), the step (2)
and the &adi 2i.dn8l- trddtimig Israsporgtiile) ambblinerent i oned nethod (i) . 25 A
preferable specific exanple of a nethod for carrying out the further
heating i n the @heveempatindnéd)méshpdefeyabllyawaitglrer hydrogen sulfide,

methylamine, ethylamine, n-propylamine, isopropylamine,
25 n-butylamine, sec-butylamine, tert-butylamine, isobutylamine,

n-octylamine, aniline, 2,6-xylylamine, 2,4,6-trimethylaniline,



36 tenperature is a method of replacing a solevent used for contacting with
a solvent having a higher boiling point. Specific exanples of the
above-nmentioned nethod (ii) are (a) a e hod of renovi ng a gaseous

by- product from a gas-renoving apparatus installed in 5 a reaction system
and (b) a nethod of heating a liquid by-product to a tenperature higher
than its haphtiglaniné, t o vapori aathiracenglaf@ner,enovi ng t henBFHMDIN ,
gaseous by-product fromthe above-nentioned gas-renoving apparatus. The

product peedemest-dive tHe1 Shogess- 1 may contain t hgeH fomrEekHylatidd) or

(c) ( or the particle (d) remaining unreacted. However, when said product
i's appl i gt @8-GSkl 1 801 RO wﬁmﬂ:mﬁ' ’r?é,‘-"g}é&" t  Zhdpd, 1t
S prefe?‘gl%le to add*he step "of washi ng ss}élfl'\il product frv%n'tcﬁmaﬁ%ﬁ}{/ent %
order to gﬂpﬁﬁi | ed materials contained_t I N1 vgg@g Sai d
15 sol venI% may %@%‘e‘@%@%’s, or different fromtl‘tl’aetqeftrjlgied}q%ﬁﬁ'e S e%’s (1)
and (2) lone bove.. The above-nentioned washi,ng..step .i s, carried out
prefe%abﬂ?%ﬁ1eﬁéééﬁééﬁx%a%égeatnDsphere geneﬁaﬁﬁ}éﬁFQR4§ﬁ4@ﬁﬁ¥%§W " C,
and preferab from-80 10 200C, faqr oml mnpute to 200 hours, and

pr ef er abIBPY TP "Rt o I@Ué?diﬂ"s‘?a’ﬂflcjé?ethe &“Qﬁqa%ﬁjﬂ?er

t he above-nentioned washing step, it is preferable to carry out the further
step of rEHOMHPAHL R vent2 GoftifimarqaniHaey oddotd i fdivanqankliae . and
carry out_the still further step of drying the product under a reduced 25
pressur e priffertapifluarerd binei gher for from 035 4.8 -Axifduoroasirldine,
preferably at fromO to 250C for fromO. 5 to 24 hours , further 37

pr ef er ablBerdiafunnoaniblm®0" C for from 1 t é-2Arhidhoromerttivilaniline,

preferably at from10 to 160 for from1l to 18 hours, and nost
10 3-{trifluoromethyl)aniline, 4-{trifluoromethyl)aniline,

2,6-bis(trifluoromethyl)aniline,

3,5-bis(trifluoromethyl)aniline ‘ or
2,4,6-tris(trifluoromethyl)aniline; particularly preferably
water, trifluoromethylamine, perfluorobutylamine,

15 perfluorooctylamine, perfluoropentadecylamine, 2~fluoroaniline,

3~-fluorocaniline, 4-flucroaniline, 2,6-difluoroaniline,
3,5-diflucrcaniline, 2,4,6~-trifluorcaniline,
3.,4,5-trifluorcaniline, | pentafluorcaniline,
2-(trifluoromethyl)aniline, 3-{trifluoromethyl)aniline,

20 4-(trifluoromethyl)aniline, 2,6-bis(trifluoromethyl)aniline,
3,5-bis(trifluoromethyl)aniline or
2,4,6-tris(trifluoromethyl)aniline; and most preferably water
or pentafluorcaniline.

The particle (d) is preferably a material generally used

25 as a carrier, and preferably a porous material having a uniform

particle diameter. An inorganic material or an organic polymer



preferably at from15 to 130°C for from1l to 18 hours. A specific exanple
of the process-1 is explained belowin 5 nore detail, wherein ML is an

al um num atom the conpound (b) is
1,1,1,3,3,3-hexafluoro-2-(trifluoronethyl)-2-propanol, the conpound (c) is
water, and the particle (d) is silica. The product in the process-1is
produced iy pirb€esa®ne @k the)paddiolet (4] wna@ldmitgRdanhic sRlteilal is
(toluene), 10 thereby obtaining a mxture, (ii) cooling the mxture to 3~C,
(1il) adegiore ¢repe:sdib.l, 1, 3,3, 3-hexafluoro-2 (trifluoronethyl)-2-propanol
to the mxture, (iv) stirring the mxture at a roomtenperature for from 15

10 minutes to 28.BRULS iV ogﬁcti(r& S I p&Aeiond hﬁi%?‘&!{dé%riﬁiﬂitloﬂdgifn%n

dropwi se water to the m xtar V11) stirring the mxture at a room

t enper at Wi 1fqr, f rﬁ&e&gerfo";jgg{)ﬁgcaa Z%rtao%grtwféetzﬁ)ggﬁsf% ML Bl aduet

20 (viii) washing y réplaci sever al olvent 'wth a

new sgl vent _as tioned above d _(i.-x),drying the washed oduc nder a
reduced Igﬁzgg@&rgefg v%ﬁ%‘?ﬁro%pﬁ&%%sr.a%ﬁ?)ezpﬁo%gfsﬁr'oﬂﬁfgcf’%%‘?% JEJ’F%G?S- 1
is a nodified particle, 25 which can be used _as (1) a catalyst conmponent
for “addi PROTETor iR FILERSR RERRQA U By Sorlaner PREFBAP S S8ORGHF L cor
(2) 38 a carrier supporting a catal yst conponent for addition

pol yner i FAEPERTWAEYRatd PR AEnPaEEM PPs & VR 1PN 8t PoRambd g ec AAPETET
formng a single site catalyst. The catal ysts produced by the

above- meRfi $hedPprddedeedd) .and 3 in accordance with the

Examples of the above-mentioned inorganic material are
10 inorganic oxides. Clay or clay mineral can also be used as the
particle (d). The above-mentioned inorganic materials may be used
in combination of two or more thereof.
Examples of fhe above-mentioned inorganic oxides are 5i0,;,
Al,0;, MgO, Zr0O,, TiO;, B;0;, Ca0, 2n0, Ba0 and ThO,, and a
15 c¢ombination of two or more thereof such as Si0,-MgO, $i0;-Al,0;,
8i0,-Ti0,, Si0,-V.05, S$Si0,-Cr;0; and S$i0,-Ti0,-MgO. Among them,
preferred is Si0;, Al;0; or Si0,-A1,0;, and particularly preferred
is 5i0, (silica). The above-mentioned inorganic oxides may
contain a small amount of carbonates, sulfates, nitrates or
20 oxide components such as Na,CO;, KyCO;, CaCO;, MgCO;, Na,SO,,
Al,(S04);, BaSO,, KNOi;, Mg(NO;)., A1(NO;);, Nap0, K0 and Li,O.
Examples of the above-mentioned clay or clay mineral are
kaolin, bentonite, knot clay, gaerome clay, allophane,
hisingerite, pyrophylite, talc, a mica group, a montmorillnite
25 group, vermiculite, a chlorite group, palygorskite, kaolinite,

nacrite, dickite and halloycite.



5 present invention are explained bel ow. Regarding the processes-2 and 3,
the catal yst produced using the above-nentioned nodified particle (A), the
transition metal conpound (B) and the of§anoal uni num conpound (C) has a

hi gher pol ynerization activity than the catal yst produced using the
nodified particle (A) and 10 the transition netal conpound (B). (B)

Transi tion net alangargouwtémhe grieshitd®n et ameaip@Nd MdRtrvsedh 10 e
present invention neans a transition metal conpound capable of formng 15 a

single sih&tataty st ra3afhid aBs té%ﬁoﬂﬁé[ po¢nd tarNohraactire! ard y
limted as far as 1t exhibits an addition polynerization activity inits

conbi ned m%fﬁi@ft%o‘?%ﬁggﬁ_ﬁgﬂggl e (A) and optionally the

or ganoal um num conpoun e term"single site catalyst” is

conceptual |y di sk{nn i sf g fr, mZ% t.he _cqnventional solid catalyst . _Said
term means not on §/’g§ %gg Swlg i n%f:n&aee ﬁla Sdatlé’lofﬁanglicvio 1%%5 &t tion
pol yner of (%% f narrow nol ecul ar weight distribution, or (ii) a narrow
conmpo it D AREY i%tRYon in case of a copol ynmer, but also a catal yst giving
an addition polyner of (i) a broad, nolecular weight distribution, 25_or
(ii) a broad co#ﬁ’@siattNYr?'&}es“ttr‘i%tﬁq o erganke natertaly| §herPreferaPlys the
catal yst is produced by a process simlar to a process 39 for producing
t he narr FWiRhse Foptain sebshantially The vabasit aBd fedd degdpouds ( B)
is preferably a transition netal conpound of a transition metal of G oups 3
to 11 or RFRferahlamarried iatt hdeadr-dneatinagndbl \Irongamist atrerdeals . 5
conpound represented by the followng fornmula [4], or its Lc -oxo type
transiti ofhoss afattanpoemtent neanndhahk Xvbsfiallly confirmed, are usually
10 heat-treated at from 100 to 1,500C, preferably from 100 to 1,000TC,
and further preferably from 200 to 800 C. The heating time is not
particularly limited, and preferably from 10 minutes to 50 hours,
more preferably from 1 hour to 30 hours. There can further be
exemplified (1) a method of flowing a dry and inert gas such as
15 nitrogen and argon at a constant flow rate, and (2) a method of
evacuating, during the above-mentioned heating.
An average particle diameter of the inorganic material is
preferably from 5 teo 1,000 {m, more preferably £rom 10 to 500
4m, and further preferably from 10 to 100 im., A pore volume
20 thereof is preferably 0.1 ml/g or more, and more preferably from
0.3 to 10 ml/g. The specific surface area thereof is preferably
from 10 to 1,000 mz/g, and more preferably from 100 to 500 m?/g.
The above-mentioned organic polymer as the particle (d)
is not limited in its kind, and a combination of two or more of

25 organic polymers may be used. The organic polymer is preferably

a polymer containing (1) an active hydrogen-carrying functional



10 wherein Mz is a transition nmetal atomof Goups 3 to Il or the

| ant hani de series; LZ is a cycl opentadi enyl type ani on skel eton-carrying
group or a hetero atomcontaining grou? when two or nore L2s exist, they
are the sane as or different fromone another, and nay be connected
directly with one another or through 15 a residual group containing a

carbon atqmugs, sirl { ZPRenéh OProtonBHRGENNGIIHNLiABa@L0LEn8t D6had dthiplr
atom or a phosphorus atom X1 is a hal ogen atom a hydrocarbon group

(excl udi nghd hesrab oMes o EAR0a St ORE L& 8 MYAs L ¥ PEuRBL2Bnal group”

skel eton-carrying group) or a hydrocarbyl oxy group; a is a nunber

SELLSTY A% Sl AL iond IUHIPIGSA) STUIGH dodh Sk doilil 8 ©f
M in the formul a 4j] are a scandi um ato% yttriumatom a titanium
atom a zjrGqQp umatom a hafniumatom a vanadiumatom a niobiumatom a
tantal umatom ‘a chromiumatom an iron atom a rutheniumatom a cobalt
atom a rhodiu to 25 a ni.ckel .atom, a pal.ladium ato a sanari.um at om
and aR vt ter bi uRESt BRPIREREL tIoBEE, A6y VR BYAROGERA SARY 1% AROSHAARER om
a hafnium_ 40 atom, a vanadium ato a chromumatom an iron atom a
cobalt atBH ¥ RkRATHGHLI PR i LiMLEeY 37 F3F aBFyLh PREAANUAFRESR a
zirconiumatomor a hafniumatom and nost preferably a zirconiumatom 5
Exanpl es dnagency Exapehesdteeyect \ane aoinars Bsiae §5ePPi iy SRCONSastY Lz
in the fornmula [4] are ns-(substituted) cyclopentadienyl groups,

~5- ( subst@Mifce @riovden@n Grdmes SnedD7 7 5 edgde gnoaw). fAnudmdide gpcaups .2
Speci fic exanples thereof are an 775-cycl opent adi enyl group, 10 an

r 15- met hyiyeiralzgigen tgadivgny |argramipdiren gbamet hy | kydtopeht gdoepyl agr oup, an
~5-n- but yl cycl opent adi enyl group, an 775-tert-butyl cycl opentadi enyl group,
an 7¥8- 1 hyddioperiogyc grbape na ach ety Ijrgueaup aa formyl group, a carbamoyl
775-1, 3-di net hyl cycl opent adi enyl group, 15 an

775- 1- netdryplup?- at hbul €pali epasiddyesyp, gi iyl faic acid group, a sulfenic
775- 1- et hyl - 3- et hyl cycl opent adi enyl group, an

t 75- 1- t elcidugybug- @t ey Jrengnt adtRyFo8m@UPgrédp, a pyrrolyl group,

i 75-1-tert-butyl -3-net hyl cycl opent adi enyl group, an

~5- 1- et yl 174 632pN190Y be¥elpoPanpbaded Ay 10G¥Rip ,2@ndAndazolyl group and
775-1- et hyl - 3-i sopropyl cycl opent adi enyl group, an

775- 1- el Wd rfa s P BheoWpl. ol GEhERY | pEE FPre 8 s a primary amino group,
775-1- met hyl - 3- n- but yl cyCl opentadi enyl™ group, an

52 F LR LAY S0 LRl an amide srovp. an saiae
group, a hydroxy group, a formyl group, a carboxyl group, a sulfonic
acid group or a thiol group. Partiéularly preferred is a primary
amino group, a secondary amino group, an amide group or a hydroxyl
group. One or more hydrogen atoms contained in these groups may

20 be substituted with a halogen atom or a hydrocarbon group having
1l to 20 carbon atoms.
The above-mentioned non-proton-donating Lewis basic
functional group is not particularly limited as far as it is a
functional group having a Lewis base portion containing no active

25 hydrogen atom. Examples thereof are a pyridyl group, an

N-substituted imidazolyl group, an N-substituted indazolyl



25 an ~5-tetranethyl cycl opent adi enyl group, an

775- pent anet hyl cycl opent adi enyl group, %p 5-indenyl group, 41 5 10 15 an
Qr5-4,5, 6, 7-t et rahydr oi ndenyl group, am™5-2-nethylindenyl group, an

~5- 3- net hyl i ndenyl group, an ~5-4-nethylindenyl group, an
~5-5-net hyl i ndenyl group, an ~5-6-nethylindenyl group, an

r 15- 7- metdndumdenyli tgridiep gramp-S-ah tearitdd girpipndany N -gudgtitarted imino
~5-3-tart-butylindenyl group,an Q75-4-tart-butylindenyl group,

an~75- 5- tardughubai N Nians o @Amide-Grdwds | aBut Wi selesyl t §F 6d Rmiddbxy
QL5-7-tart-butylindenyl group,an Q75-2,3-dinethylindenyl group, an

175-4,7- @I‘”ﬂﬁﬁWEhnﬁem,’N gﬁgﬂﬂit%'%e@hgdﬁ'aglﬁﬁl gf&ﬁ%l | deiyto &5 YRupn a

r~s-2- et hyl - |sopropé |nﬁeny group; an 775- I e32|nﬁenyl group, an

~5- 2- g&%? )/ :

r75- ererr:a?%\iyl 5-phe y: :&ngg)rﬁ:yl dé gﬁ Q ?g%ﬁnéf%ullp%%gﬁeﬁ%lr% er?%ué)r'oup,
t75-2- ~

%93 {:7 FERCREPE ﬁ\?%’ﬁ%dgd"o%%y%ln%@ﬁ}@ﬁ} = 4#%@?%%9 Tk %E*-yq Byt oup:

N5 cofft :ﬁz«y P L R ot i SR ROHY SFEPEPor et al

conpound Exanpl es of the hetero atom

cont ai ne(fn%%ttl&é&z?go qﬁé%yﬁo%&%ﬁf% Fubsdhtedathismife o FF P B24 @ t he

formul a &éx]b are an oxswg{en atom a_ sulfur atom a nitrogen atomand a
phosphor tahu tade SO Catdsihdt R R exied si%r@flé%%mcsﬁlapkoxy
25 group; an aryloxy group; a thioal koxy group; a thioaryloxy group; an
al kyl am %oﬁpou&ndaﬁ‘%rew!’&'mfrﬁ?%dfﬁ ah 30ma b et epogyelbc grappan
aryl hos hino group; a chelating ligand; an aromatic group containing an
oxXyg ng am foxyggmomtom wnd/oyera dildmwagem phom phor ks atbngin its
ring; or an aliphatic heterocyclic group containing the sanme in its ring.
Particularly preferred is a pyridyl group, an N-substituted
imidazolyl group or an N-substituted indazoyl group, and most
preferred is a pyridyl group. One or more hydrogen atoms contained
in these groups may be substituted with a halogen atom or a
15 hydrocarbon group having 1 to 20 carbon atoms.

An amount of the active hydrogen-carrying functional group
or the non-proton-donating Lewis basic functional group
contained in the organic ?olymer is not particularly limited, and
said amount is preferably from 0.0l to 50 mmol/g, and more

20 preferably from 0.1 to 20 mmol/g, wherein said amount means a
molar amount of the functional group per g of the organic polymer.

The above-mentioned organic polymer containing (1) an
active hydrogen-carrying functional group, or (2) a non-proton
-donating Lewis basic functional group can be produced, for

25 example, (i) by homopolymerizing a monomer having said functional

group and at least one polymerizable unsaturated group, or (ii)



5 Specific exanples of the hetaro atom containing group of LZ are a net hoxy
group, an ethoxy group, a propoxy group,, a butoxy group) a phenoxy group, a
2- mat hyl phenoxy group, a 2,6-dinethy|pﬁ%hoxy group, a

2,4,6-trinmethyl phenoxy group, a 2-ethyl phenoxy group, a 4-n-propyl phenoxy
group, 10 a 2-isopropyl phenoxy group, a 2,6-diisopropyl phenoxy group, a

4- sec- butby plogproobgmep Drjng asdid andabméy| ahénaxylgastpon@ other monomer

2, 6-di - sec- butyl phenoxy group, a 2-tert-butyl-4-nmethyl phenoxy group,

az, 6- di - trertiriibyp LeRexry z §b 26 fun Seft WPA FOX WHRRAPOXWhEEBHRA, a *rosslinking
2, 6-di met hoxyphenoxy group, a 3, 5-di met hoxyphenoxy group, 15 a

2- chl or oghAIRAweL 10 W40 ébﬁbﬁ&&éﬁ%@@@fﬂ&xfwgr8HHmo§e4p8i?hBEEEBBiﬁ group, a
2- am nophenoxy group, a 3-am nophenoxy group, a 4-ani noihi ophenoxy group,

az, 3, 6-t rdﬂ&ﬁ%%é{oﬁ%% & g0 39&&%%‘2{%@%&%8891 a

t hi onet hoxy group, a yl'am no oup, a 0 group, a

di pr ogyl am no 9cQuRe128 S AN T8+ DLRUR o LA SON SOV ARG VA 2

tart-butyl am no grodp, a pyiro group, a 'No group,

2- (2- oxy-1-propyl) phen rou catechol , resorcinol, 4-isopyopylcatechol,

3 ot how e s Al e D ReolR RRERy RegRotbYY SE0UR AT ARy Asthy|

group, a 2,2'-biphenyldiol group, 25 a 1,1'-bi-2-naphthol group, a

5. 2 “di hyHRE- G 3R L RYIBL pHERGP §HGHpasaan ethyne group.

4,4' ,6,6" -tetra-tert-butyl -2, 2' 43 net hyl enedi phenoxy group and a

4,4' 6,6 -tetrafiBeRples 9f FR8RARIYE fBPRELPREA IGYGIT AN RY rATh < b h| e

of the above-nentioned hetero atomcontaining group is a group represented

by the f&VGHIER TIFIANAIPBELiRpER-groyE pnghat dieasthere PRIFMERI zable

i ndependent|ly of one another a hydrogen 10 atom a hal ogen atom or a

hydrg@,ar e adiusated lgapusr ereha vinel group-containing primary amine, a
vinyl group-containing secondqry amine, a vinyl group-containing
amide compound and a vinyl group-containing hydroxyl compound.
Specific examples thereof are N-(l-ethenyl)amine,
N-(2-propenyl)amine, N-(l-ethenyl)-N—metﬁylamine,

15 N—(2-pr0penyl)-N—methylamine, l-ethenylamide, 2-propenylamide,
N-methyl-{l-ethenyl)amide, N-methyl-(2-propenyl)amide, vinyl
alcohol, 2-propen-1-ol and 3-buten-1-ol.

Specific examples of a monomer having a non-proton-
donating Lewis basic functional group and at least one

20 polymerizable unsaturated group are vinylpyridine,
vinyl (N-substituted)imidazole and
vinyl(N-substituted)indazole.

Examples of the above-mentioned other monomer having a
polymerizable unsaturated group are ethylene, an & -olefin and

25 an aromatic vinyl compound. Specific examples of the ¢ -olefin

and the aromatic vinyl compound are propylene, 1-butene, 1-hexene,



as or different fromone another; two or three thereof may be connected
with one another; and two or three thereof may forma ring. Specific
exanples of R3 in the fornula [5] are hydrogen 15 atom a fluorine atom
a chlorine atom a brom ne atom an iodine atom a methyl group, an ethyl
group, a n-propyl group, an isopropyl group, a n-butyl group, a tart-butyl
group, adewetbylopypegitene andesirend.yPregfavpeda cgchohepk)ydr gtottpnea
cycl ohexyl group, a phenyl group, a 1l-naphthyl group, a 2-naphthyl group

and a bemhgl aBOverAERLiONEH hbnbméidha Pt Rlk@doint &Mzt idEnedo
hetero atomcontaining group.is a group represented by the foll ow ng

formul a (8] more44nBeeld ./ NR ~ ~/ L 61 Ra ~ Ra Ra wherein all Rs are
i ndependent|ly of one anot her a hydrogen atom a hal ogen atom a hydrocarbon

group, a hal 0gegat eckfugliocar g OLAD.  Aplydl AGAEIXLARY 06eHRs1dnkihY

group or an am no group,; they are the sane as rom one
anot her t f na connected with _one ano 1wo or
threé?thgﬁggngiEgbggnlggrln8m6§%e VTG % x #3|egrofmﬂF3.nP?%gﬁFg%ﬁﬁ a [6]
are a hydroggn a%o a fl uorln atog; a chlorlne atom a brom ne atom an
i odi ne 19"8E5HF25° hgﬁﬁppérdﬁp,lglf €.group, a 2-napht hyl group, a
tert-butyl group, a2, 6-dinethyl phen rou a 2-fluorenyl graqup
2- et hyl phenyl {hcﬁﬁﬁr%gﬁ-??Fg*ﬁ%?o %@Tﬁ§?5h8§y¢h§rSaﬁveamﬁnﬁépﬁﬁgyphenyl
group, a 4-pyridyl group, a cycl ohexyl group, a 2-isopropyl phenyl group, a
benzyl ge&gpnhig peliyergisupreferablyl divep A I i, 4w, and more
di phenyl net hyl silyl group, a 1-nethyl-1-phenylethyl group, a

1- di mephgEpropyly freampl to 500 Lm. A pore volume thereof is preferably

10 0.1 ml/g or more, and more preferably from 0.3 to 10 ml/g. A
specific surface area thereof is preferably from 10 to 1,000 m*/g,
and more preferably from 50 to 500 m’/g.
The above-mentioned crganic polymer 1s preferably dried
to contain substantially no water, and said drying is preferably
15 carried out by heat-treatment. The organic polymer, whose water
content cannot be visually confirmed, is usually heat-treated at
from 30 to 400TC, preferably from 50 to 200C, and further
preferably from 70 to 150C. The heating time is not particularly
limited, and preferably from 10 minutes to 50 hours, and more
20 preferably from 1 hour to 30 hours. There can further be
exemplified (1) a method of flowing a dry and inert gas such as
nitrogen and argon at a constant flow rate, and (2) a method of
evacuating, during the above-mentioned heating.
The contacting steps (1) and (2) in the process-1l in
28 accordance with the present invention are preferably carried out

under an inert gas atmosphere. Their contacting temperature is



2-chl orophenyl group and a pentafl uorophenyl group. The above-nenti oned
chelating Iigand of the hetero atom containing group (Lz) nmeans a |igand
having two or nore 45 coordi nati ng pd%?tion. Speci fi c exanpl es t hereof
are acetyl acetonate, diimne, oxazoline, bisoxazoline, terpyridine,

acyl hydrazone, diethylenetriamne, triethylenetetram ne, porphyrin, crown

ether andyiyPlPEeom- BPEUd BOOEX ARRIESrOF e AL PRSI TR0 L &P BL I THEL £ C

het erocyclic group of the hetero atomcontaining group (LZ) are a pyridyl

group, ancdheabsing Utk i It dagehyhvoEpHR aNdiAG+Y $Ubsbiot ubae s, ndaeol vl

group, and preferred is a pyridyl group. The residual group in the formula

4] 1o PrEbefablin g 40 o5 iBhulLoUP, OB ShBRY AAIHORBN+BENIEHN s

ni t rogen,” oxygen, ur sphorus atom through which residdal group
two LZ gr .are conn ed to h, ot h % ly, a residual group when a
Is 21in té%?ﬁ%ﬁgnﬁé?[wiﬁﬁ §E;W%§§8ﬁ%r% %é% gﬁggly a residual group which
contains from1l to 3 atonms existing on a |ine connect] %5 S ig t LZ
groupé (namel y, e ROOYE >Si)dl?d'fe‘gr Vs 4P bQ%rh%ﬂ%%fgh ??\Fga 8n£ﬂe
contained in the branched chain are not counted).,k Specific exanplegdoftthe
resi dual GARRRYRER (&e AR) AN I(&le tRempsttRlad 4 nthsy FRREAGF RPIYS

et hyl ene group and a propyl ene group; a substituted_ alkylene group such as
a di met hydfréhgyeeneownd drdupiihdte GoymaadEbhy| 2@ theoapntacspyednet
group; a substituted silylene group such as a dinethylsilylene group, a

di phenyl 9ff \ikmabprmmenticnedt conbady| Bredugtendtlr she, car@ornset(€lo at om
such as a nitrogen atom an oxygen atom a sulfur atom and a phosphorus
atom Andiepeem when acebiveptpredetiee (ot i2®ntek kgl the ¢penppundn(a)

et hyl ene group, a dinethyl net hyl ene group (an

10 and/or the compound (b) is inert to the contact product of the
compound (a) with the compound {b), said solvent may be used in
the contacting step (2) of the process-1; namely, a solvent used
in the contacting step (1) of the process-1 may be different from
a solvent used in the contacting step (2) thereof.

15 Examples of the above-mentioned solvent are a non-polar
solvent such as an aliphatic hydrocarbon solvent and an aromatic
hydrocarbon solvent, and a polar solvent such as a halide solvent,
an ether solvent, a carbonyl solvent, a phosphoric acid
derivative, a nitrile solvent, a nitro compound, an amine solvent

20 and a sulfur compound. Specific examples thereof are an aliphatic
hydrocarbon solvent such as butane, pentane, hexane, heptane,
octane, decane, 2,2,4-trimethylpentane and cyclchexane; an
aromatic hydrocarbon solvent such as benzene, toluene and xylene;

a halide solvent such as dichloromethane, difluoromethane,

25 chloroform, 1,2-dichloroethane, 1l,2-dibromoethane,

1,1,2-trichloro-1,2,2-trifluorcethane, tetrachloroethylene,



i sopropylidene group), a dinethylsilylene group, a 46 diethylsilylene
group or a di phenylsilylene group. Specific exanples of the hal ogen atom of
X1 in the forrmula [4] are a fluorine at™om a chlorine atom a brom ne atom
and an iodine atom Exanples of the hydrocarbon group of Xl in the formula
5 [4] are an al kyl group, an aral kyl group, an aryl group and an al kenyl
group, anchlpneftem=ched .S romdtem z@ioupnday dicHlbtoBéncanbpnant aReran

aral kyl group having 7 to 20 carbon atonms, an aryl group having 6 to 20

carbon atqyIsredit 80cBlde Bine@hgube FRYE N i% 128 thakh it féSpBop ! denirp| es
of the above-nentioned al kyl group having 1 to 20 carbon atons of X1 in the

formul a [qh]- v (3 1MRithdr Imdthy POt &Y u gy PUPrhér N- BhORYLe 9T OUP, an
i sopropyl group, "a n-butyl group) a sec-butyl group, a tert-butyl group, an

i sobut yl jgr,Qu, - pgntyl nt C r a
S hoxy! grduao bR A SO Rar e HERRET, o P8 Ben Ry EENLY) Btflexs
n- penk adecyl  _gr. a _n--ei roup. _Anong .t referred is.a_nethyl
group%" aﬁ:@e‘ctr@%i%ﬁ&% naﬁ%s%%?%ébpgﬁro 6 r,a 4 ?e??l?%g%‘%? %?gﬁ%l,l asnu(fhso E"utyl
group or _an.anyl group. r re hydrogen atons contained in the
Sbove- meACEeaRe & el methd, Etep as YRR oReRATER < A o WaPBEAm such
as a fluorine atom .a chlorine atomp a brom ne atom and an iodi ne atom
Exanpl es SGP¥h&catafe oMy h A5 e + PYW Lehd FRERRRte WHPERPELERE
substituted wth a hal ogen atom are a fluoronethyl group, a
trifIuorGﬁgpﬁﬂaiﬁwmﬂmNé%%ﬂﬁﬁﬂﬁ*ﬁﬁ?ﬁ4m¥ﬁQnuﬂ:QrQ#W%#ﬂlﬁéﬂéﬁﬂ?idQSEQQOUp, a
quoroetg%l roup, a'pentafluoroethyl group, a perfluoropropyl group, a
perfl uor H@&PYQFQUPynfq%iqqﬂﬂmw#m?@ﬂSPhQWi@rﬁﬁkﬂ GepbyatLve osuel| agr oup,
a perchl oropropyl group, a perchlorobutyl group and a perbronopropyl group.
Fur t Her | hexamerthydphospivadege it ritanisle emdaitade thy 1t phosiphadeves indried 1& Kyl
groups nmay be substituted with an al koxy 5 group such as a net hoxy group
and an etslodxgngr suph @ aret and/tigi belp muoghiasl tar johen @oc cgmenrngi; t ikl eaand
ar al kyl oxy group such as a benzyl oxy group. Exanples of the above-nentioned
aral kyl dpeazpniaviilg:7 a eittcardmpowridnucd agl nitidmetlvanal ang4] are a
benzyl group, a 10 (2-nethyl phenyl)nmethyl group, a (3-nethyl phenyl)nethyl
group, anf4rebehylepeenyh)amingl sgLosnt aducs-di RN YipEatinine) audp,
a( 2, 4-di net hyl phenyl ) net hyl group, a(2, 5-di met hyl phenyl ) met hyl group, a
(2, 6- di mabikphphenyl;) ARENY| s @1 HEP, c@ipbdndi BRI WP B R thRAIMIFoxide and
group, a( 3, 5-di net hyl phenyl ) net hyl

15 sulfolane.

Among the above-mentioned non-polar and polar solvents,
the non-polar solvent is preferable. The possible reason for this
is that the contact product between (i) the contact product of
the compound (a) with the compound (b} and (ii) the compound (c)

20 usuallyhas a low solubility in anon-polar solvent, and therefore,
when the particle (d) and the above-mentioned contact product
between the above (i) and (ii) exist in a reaction system at the
same time, the contact product between (i) and (ii) is more stable
in its precipitation on the surface of the particle {(d) than in

25 its existence in the non-polar solvent, and as a result, the

contact product between (i) and (ii) is easily fixed on the surface




5 group, a (2,3,4-timethyl phenyl)nmethyl group, a

2,3,5-tinmet hyl phenyl ) met hyl group, a (2, 3, 6-tinethyl phenyl)nethyl group, a
3,4, 5-tinet hyl phenyl ) net hyl group, a (-2, 4, 6-ti et hyl phenyl ) met hyl group,

0 a (2,3,4,5-tetranet hyl phenyl ) met hyl group, a

2,3,4, 6- tetranethylphenyl)nethyl group, a

2, 3, 5, 6-detthengidnt pdikmy{d net hyl group, a (pentanet hyl phenyl ) net hyl group,
an (et hyl phenyl) net hyl group, a(n-propyl phenyl)nethyl group,

an(i sopropyl pherglsperitiyle gmoufts26fatfe-dusve ke oned dmmsids (@),
(sec-butyl phenyl ) met hyl group, a(tert-butyl phenyl)nmethyl group,

a( n- pent yiphgal! )dptukla aiandly, x%;ﬁdﬂl&%oﬁmbﬁhﬁﬁeméﬂé@f eyt el

(n- hexyl phenyl ) nethyl group, a (n- octylphenyl met hyl group, a

(n-decyl phenye) TRIAWA 1 H PWhre & tp %P{Q’liﬁﬁ}.@é{é\ 95848 aflounts

naphthylnethyl group and an ant raceny group nong t hem preferred

;Eose me |one:gﬂﬂryalsskCq}L géri{)uépus]g%ay tg{ %8 ?ﬁ'tg’)lr}f %f&&ﬁ&egﬂ ﬁ%é}gﬁ aL)Om such

as a quorrne atom a chlorine atom a brom ne atom and an iodine atom an
al koxy group such as a nethoxy group and an et hoxy group; an aryl oxy group
such as a phenogy gr oup; an aral kyl oxy gr %p such 10 as a benzyl oxy
group. Exanpl es®ofY 5%0 e-nmentioned aryl group having 6 to 20 carbon
atons of X1 in the formula [ 4 ] are a phenyl group, a 2-tolyl group, a
3-tolyl group, a 4-tolyl group, a 2, 3-xylyl group, a 2, 4- xnyI group, a
2,5-xylyl group, a 2,6-xylyl group, a 3,4-xylyl 15 group, a 3, 5-xylyl

gr oup, a whexedrn y, ﬁ@ﬂh?l %ﬂéﬂy‘ﬂobﬁl@uﬁnoﬁn?s 303?5 1%1?@ mrrgmprmy(r hrasih (@)
2,3,6-trinethyl phenyl group, a

10 used per one mol of the compound (a) used, respectively.

In the formula (1), v is preferably from 0.01 to 2.99, more
preferably from 0.1 to 2.8, further preferably from 0.2 to 2.5,
and most preferably from 0.25 to 1.75. A preferable range of z
therein is determined by y and the formula (1).

15 The particle (d) is used in such an amount that 1 g of the
product produced in the step (2) of the process-1 contains an atom
of the Group 13 derived from the compound (a) in an amount of
preferably 0.1 mmol or more, and more preferably from 0.5 to 20
mmol.

20 Preferable examples of a method for promoting the reaction
in the process-1 are (i) a method of further heating the reaction
mixture produced in the step {2) of the process-1, and (il) a method
of removing a by-product produced in the step (1), the step (2)
and the additional heating step of the above-mentioned method (i).

25 A preferable specific example of a method for carrying out the

further heating in the above-mentioned method (i) at a higher



2,4,6-trinmethyl phenyl group, a 3a4,5-trinethyl phenyl group, a
2,3,4,5-tetranet hyl phenyl group, a 2, 3,4, 6-tetranethyl phenyl group, a
2,3,5,6-tetramet hyl phenyl group, a penééhethylphenyl 20 group, an

et hyl phenyl group, a n-propyl phenyl group, an isopropyl phenyl group, a

n- but yl phenyl group, a sec-butyl phenyl group, a tert-butyl phenyl group, a

n- pent yl pfespdrgnntpi s & mebhedtof pEpDhytigg aupe léven b esyldohen vondaiting
n- oct yl phenyl group, a n-decyl phenyl group, a n-dodecyl phenyl group, a 25

n-t et r adegidae Byl veheURadiRgPAt MYdh&F WU Bty b/t h r%fe@micg leSdalfhp 1B NG
them preferred is a phenyl group. 49 One or nore hydrogen atons

cont ai negy '%hfehﬁbﬂ%\lﬁlé?{fﬂbh%'&eﬁe%hﬁh @i@ﬁf&r&ab’apea HeGdd Wt dediny

hal ogen atom such as a uorine atom a chlorine atom a brom ne atom and

oge | .
an | 001 1, §aaby8dLsAKK .8 OBRORUE Ths. AR O AN AL AR L

group; an aryl ox oup suc oup;-or an aral kyl'oxy group
such as a benzyl oxy.group. es_of .t he que-nentioned al kenyl Qraqup
navi g 3 % CoaBte it St TR F netnbdref R iy SRR A bRk P
met hal I yl, group, a crotyl group and a,l, 3-di,phenyl - 2-prqopenyl 1 r .
Arong. ¢ b B EBIBRTEE T 1 SR Ao SO B EOT B0 TEPOEARROAS of

t he hydrocar byl oxy group of X1 in the fornula [ 4 ] are_an al koxy group, an
ar al kyl ox@ndgr FEoIng VRS F DA Preresons ‘P%‘%o‘é'i‘RBxﬁrﬁ?‘oEgehavi ng
1 to 20 carbon atons, an 15 aral kyl oxy group having 7 to 20 carbon atons or
an aryl 0@Po¥icodieHaAnffl aas TeneEkh ARRAALUFKanpl es of the

above-nenti oned al koxy group having 1 to 20 carbon atons are a net hoxy
group, an et hoxYhgr pupdugtnppodysed by the process-1 may contain the

10 compound (a), (b) or (c), or the particle (d) remaining unreacted.
However, when said product is applied to an addition polymerized
particle-producing pelymerization, it is preferable to add the
step of washing said product with a solvent in order to remove
said unreacted materials contained therein in advance. Said

15 solvent may be the same as, or different from that used in the
steps (1) and (2) mentioned above. The above-mentioned washing
step 1s carried out preferably under an inert gas atmosphere
generally at from -100 to 300°C, and preferably from -80 to 200C,
for from 1 minute to 200 hours, and preferably from 10 minutes

20  to 100 hours.

After the step (2), or after the above-mentioned washing
step, it is preferable to carry out the further step of removing
the solvent contained in the preoduct by distillation, and carry
cut the still further step of drying the product under a reduced

25 pressure preferably at 0T or higher for from 0.5 to 24 hours,

more preferably at from 0 to 250°C for £from 0.5 to 24 hours, further



group, an isopropoxy group, a n-butoxy group, a sec-butoxy group, 20 a
tert-butoxy group, a n-pentoxy group, a neopentoxy group, a n-hexoxy group,
a n-octoxy group, a n-dodecoxy group, n- pent adecoxy group and a

n- ei cosoxy group. Anmong them preferred is a nmethoxy group, an ethoxy
group, an isopropoxy group or a tert-butoxy group. 25 One or nore hydrogen

atons congadfmechb Iy e PRV T8I0 AV 1K & BRShHBYs P a3t /g

with a halogen atom 50 such as a fluorine atom a chlorine atom a

br ort Ne 33,008 kb A 0%z Ao ABOAEKEXY SEGHPL SUE M A sTP! URY nffaLP

and an ethoxy group; an aryloxy group such as ‘a phenoxy group; or an

| kyl f
ar al ky Oﬁ’r.%%?q’a% A8 G PENZYY Oﬁ"%% ﬁf’??ar 9 @ hddls

above- e yl'oxy group havi on atons of X1 in the
formula [ 4] ape I u . .

a2 et hyl pheny P SEERCELS, SEimBt 8 U the Brossesrd: 8,57B1atged petow in
(4- methyl phenyl hox roup,.1a (2,3-dinethyl phenyl ) et hox rou a

(2, 4-dine %ryel éﬁ)é:%%a‘)’ng*ﬁ%?gng?lodﬁ( aTOaguf"iflgi{'dggg'tnhy%]bﬁeﬁwg?ﬂg?‘ﬁoﬁgl) d?soup,
a (2, 6-dimet hyl phenyl.) nmet hox roup, a (3,4-dinethyl phenyl ) et hoxy group, a
(30 5 d ek Ty e S RARRAG R Cor { o womone TRt hyF pRERDRIRE noRS or oup.
15 a (2,3,5-trinethyl phenyl ) met hoxy group, a (2 3“6-t[inethylphenyh%nethoxy
group, a qeFRAG Kpﬁefﬁﬂaﬁﬁé'ny??ﬁﬁ%??réﬁ-&&&, (@) is silica. The product
(2,4,6-trinethyl phenyl ) methoxy group, a (3,4, 5-trimnethyl phenyl) net hoxy
group, 20 thE Proofssstk dfetiEedired | et xgtepdupt: a

(2, 3,4, 6-tetranet hyl phenyl ) met hoxy group, a

(2, 3,5, 6-tetraméihyprgdang Yamdeltbyyadusipums bwea savdtver thhicrsd yene hoxy
groug,an(ethylphenyl)nethoxy group, a (n-propyl phenyl ) net hoxy group, an

(i sop¥ opytihereiy Yrbstdioxdyng B gricupiz n- but yl phenyl ) met hoxy

group, a(sec- butyl phenyl ) net hoxy group, a (tert-butyl phenyl) nethoxy group,
51 a (n-hexyl phenyl)) eebhaxny gheumixtue aet WPhenyl ) net hoxy group) a
(n-decyl phenyl ) met hoxy group) a napht hyl net hoxy group and an

ant hracenyl net h¢xyigr adgindnamgpiwies 1Rnefigmnr,ad 3-hiekdfMnrM®xy- group. 5 One
or nore hydrogen atons contained in the above nentioned aral kyl oxy groups

may be syhstifleedmaitiy 19 Nelpagihr 10 ¢ Utk agieed+dlori ne atom a chlorine
atom a bromi ne atom and an iodine atom an al koxy group such as a nethoxy

group and an et (19¥y GEOHPing NtRéE YhLXWuBE WP & YJbr T epgtteNUYe FAURTM an
aral kyl oxy 10 group such as a benzyl oxy group. Exanplés of the

aboves NeRly ARG R kX% 0hRQRENaving 6 to 20 carbon atons of X in the
formula [4] are a phenoxy group, a 2-nethyl phenoxy group, a3-nethyl phenoxy

, a4-meth . 3:.di ,
3. 4G mot ny! phoholy Soainfl 8B1c8, te AL R AT Poupy o

3. 5- i mot iyl phondyy S08tRe EdomaPe BREST 36 R FURERSY oroup, a
20 & 2. tor{ - but 151 R HOA PO s esastodn oA iR day et o
3RS A it Soastd BB 0AE
2-t eéé -butyl -3, ?&Eiﬁtglg;ﬁffg%)ﬁ% %rrglé%bt by replacing several times the
solvent with a new solvent as mentioned above, and
(ix) drying the washed product under a reduced pressure
at 60C for 2 hours.
The product produced by the proess-1 is amodified particle,

25 which can be used as (1) a catalyst component for addition

polymerization (particularly for olefin polymerization), or (2)



a 2-tert-butyl -3, 5-di net hyl phenoxy group, 25 a
2-tert-butyl -3, 6-di net hyl phenoxy group) 2,6-di -tert-butyl - 3- et hyl phenoxy
group, 52 a 2-tart-butyl -4, 5-di met hylfphenoxy group, a
2,6-di-tart-butyl - 4-net hyl phenoxy group, a 3,4, 5-trinethyl phenoxy group, a
2,3,4,5-tetramet hyl phenoxy group, a 2-tart-butyl-3,4,5-trinethyl phenoxy
group, 5 a daxide-swppeneihyl pheadbayygt otpmpanent for addition
2-tart-butyl-3,4,6-trinethyl phenoxy group, a

2, 6-di -t gydrymenyizat dodl] Mgyt pBenpENeft OdPmpRides, &, Erhakligaehhylegaanoxy
group, a 2-tart-butyl-3,5,6-trimethyl phenoxy group, 10 a :

2, 6-di - t AdmpBlink Forandigrat Blhaﬁ%nglife%ﬂ’éﬁlyétPemér@éifﬁ/i PO QP an

ethylphenoxy group, a n-propyl phenoxy group,” an i sopropyl phenoxy group, a

-nin X 334 G ’
n-butyl phapene GHAYR-pfan! %n@& 'rl%'&%ré%\é 9 QW 321 £ AL QHEYh PERROKY HOUP

a n- hexyl phenoxy group, ctyl phenoxy group, a n-decyl phenoxy group,

a n-tgt ;rgodfcs@rgeﬂ%m els %ugrea%)%?ﬁ%ﬁé)é r%pnéggraapgnmé %a 5 O41D-

One or ogen At ONs- con € dboVv oned ry oxy grooups

b hs h h 20 fl
gﬁyor?nzuﬁ%ltug ErSF’n %%E{Fgﬁ? ‘dcﬁho‘ﬁ%ﬁ?ﬁz cﬁ%l % “éeruzg ?Peg mL?p c%das a

h nd h
ar oup: o AR 1 by i pARtERL SR lgé%%ﬁxéﬁ:'@ﬁggﬁﬁoﬁ? 28 § FEE"XV
above-nenti oned fornula [4] is nore preferably 25 a chlorine atom nmet hyl

group, arPTEaRAIBM £omPeUGSy ( Corias a BhghesRObmeRtzahion E\?%}{J;)‘}Y

group, a nethoxy group, an ethoxy
than the catalyst produced using the modified particle (A) and

10 the transition metal compound (B}.

(B) Transition metal compound
The transition metal compound (B) used in the present
invention means a transition metal compound .capable of forming
15 a single site catalyst. Said transition metal compound is not
particularly limited as far as it exhibits an addition
polymerization activity in its combined use with the modified
particle (A) and opticnally the organoaluminum compound (C). The
term "single site catalyst" is conceptually distinguished from
20 the conventional solid catalyst. Said term means not only a narrow
sense single site catalyst giving an addition polymer of (i)la
narrowmclecular weight distribution, or (il1) a narrow composition
distribution in case of a copolymer, but alsc a catalyst giving
an addition polymer of (i) a broad molecular weight distribution,
25 or (ii) a broad composition distribution in case of a copolymer,

as far as the catalyst is produced by a process similar to a process



53 group, a n-propoxy group, an i sSopropoxy group, a n-butoxy group, .a
trifluoronmethoxy group, a phenyl group, a phenoxy group, a
2,6-di-tart-butyl phenoxy group, a 3,4,5*rifluorophenoxy group, a

pent af | uor ophenoxy group, a 2,3,5,6-tetrafluoro-4 5 pentafl uorophenoxy
group or a benzyl group. In the above-nentioned fornmula [ 4 ] , each nunber
of "a" antbr' Producing athy seteek esetiepesihgle upobeacudhinpse.of MZ. Wen MZ
is atitaniumatom a zirconiumatomor a hafniumatom each of "a" and "b"
is preferably 2rndGSpecifién ﬂé@ﬁ@'d&\ﬁud&ﬁi HaShd # OFa B} alt reEIaUIth
represented by the above-nentioned fornula [4], wherein the transition

nmetal at i i i t ! i O[O0 f @i t10
Tl ol MRl SAUSANATBA! O o ) LSOR! HELELOBOGBUBE! Y 4D 200D Atk

bi s( met hyl LYY agie&gl@) ti LRR %dt?écﬁgggflgg%bﬂys a transition metal

bi s(et hyl cycl opentadi en t'i tanrum

bi s(nzbutyl cycl opent adi enyl )titaniumdichloride

b1 (¢ Br 1 SRRBAE AR SAT ) 157 15 SHEAPEMS, Fagmula (41, or its 4
bi s(1, 2-di met hyl cycl opent adi enyl )tjtani um dich| ori de,

b1 5( 1. 3. YRR (RS oot CARE R 81 (A CHLBFF e, 20

bi s(1- met hyl - 2- et hyl cycl opent adi enyl )titani um di chl ori de,

bi s(1- met hyl - 3- et hyl cycl opent adi enyl )titani um di chl ori de,

bi s(1-nmet hyl -2-n;but yl cycl opent adi enyl ) titani um dichloride,

bi s( 1- met hyl - 3- B~#t¥y4 cycl opent adi enyl YXtilt ani um di chl ori de,

bi s(1- met hyl - 2-i sopropyl cycl opent adi enyl )titani um di chl ori de, 25

bi s(1- met hyl - 3-i sopropyl cycl opent adi enyl )titani um di chl ori de,
bis(1-tert-butyl-2-nmethyl cycl opentadi enyl)titani umdichloride, 54

bi s( 10t emhemetiyi M- st By trroképdonatiedayl! pitiomamifuGmings ¢ itde 11 or the
bis(1,2,3-trinethyl cycl opentadienyl)titani umdichloride,

bi s(1, 2, A-antheetide eextispentlddisng| Fyeclapentadiehlydr itgpe anion

bi s(tetranet hyl cycl opent adi enyl )titaniumdichloride, 5

bi s( pent aketllatoty-caapsritrafligedyp bict armeteth Y on cen tdis{hgaderodp £ iwkam um
dichloride, bis(4,5,6,7-tetrahydroindenyl)titani um dichloride;

bi s(f1 uontaiybxtméainf® dikaBlQr tdey & (heploims adesy! diftaprénn fiehlgid de)
bi s[ 2- (bis-3,5-trifluoromethyl phenyl )i ndenyl] 10 titaniumdichloride,
bi s[ 2- ( 4arRitheUt ¥h&RRRY bhi s¥iiyd ted didRic#Tyy eBhUYridl@nother or through
bi s[2-(4-trifluoronethyl phenyl)indenyl] titaniumdichloride,

D 50! TR QRS LMt g, g ttcone avon.
I s[2- (pen! Iﬁ?fglg#?{ QPBRNYA h}%&?% atbhan H[ﬁ%ﬁf %?@g%@ 4% 10gphorus atom:

cycl opent a pent amet ycl opent adi en nrum orl

O PN E W AT A4 0 AL EBa el hroup excipging the i ani um
di chl i de, hyl | di enyl! (4 nd | i i dj chl id 20
O e R cret o i ey 4 a5 L0,

cycl opent adi enyl (2- phenyl i ndenyl ) titani um di ¢chl ori de , .

et aet BPLPY) Bt BURERGPEOT Y, BBy B et 2 PHTPGE AR IS RS O <
di met hyl si | yl enebi s(cycl opent adi enyl )titani umdi chl ori de,

di metthy!l & %I%néﬂ‘%(@-%t%ﬂ@@%p@thﬁfféw}!ﬂ)025 Pi 8&ad-um di chl ori de,

di met hyl si |l yl enebi s (3-nethy] cycl opentadi enyl) titaniumdichloride, 55
di met hyl si | yl en&%aEp eﬁ-%ﬁﬂfléychBeﬁ?EmPéﬁylﬂﬂi@%@ﬂQMﬁQﬁQﬁﬂQﬂiQﬁﬂmf an
di met hyl si | yl enebi s(3-n-butyl cycl opentadi enyl) titaniumdichloride,

di net hyl §ittyivmedtem( 2a T idi arsituny ladyool ,openiadopiyin) atomni amadinghim gitgm, 5
di met hyl si | yl enebi s( 2, 4-di et hyl cycl opent adi enyl ) titanium dichloride,

di et hyl @i vatadiln atnt- dimssbrisin ptloopeat taacth teaiyn attioigna urhxchnehin eitee,,

di met hyl si |l yl enebi s (3, 4-di net hyl cycl opentadi enyl) titaniumdichloride,
di met hyl anl yrenehtefn?, 3- etbykneuhykeysl, opeabbdienyitpbin,t anrbipditmliatlokqr i de,
di met hyl si | yl enebi s( 2, 4- et hyl met hyl cycl opent adi enyl )titani um di chl ori de,
di me2dy| ai hydieaekit?, a pabyAaRhGRAYA £31f] QPeBMAGHIGRY At bint A0 WH FiteBroiude,

atom. M? is preferably a titanium atom, a zirconium atom, a hafnium




15 di net hyl si |l yl enebi s(3, 5-et hyl met hyl cycl opent adi enyl )titani um di chl ori de,

di
di
di
di
di
di
di
di
di
di
di
di
di
_di
di
di
di
di
di
di
di
di
di
di
di

25 di net ytow

di

nmet hyl si |l yl enebi s(2, 3, 4-trinethyl cycl gpent adi enyl )titani um di chl ori de,
nethylsiIernebis(2,3,5-trinethylcycﬂ@pentadienyl)titaniun120 di chl ori de,
met hyl si | yl enebi s(tetranethyl cycl opentadi enyl )titani umdichlori de,

met hyl si | yl enebi s(indenyl) titaniumdichloride,

met hyl stdon e e Riahad- i Rton)denyhiomiam diofi,CANoHrd®, atom, a cobalt

met hyl sil yl enebi s(2-tert-butylindenyl)titaniumdichloride, 25

et hyl sido grehi ﬁiékéldaf@«ﬁhyéawﬁwiamg Prdra vty of itd@anium atom,

met hyl sil yl enebi s(2,4,7-trinmethylindenyl)titani umdi chloride, 56

met hyl s . ’ . ' ; . . Lchleride
A e R R O
nethyl%ék¥4enebis(2-nethy|-4,5-benzindenyl) titaniumdichloride, 5
nethylsFIy'enebis(Z-phenyIindenyl)titaniun1dich|oride,

nmet byl si |l yl engbi s(4- phenyl i ndenyl.) ti tani.ym di.chl ori de

met yIsinIengﬁFg%éggeP yFbﬁ-ﬁﬁ§&ﬁpﬁﬁggﬁaﬁfﬁﬂtgﬁp m%ﬂ%ﬁﬂcnide,

met hyl si | yl enebi s( 2- net hyl - 5- phenyl,i ndenyl ) titaniu ichloride, 10

met hy| SKEHeSRSICOEFY i Fron %tlﬁyWn&éﬁylfﬂf Trﬁdldiac"rﬁ ori de,

nmet hyl si |l yl enebi s(4, 5, 6, 7-tetrahydroi ndenyl) titaniumdichloride)

met hyl s T4 s tieu bedht ey begey tadhenyy| §TPuBRAI um di chl ori de)

met hyl si | yl ene( et hyl cycl opent adi enyl ) (i ndenyl )titani um 15 di chl ori de,
met hyl s# 44 e i but gd Limdepeht aueepy | 3nd | ndebhgibstisnited)dEdnpsendd,

nmet hyl sil yl ene(tetranet hyl cycl opentadi enyl) (indenyl)titani umdichloride,
met hy| sidopipsnesgayit bperamgilesyhedfdafonenah)t F +epclopentatibenyd graop,

met hyl si |l yl ene(net hyl cycl opent adi enyl ) (fl uorenyl)titani um dichl ori de)
melhy! sin yl°emnethyhutviopentpaiieagileqydyp ( Bhunreayhylicyeiiopendiadilemyilde,
nmet hyl sil yl ene(tetranet hyl cycl opentadi enyl) (indenyl)titani umdichloride,

) F»l.yla@;neﬁndaw&ﬁi@mﬁ;wtadié@ﬁi ugrebphl ori de,
met hyl si | yl enebi s(fluorenyl)titaniumdichloride,
an ﬂS—tert-butylcyclopentadienyl group,
an 77°-1,2-dimethylcyclopentadienyl group,
an 7°-1,3-dimethylcyclopentadienyl group,
15 an n°-l-methyl-2-ethylcyclopentadienyl group,
an 7°-l-methyl-3-ethylcyclopentadienyl group,
an n5—1—tert-butyl—2—methylcyclopentadienyl group,
an 7 °-1-tert-butyl-3-methylcyclopentadienyl group,
an 7°-1-methyl-2-isopropylcyclopentadienyl group,
20 an 7n°-1-methyl-3-isopropylcyclopentadienyl group,
an 7°-1-methyl-2-n-butylcyclopentadienyl group,
an 71°-1-methyl-3-n-butylcyclopentadienyl group,
an n°-1,2,3-trimethylcyclopentadienyl group,
an N°-1,2,4-trimethylcyclopentadienyl group,
25 an 7 °-tetramethylcyclopentadienyl group,

an 7°-pentamethylcyclopentadienyl group, an 7°-1indenyl group,



57 di met hyl silyl ene(cycl opent adi enyl) (tetranethyl cycl opentadi enyl)titani um
di chl oride, dinethylsilylene(tetranethyl cycl opentadienyl)

(fluorenyl)titani umdichlori de, cyclopéﬂtadienyltitaniun15 trichloride,

pent amet hyl cycl opent adi enyl titaniumtrichl oride,

cycl opent adi enyl (di net hyl am do) titani um di chl ori de,

cycl opentaadizehyd (phemoxye t ey el SMERy O §8up, an 7 °-2-methylindenyl

cycl opent adi enyl ( 2, 6-di met hyl phenyl ) titani um.di chl ori de,

cycl opentgQenyash 2 ©- flid fpl, 8 U™ 04 Gl Oy fendény 1 .
cycl open%ﬁﬁ(?a-%@éﬁ%‘?%ﬁgﬁ 2 1D T4 GH8 PRy T ndenyl group

5?2&?2‘? it del, S’%ﬁ%ﬁ“ﬁmﬁ?@%‘%’?‘aﬁ%tﬁ%ﬁiﬁﬁé,"@ﬂ?‘!‘%ﬂ%ﬁ?‘%&%ﬁ%’ﬁé‘xﬁ B0 Bsni um
chlori de. | eny| 12, o- di' So CEni um
ai ohi ori 08 T AR ferd B AGRT LAY T eaea Gt oyt S,
fl | (2,.6-dii I | ) ti ' dichl orjd .

(1 ort5 bulAR Aoy 8o} EEr BREVIIRASEVO AR BT 14 2L S haebY HEAEaRE SHouP

di chl ori de, @nethylanido)tetranethylcyclopen;adiqul ,

-1, 2- et h&@Reli yP- tREAnPUAYALRAPHYLEOURy an 717 -6-tert-butylindenyl group.
(ethyl am do) tet ranmet hyl cycl opent adi enyl -1, 2-et hanedi yl titani um di chl oride,
(tert-bu®dd 8ni doFestrbpt¥AineeaydsErniRli 8Ryl df el tfi8e fandindennl @roup.

di chl oride, (benzyl am do)tetranethyl cycl opentadi enyl di net hyl sil ane 25
titani umadi dhiotitrdimethylindenyl group, an 7°-2,4,7-trimethylindenyl
(phenyl phosphi do) t et ranet hyl cycl opent adi enyl di net hyl si | ane 58 5 10 15 20
titani umgdiouipl.omnde] * {2 -ewe thyik v4 abs oy opyibtydenyR- erbunedi yl titani um
dichloride, (tert-butylam do)tetrahydroindenyl -1, 2-ethanediyl titanium

di chl@ri ém, 7(%-er t54hend irmato)X | grosemy| ard, 2°e2 kmattiy}t 4t, 5t-kenadhodienyllor i de)
(tert-butyl am do)i ndenyl di net hyl sil ane titani um di chl ori de,

(tert - butgtloam,da)t of T-adnpheniyrhanydwy reghyds) | ane titani um dichl oride,
(tert-butylam do)fl uorenyl di met hyl sil ane titanium dichloride,

(di met hy lagmnfoneidetdntets s iyl ydd OpENgStheny! titanium (I11) dichloride,
(di met hyl am noet hyl ) t et ranet hyl cycl opent adi enyl titanium (l111) dichloride,
(di met hy lgamiyrapr oRwng et 4 3Rt dyl cysd epengssieny! titanium (111) dichloride,
(N-pyrrolidinylethyl)tetramethyl cycl opentadienyl titaniumdichloride,

( B- di met Qyl g_nohprahanze PPEHAN EBtlodd @R WR-filuorenyl group,
di chl ori de, cycl opent adi enyl (9- nesi t yl bor aant hracenyl ) titani um

9 SNt 5 52 O TRARA A ol anenon L an um ot or e
2,2' -thiqhi O-di I i i i . .
22 G T R A A P s sppacicutio

2’2"”3tE$h§B%Bh (4-nmet hyl -6-tert-butyl phenoxy)titanium dichloride,

2, 2' - et hyl'enebi s(4- net hyl - 6-tert-butyl phenoxy) titaniumdichloride, 25
2,2 -sul finylbis(4-nmethyl-6-tert-butyl phenoxy)titaniym dighl oride ,
2,2 -(4,4',6,6' lé‘e‘i*}ea éﬁe-nﬁuﬁyﬁ-cgfficﬁgr‘ﬁﬁen g&?)ter’%g n7-" contaired in

the above-mentioned names of the transition metal compound may
20 be omitted in some cases.
Examples of the hetero atom contained in the above-
mentioned hetero atom-containing group of L? in the formula [4]
are an oxygen atom, a sulfur atom, anitrogen atom and a phosphorus
atom. The hetero atom-containing group is preferably an alkoxy
25 group; an aryloxy group; a thioalkoxy group; a thioaryloxy group;

- an alkylamino group; an arylamino group; an alkylphosphino group;



titaniumdichloride, (di-tert-butyl-1,3-propanedi am do)titanium dichloride,
(di cycl ohexyl -1, 3- propanedi am do) ti tani um di chl ori de,
[bis(trinmathylsilyl)-1,3-propanedi ani d#{4itani um dichl oride, 5
[bis(tert-butyldimethylsilyl)-1,3-propanedi am do]titani um dichloride,

[ bi s(2, 6-di net hyl phenyl ) -1, 3- propanedi am do] titaniumdichloride,

[ bi s( 2, 6-afi ismpydgriedy | grdus: pd e edt 2y dpl gahani am diehbhelcdgroup

[ bis(2,6-di-tert-butyl phenyl)-1, 3-propanedi am do] 10 titanium dichloride,
[bis(tri 'cﬁﬁ{tra(?ﬁv_}’i'rﬁgf lad Jiargudal e di A AGdy AU ML I0Riddte atom or a
[bi s(trimethylsilyl)naphthal anedi am do]titani um dichl oride,

[bis(tert et isLy a al i aw i{an] i I

[ hydrotr |pg%83>gﬁ§{o§::dn%taﬁﬁ“§; lrna'lz%ﬁy??{ggf a‘?{e]]e%l& '?{amnlfggln% ﬂl%@?i r%ﬁcuoﬁud% ¢ Q_;eroup

[ hydrotrigf{3. a-di \ ol yl) itaniumtrichloride,

[ hydrotr i yé'ngine# M%)b%ﬁ? p%llr ale‘gé ;a/]{‘)}erl%br ate]titaniumtrichloride,

[trisg£3, 5-di nethyl pyr.azol yl thylLtjtaniumtrichl oride

L1503, 5. i ot hSPSULEI6: GRPIBLRS! F| HAA TS iGN Gstatp Se group of
[tris(3,3,di-tert-butyl pyrazolyl)nmethyl]titaniumtrichloride; conpounds
formed by Hemdi Wﬁtﬁﬂéyt %’F?ﬁlpt iat’élﬁitﬁﬁg‘gc%ﬁ?'él’ net PERPO¥ThIBPUPp A Putoxy
above- nenti oned conpounds to the term "zirconiunf or "hafniun; conpounds
forned by HONEhgith PRERCHE FHOR med hi18e tRY bplkeneyyit @FPeB- t herein to the
term "net hyl ene”) 25 "ethyl ene”, "dinethyl nethyl ene (isopropylidene)”,

" di phenyl@am@t-yiddmethylnhanpwidsoume"s 2 ¢ phebiyimethy bphenory gsoup.

"di net hoxysi |l yl ene"; conpounds fornmed by changing the term "dichl oride"
cont ai ne@ tZretdiyd phendry tggranp dietdroxi pedpy Lphemoxy oposiupe"

"di i sopropoxide") "di-n-butoxide", "diisobutoxide", "di-tart-butoxide",
"di ph@noxi @e'isdpriogiyipéreraftygopiencxi2ed ‘ditsopropylphenoxy group,

"di (2,6-di-tart-butyl phenoxi de)"; and conpounds fornmed by changing the term
"trichl od de'secometiyigherereigrdup t he 4etart {bueyhphkéneky group,
"tri-n-propoxide", "triisopropoxide", "tri-n-butoxide", "triisobutoxide",
"tri-tarta bybodideer-bQAtyi phpheroxgesip, 'd ti tpeat alityor apheroxyiigelencady
"tri(2,6-di-tart-butyl phenoxide)". Further exanples of said transition
met al  CoRjRQuRH a?llzeGdHﬂEE@EESbh&b&%@Qﬁbﬁdgp@fﬁ§glae‘{%éift?oﬁfﬁl@@ﬁ&kﬂrlg&%mm
di chl ori de, dinmethylsilylene(cyclopentadienyl) 15

(3-met hyly- 3- BhRGeHd LAY g & 3, 5-dimethoxyph .
di et hyl si | yl ene(cycl opent adi:g#ny )(GP,'S- di met hyln-leé- p?]}grr]%x?/!)lo}t:?t%ﬁioﬂ%

di chigri de o BBk Bpkeoky® Y ff! PP WP ehd £y tadothy] - 2- phenoxy) tit

ani um di chl ori

di et hy1 51 vh 2oebEHEhaRG A5 Y 3 Ak A6bHBHLYY 5205 32 RIRABRGA um

di chl ori

G nl o7t Yeotipt e RBERL AORERNL (i AR A EPOSRIA L S,
phenoxy) ti t,ani ym di,chl ori de, .

i oor ol 81 P oot e SOEAPRRNS \FE9 Ry (2 AR TRYRY SFP9P- 61

5- et hyl - 2- pheno titani umdichlorid

di met hy| SiG e TYhehtier &M%"(‘Bfﬁéé‘ﬂjrf}‘? 95oPP; A BT RY JADIPAGTGHP i t an
' i chloride,
hium;il §?‘i£§ﬂr§ﬁfb¥%‘%‘&i%€ﬁ9§@i:eﬁ}ﬁﬁm&t@j{% g5oKB: Ibkprasbutylamino

phenoxy)titani um di chl ori de,

di net hyl SFPYPend( By&redadt gaioawyl B imathwhnhdsphiod .gee@phenoxy) tit ani um
di chl oride, dinethylsilylene(cyclopentadienyl)(3,5-dianyl-2-phenoxy)

titani umAd2ckRopkgel-propyl)phenoxy group, catechol, resorcinol,

4-isopropylcatechol, 3-methoxycatechol, al,8-dihydroxynahpthyl
group, a 1,2-dihydroxynahpthyl group, a 2,2'-biphenyldiol group,
25 a 1,1'-bi-2-naphthol group, a 2,2'-dihydroxy-6,6"'-

dimethylbiphenyl group, a 4,4',6,6'-tetra-tert-butyl-2,2"'-~



10 di net hyl silyl ene(cycl opent adi enyl ) ( 3- phenyl - 2- phenoxy) titani um

di chl oride and di net hyl silyl ene(cycl opent adi enyl ) (1- napht hox-2-yl)titani um
di chl ori de; conpounds forned by changi the term"titani unl contained in
each of the above-nenti oned conpounds to the term 15 "zirconium or °
"haf ni unt; conpounds fornmed by changing the term "cycl opent adi enyl "

cont ai nedheithariainedipHaimstergiouptand cycd opend psli cbytramethyl-2,2" -

An but yl cycl opent adi enyl ", "tart-butyl cycl opent adi enyl ")
tetranehﬁqbawyyyayﬁéajﬁﬁgﬁ y 'd¥duppt hyl silyl cycl opent adi enyl ™ indenyl"
or "fluorenyl™; 20 conpounds forned by changi ng the tern1“(2 phenoxy)

contained ther ehnehorhle E?:%;ﬁbl(e?’o&h%%l b
"(3- trlnethyIS|IyI 2- phenox 3-tart-buty ﬁ 2- phenoxy)"

To Tho t arproson Rt Qe o [ R B@%é%&%“%%”ﬁ%‘:% SR

(|sop op ) dlphenylnethylene dlethyIS|Ierne
dlph%ny%%mﬁ%ﬁ% é%]d 62 dlnethoxy5|lylene"; and conpounds formed by
changlng the term"dichloride" contained therein to the term "diethoxide",
"di - n- pr opoxi de", diisopropoxide Adi-n-butoxide", "diisobutoxide",
"di-tart- butOXId§ dlphenOX|de 5 digpentafluorophenoxide)
"di(2,6-di-tart® GgryiphenOX|de) Specﬁp ic exanpl es of the tran3|t|on nmet al
conpound represented by the fornula [ 4] , wherein the transition netal
atomis a nickel atom are 10
2,2' -met hyl enebi s| (4R) - 4 phenyl -5, 5" - di net hyl oxazol i ne] ni ckel dichloride,
2, 2" - met WpREREDI ShLER) - R -$Hhemg iadbmn@teh!;ﬂloxa?folom#e]anp@h@lr ai byhooges,
2, 2' -met hyl enebi s[ (4R) - 4- phenyl -5, 5" -di - n- propyl oxazol i ne] ni ckel
di chl®r i @somi5a2halogenhgitemebirs p( HRfirdcpiiboyl g5oBD:dithegpaopy tbreasekene]
ni ckel dichloride,
2, 2' - et byl eme i fEedBnt4 - frioen wined dnotdieny:c| e xont oxtared | tiegrew £ keay be
di chloride, 2,2'-nethyl enebis[(4R)-4-phenyl-5,5"-di met hoxyoxazoline] 20
ni ckel diohhetcitdd, w2tR' onet ybenebi sifd Rwd-ghanted, therdidt gy ®oaanla nel
ni ckel dichloride) 2,2 -nethyl enebi s[(4R)-4-phenyl-5,5"-di phenyl oxazol i nej
ni ckel dirghyoride, 25
2, 2' -met hyl enebi s[ (4R) - 4- phenyl -5, 5-di - (2- met hyl phenyl ) oxazol i ne] ni ckel
dichloride,  63pdeoff1BuitMhEledi st ®RnteRberytmpra- 1 @< et AyhpBeRy! )

oxazol i ne] ni ckel dichloride,

R A e R e R R S PR S

gf‘%‘ilf’hé?ﬁkﬁene ?‘?ﬁﬂ'ﬁf%nyﬁt&v& B AR %eﬁly?r’)upchsxaanz% Oﬁgfﬁ?%kel
oxazol | 'ngfn.ﬁké TR By e e BOGEYL gr . o ErUTLDEEHRI By

22"t by oo sE5p!£9Lb4™ a4 PREBNLBLFIOLL85S £ Syt oRULgIeLaLg el

2, 2" -nmet hyl enebi s[spiro enyl oxazoline-5,1'c cIo ent anel}j ni cke
di chl orlalé $grodp), a i( %hthgtf. OuP a 2-naphth YlerO p and e“:)enzy

20 group.
A still further example of the above-mentioned hetero
atom-containing group is a group represented by the following

formula [6],



15 2, 2' - et hyl enebi s[ spi r o{ (4R) - 4- phenyl oxazol i ne-5, 1' cycl ohexane}] ni ckel

di chl ori de and
2,2'-nethy|enebis[spiro{(4R)-4-phenonx%%oIine-5,1'cycloheptane}]nickel

di chl oride; and anti podes of the above-nentioned respective conpounds;
conpounds fornmed by 20 reversing a steric configuration of an asymetric
carbon on one oxazolkhne ring contained in each of the above-nentioned

bi soxazol i ne conmpoungls; conmpounds formed by changing the term"-4-phenyl"
contai ned inplch ofyt he abQve-nentioned conpounds to the term"-4-nmethyl")
"-4-isopropyl " Nz4-1sobutyl, 25 "-4-tent-butyl” or "-4-benzyl"; and
conpounds forned |by changi ng the term "dichloride" contained therein to the
term "di et hoxi de” 64 "l - n\propoxide", "diisopropoxide",

"di - n- butB | de" i# oxi de™, "di-tar -Qutoxide", "di phenoxi de",

"di (pent af | ubpsdphengxi de) " or "di(2,6-di-p rt-butyl phenoxide)" 5 Further
speci fi c exanpl es ofj{ said ni ckel conpound are

[ hydrotris(3,I3;dimet yIpyrazolyl)borate]nlckel chl ori de,

[hydrotrlé 3, etNyMayrazol yl ) borate] ni ckel chloride and

[ hydrotriS(3,5-dij-tart- tyIpyrazolyl)borate]nlckel chl oride; and conpounds
formed by changi the term"chloride" contained 10 in each of the
above-nenti oned npounds to the term "ethoxide" , "n-propoxide",

"i sopropoxi de", "n-butoxide", "isobutoxide", "tart-butoxide", "phenoxide",
"pent af | uor ophenoxi de" or "2,6-di-tart-butyl phenoxide". Still further
exanpl es of said nickel conpound are 15 conpounds represented by the
followi ng fornula, R ,R8 - ~~ -Re z ZXI N-\ X wherein each of RS and R6
is a 2,6- ei%ed'ﬂl“ é&)}l Bh"eﬁ‘}]e @PGHBenQSBﬁla’Wf-?O%&nRéhiesr PraEdEPgIRn 13 §Pmbs
each other a _hydrogen atomor a 20 nethyl group; R and R8 may be connected
with eact? fai&gamy at@im #n hydaegsah dapdupa avd ogenated fﬂﬁﬁﬁqwbﬂfbm a
chlorine aton) a brom ne atom an iodine atom a nethyl group, an ethyl
group, BB aanhydserrrdydexy grouPopropilydraupuraon-dutaning anoury
phenyl group, a benzyl grop, a nethoxy group, an ethoxy group, a n-propoxy
group? arthespprepthy gawepas am-ddfifenergr dopm enei snbthexy twoupr drhxzee
phenoxy group. There are al so exenplified conpounds, which are formed by
changi ng thdrecontnaynée iconhlee taldowd thorond arotHdid’, an@ "two' Y tdrréeRu” .
Specific exanples of the transition netal conpound 10 15 20 25 represented
by the fahuadenf] mhy Honsthes etinghe transition nmetal atom

Specific examples of R* in the formula [6] are a hydrogen
atom, a fluorine atom, a chlorine atom, a bromine atom, an iodine
10 atom, a phenyl group, a l-naphthyl group, a 2-naphthyl group, a
tert-butyl group, a2, 6-dimethylphenyl group, a 2-fluorenyl group,
a 2-methylphenyl group, a 4-trifluoropmethylphenyl group, a
4-methoxyphenyl group, a 4-pyridyl group, a cyclohexyl group, a
2-isopropylphenyl group, a benzyl group, a methyl group, a
15 triethylsilyl group, a diphenylmethylsilyl group, a
1-methyl-1¥phenylethyl group, a 1l,1-dimethylpropyl group, a
2-chlorophenyl group and a pentafluorophenyl group.
The above-mentioned chelating ligand of the hetero

atom-containing group (L?) means a ligand having two or more




is an iron atom era 2,6-bis-[1-(2,6-di nethyl phenylim no)ethyl]pyridineiron
di chl ori de, 2,6-bis-[1-(2,6-diisopropylfhenylinino)ethyl] pyri di neiron

di chlori de and 2, 6-bis-[1-(2-tert-butyl4phenylinino)ethyl]pyridineiron

di chl ori de; and conmpounds formed by changing the term "dichloride”
contained in each of the above-nentioned conpounds to the term

dlethOXldeordiﬂbtﬂngrpagitﬂan @pééﬂ@i@p@%aﬂﬁles thefebgt axede”,
"di i sobut oxi de", "di-tert-butoxida", "diphenoxide",

"di (pent aabyegpaeseeﬁhéa) ‘AP mirh ( %x@zgulh%f,t b?HB)&bEBQEHéE dedrpyei dhee,

specific exanples of said iron cor are

[nydr ot | 305 BYAFEFRLY LS%‘%%%%%?% afitheR" tEdethydeneyetrantne.
[hydrotr| %%é L-te Eothé¥B§razol ggra%e]lron chl ori de; conpounds

formed by C hﬁlng t B fil &f |d8 fAit&i'ned in each of the
above ment i oned nds to t m " et hoxi de"

ISOpPOpOXIde éﬁ#&iﬁiﬁa?ﬁ?m Tén%&?d% ove- %%ntfgﬁ?g ﬁiﬁ?ﬁﬂglc
phenOX|de Egentafluorophenomde or "2,6-di-tart- butylphenOX|dg and
conpounds ‘F(;ﬁ %x%h%@;%gﬁ Hd & é‘i%e*‘%‘-’r 6‘r¥°“b&ﬂ“§aﬁ‘é’&-“t%&réﬁ%’ €& ¥ ¢ er m

"cobalt" or "nickel" . Further specific exanples of the u-oxo type

transiti of BYREEE] g6apBunénr Bprubskitutpd diR4ARBPANILa IEFIP &M the
transition netal atomis a nickel atom are

| ~- oxobi st s@ps bbb te@ na(daad dpe gradirenghil( prefenosd )is vanyuskdyhl aroue]
| t - oxobi s[isopropylidene(cycl opent adi enyl)

(3-tart-butyl - 5-Thet ndsidiyriermxayp i imnthen £odmpulale] 4] 10s preferably a
/t-oxobi s[isopropylidene(nethyl cycl opentadi enyl) (2-phenoxy)titanium
chl orli0de] yesdidwabhyrshups @qomimdridena carbon, silicone, nitrogen, oxygen,
(met hyl cycl opent adi enyl ) (3-tart-butyl-5-nethyl-2 phenoxy)titani um

chl ori de] sulfupxebipsiho seweopy | atiene(tkisagrt Wuleyclepeatadi gpylp two L2
(2-phenoxy)titaniumchloride], ~t-oxobis[isopropylidene

(tetr arret@:yd@y@ lagreabadeehyl) € S-daaiH ottby! ¢ BamBLRY!a Zephamey gtblipniken
chloride], ~.-oxobis[dinethylsilylene(cyclopentadienyl) (2-phenoxy)titanium

chlori de]a :L/s- & DXOH e E@Iﬂﬁtﬂéyl[a']%)‘l &RE€ mdre preferably a residual group,
(cycl opent adi enyl ) (3-tart-butyl met hyl - 2- phenoxy) titani um chl ori de],

, u- oxobi s&ﬂmtéwr&@airyé rﬁnftﬁwylfy&wrgmﬂw §)det- &%yaaﬂﬁé&m

chlorlde] I't - oxobi s[ di net hyl si Iyl ene(net hyl cycl opent ad

(3-t g5t - bégz}'(i "l:ﬁrca"ﬁi B*Bu%spbﬁgﬂéi;){t, 'v&t?e[ﬂ %@eCPLQEEQSl 'group has a branched

chain, atoms contained in the branched chain are not counted}.
Specific examples of the residual group are are an alkylene
group such as a methylene group, an ethylene group and a propylene
group; a substituted alkylene group such as a dimethylmethylene

20 group and a diphenylmethylene group; a silylene group; a
substituted silylene group such as a dimethylsilylene group, a
diphenylsilylene group and a tetramethyldisilylene group:; and a
hetero atom such as a nitrogen atom, an oxygen atom, a sulfur atom
and a phosphorus atom. Among them, particularly preferred is a
25 methylene group, an ethylene group, a dimethylmethylene group (an

isopropylidene group), a dimethylsilylene group, a



25 ~L- oxobi s[di net hyl silyl ene(tetranet hyl cycl opent adi enyl)

(2- phenoxy)titani um chl oride] and , u-oxobi s[di nethylsilylene 67
(tetranethylcyclopentadienyl)(S-taft-tnﬁ | - 5- et hyl - 2phenoxy) titani um

chl oride]; and conpounds formed by changing the term "chl ori de"contained in
each of the above-nenti oned conpounds to the term "ethoxide",

"n- pr opoxdiethyls kbt epexgoelip or'"a- dupoxngdbsiliysehdt gxbde”.)
"tart-butoxide") "phenoxide", "pentafluorophenoxide" or

"2, 6-di -tart - buspepigiexesamplébeo £ QNS W Rige ad ol @RS LAt KSR rmula
conpounds may be used singly, or in conbination of two or nore thereof.
ATONg t hep apQites RERYRREGe! BRBH,{ hOBhTBE#he CQEBRYNESyrdhi1 A& OEor S R €d
by the above-nentioned formula [4] are pre?era l'y used as the transition
met al  conpy [ ' W:tci ] r;glllg is a
transition neq%aégérgmr%%%gp%%%?gﬁ#élgl an ggg‘rgog?g@ggp%4kag %%fotq{%ﬁ%
abovegnent .0 f.Qr mul.a 4 nd particul arl referred.j.s a 15 transition
nmet al 5conrttpio]ur% aé.l\?ll %k}[l Iﬂee‘l’s“ﬁ’ ’onagl @fa&olkarglnt%r(ﬁouepﬂe %nyﬁler ya]?ﬂ%rr? up ard an
skel et on-_caont ai.ni_.n roup, as _L2_in.the above-nmentioned forpyla_[4]. (C

& ganoal SRR BRAaHn P BLBRAE B8 05rh A b BERBBAY 1S a0 danting
present invention may_ be_an organoal uni num_conpound known in the art.
Preferr e(f‘q"i"énsanaﬂrﬁﬁ%yéﬁ'{u ALAHR BEEBENE Y% AP SRR akPMShe 2PATHINIHPUP
formul a [h7a]é) 25 R9~Al Y3 ~ 7 ] 68 Wherein RO is a hydrocarbon group, and
all of RDPAIDG e tOa A0 Farbonyiatosise T Aromlkeavin@uid baving @ dfen
atom a hal ogen atom an al koxy group, a aral kyl oxy group or an aryl oxy
group, arfRI®PR &tomsare the same as or different fromone another; and 5 ¢
is a nunber satisfying 0 <c S3. , ROinthe fornula [7] is preferably a
hydr é€ar bon gr oBpamnlesgof tbe2aboyebmendtiomed aidkyivgeowpethervdmgy lartcal kyl
group having 1 to 24 carbon atons. Specific exanples thereof are a nethyl
group, arklechybogr etipmsaoif- Bt oy | the digrmuelan- bu) \dregraome thil arcwmbany|
group, a n-hexyl group, a 2-nethyl hexyl group and a n-octyl group. Anmong
them prefthylegirosp s eipyopYl gitpupd an RsbyroPpyalgrodn, aSbbi iyl growp, a
n- hexyl group or a n-octyl group. Specific exanples of the hal ogen atom of
Y in the afssanbt ibgkdhiparet ért | bot yDgraup) ani sbbatyl il a a -peryle
atom and an iodine atom and preferred is a chlorine atom The

above- neRtrioans ta aklopey t§104B08p , bl Anf g RigUba Indxy 5 gfﬁ‘Bﬁb‘? rabl-pcRl

al koxy group having 1 to 24 carbon atons. Specific exanples thereof are a

et hoxy @heup, 8'nea8e¥Y §roEP; £%h-AaduddPPYBoul OW n-FRritHRIAROLY-oHOUP

a n-butoxy group, a sec-butoxy group, a tert-butioxy group, a n-pentoxy

g oup. - 3RA0BAL 800y Prodo 1 ARK AR b e 1A B ity 13 glgtigdecory

group, a n-pentadecox oup an - el CoXy group, a pr
T ST P Che e U B ST B B BB T s0bey
group or an amyl group.
One or more hydrogen atoms contained in the above-mentioned
20 alkyl groups may be substituted with a halogen atom such as a
fluorine atom, a chlorine atom, a bromine atom and an iodine atom.
Examples of the alkyl group having 1 to 20 carbon atoms, which
are substituted with a halogen atom, are a fluoromethyl group,
a trifluoromethyl group, a chloromethyl group, a trichloromethyl
25 group, a fluoroethyl group, a pentafluorcethyl group, a

perfluoropropyl group, a perfluorobutyl group; a perfluorohexyl



69 is preferably an aryloxy group having 6 to 24 carbon atons. Specific
exanpl es thereof are a phenoxy group, a _2-nethyl phenoxy group, a

3- et hyl phenoxy group, a 4-nethyl pheno group, a 2, 3-di net hyl phenoxy
group, a 2, 4-dinethyl phenoxy group, 5 a 2,5-dinethyl phenoxy group, a

2, 6-di met hyl phenoxy group, a 3, 4-di net hyl phenoxy group, a

3, 5- di mretgnduprenDpe i NifrodZt Yl 4gtdup Pt & YhEPreNDasyogtopPl group, a

a2, 3,5-trinet hyl phenoxy group, a 2,3,6-trinmethyl phenoxy group, a

2, 4, 5- trigetdmlAeeon b énd 4 PeibtaROPYSPRENGKYuPl OUP, a

3,4, 5-trimet hyl phenoxy g%oup, 10 a Z, 3,4, 5- t%?rggetﬁi phenoxy group, a

2, 3,4, 6-tetranmephyl RREN0XYK ILU ﬁlylr%h%ﬂ%r% ol Bt RDaNR Vi grone. a

pentanethylphenoxy group, an et oxy “group, a n-propyl phenoxy group,

an i sopr Iv%h eo&j%lkg{r ou‘%‘bb"éiymﬁgy LW iR SRS Y ! y

group, a ert - b y p enoxy phenoxy group, a n-octyl phenoxy
groups a n dec enoxy._ gr.ou a n-tet adec henox roup htox
group ané’ fﬁlpa%’tlﬁg d?(%“b?%%ﬁroﬂ?eaﬁ ﬁ%ﬁf‘?o‘?ﬁe ?/xgrgoup of Y
in the formyla 20 is preferably an aral | oxy g hav 7 to

car bon AR 25 @ BBERALY GEtR LO% AR ARG s€ﬂ§9|%&'§%ﬁoﬁbe%zyl°x1’

a( 2- met hyl phenyl ) net hoxygr oup, a( 3- net hyl phenyl ) net hoxy group, a

(4- met hy I918W ) met hoxy group, a (2, 3-di net hyl phenyl ) nmet hoxy group) a

(2, 4-di net hyl phenyl ) met hoxy group, 25 a (2, 5-di nethyl phenyl) et hoxy group,
a (2, 6-di nmet hyl Bremplegeeficstie @W-mewcalq@a@aéhﬂ Wpralnehw}ﬁﬁthd‘ea/
group, a (3,5- dlnethylphenyl)nethoxy group, a

(2, 3, 4- t AhsETHorhatdnsmetthdy 1gr dhne, Fermla 54t jamst @y OsifEVl IRSITOX )2
group, 5 a (2,3,6-trinethyl phenyl)nethoxy group, a

(2,41®-trﬁandQHHﬂnhqnﬁﬂmmdthgﬂ.gmmmum a (2;methylphenhy)pathyl)greobpxya
group, a (3,4,5-trinmethyl phenyl)nethoxy group, a

(2, 3, 4, 5-{t4cmectimtlpHenhidnyia et haxgupr, @2 , 103 methylphenyl)methyl group,
(2, 3,5, 6-tetranet hyl phenyl ) net hoxy group, a (pentanethyl phenyl ) nmet hoxy

group, am (2}4ydphertyy)pRéiPXymgtRyR group)-H1( 2psH-AlmeyhyTphieexi Jgretiyl an
(i sopropyl phenyl ) nmet hoxy group, a (n-butyl phenyl)nethoxy group, a

(sec- but Yrghenyla net ginE i piényl (hefiy Pudydbepenyl ) met hoxy group, a
(n- hexyl phenyl ) met hoxy group, a (n-octyl phenyl)nethoxy group, a

(n-decyl mﬂﬁy‘i ) ABLOONY1 SR ONPL ) Re t Ry L YrRAECY | @hgnnh}n@%hgq&equgm‘e@uyl

napht hyl met hoxy group and an anthracenylnethoxy group eferre

et Che B R i L Al e LG S e
Eﬁ:nﬁtgﬁly|grhmﬁﬂﬁ%ﬂﬁﬁﬂﬁgﬁﬁgﬁgggﬁg% :ﬁfk&gogngL;rgrﬂmlnun and

i et hyl & %?&”%‘w%lﬁrﬁ*ﬁr&%m i rGhP SR or i de. i -n- propyl al urm num
chlorlde jl gigyt IaI Orléh%& m di i sobutyl al um num chl ori de and.

- n- hexyi U W di chl ori de such as
nethylalunlnun1d|chlor|de eth | al umi num di chl oride, n-propylal um num

di chi ori @,(2ndorhimaihvinRenEh R tRIEL 9%J#Rit yI al uni num di chl ori de and 5

n- hex IaIun1nun1d|chIor|de a dlalkylalunlnun1hydr|de such as
2 a (2,3,4,5- tetramethylphenyl)methyl group,

a (2,3.,4, 6—tetramethylphenyl Jmethyl group,

a (2,3,5,6-tetramethylphenyl)methyl group,

a (pentamethylphenyl)methyl group, an (ethylphenyl)methyl group,

a (n-propylphenyl)methyl group, an { isopropylphenyl)methyl group,
25 a (n-butylphenyl)methyl group, a (sec-butylphenyl)methyl group,

a {tert-butylphenyl)methyl group, a (n-pentylphenyl)methyl group,



di met hyl al umi num hydri de, diethylal um num hydride, di-n-propylalum num
hydri de, di-n-butyl al um num hydri de, di%qsobutyl al um num hydri de and

di - n- hexyl al um num hydri de; an al kyl (di&af koxy) al um num such as

met hy(di met hoxy) al umi num 10 net hyl (di et hoxy) al um num and

met hyl (di -tert-butoxy)al um num a dial kyl (al koxy) al um nuns such as

di net hy( net(meopeal tylipheny Iginnetityl geiotnpxy hal nHi eyl piteny 1l )methyl group,

di met hyl (tert-butoxy)al um num an al kyl (di aryl oxy) al um num such as

met hyl ( di ®hianaxyyd phié i) méeh Py | §1648, 6ady hsaa&s?nzghah?mqm)thwmm@pand 15
met hyl bi s( 2, 6-di phenyl phenoxy) al um num and a di al kyl (aryl oxy) al um num such

as di met hy| (reyaecy BRI he th Bl dWdup 2. £-HAPORF RREIPPENGXdu B 4 Ny and
di mret hyl (2, 6-di phenyl phenoxy) al’'um hum™ Anong them preferred is a

Crial kvl . ¢ . : .

{11 o) S 1 1 2000l RRGRY e { PIREDLERUIL WBknzy1 group.

ri-nghexyl al Umonum 0f oLl D DELU AlUA 00 RAT LEHI AN dve ST SIS0 T S
riisobutylalumnumor tri-n-octylalumnim € above-nent1 one

or ganoal um num-.conmpounds nay be used, 2 ingly, or [n conmbjination of two or
nor e theraeoq’r}ﬂq"l]ﬁ«,g %ﬁeWn#oﬁggsﬁﬁ'&i“gﬁgdwgﬁ‘t Pcpﬁi?g\?f‘ #8%5?'11?1%&5 &2
nmetal conpound, (B) ,and o noal um num conpound (C) are hereinafter referred
to as th?i"codﬁ?ﬂ’cﬁméﬁP“‘('Aﬁ'c%iﬁ?ﬁoﬁ‘éﬁF‘-(%)br%e'E APARhan Epdine atom;
respectively. The conponent (B) is used in an anount of usually from1l 5 X
10-6 to P%(aféﬁ%Ynﬁf)"ué’n&uSPeﬁér abng thesih grxuRRBd 130 32 5haxy RAUDeraly of
the conmponent (A). The conponent (C) is used in an anmount of preferably
from 0. 0 PTRYG-OKY, §UQUPNEHEh BSef GMaNSKY GaHOUP.: 10F AI5aged KYAeEngEoupruidt abl y
from1l to 2,000 in terns of a nolar ratio of an anmount of an al um num atom
cont APnecds @ tienznOlosahEr@m- (C) to an amount of a transition netal atom
contained in the conponent (B). Regarding a nethod for contacting the
conponents (A), E¢kBnpdes of Ghe iabavee-merresbmed ramyl igomourt hevdngad be 20
applied ( 1 ) a nethod conprising the steps of (i) feeding the conponent
(A), the cisrboonpoomatof B iandhepfoomalhyf 4 harecapdhesitl gEpubQ a 2-eadiydr for
produci ng a catal yst for addition polynerization, (ii) contacting themin
sai d r eacdraup,t er3eiyoIPrlodiiaiuly, a catltd Vel  gbotdp | hen2 (BLkylieedirbgpsaind
catalyst to a polynerization reactor; or ( 2 ) a nethod conprising the

steps of 2,ig-xiasdi §otpe £9MBORYNY1(dMoup e ipac@ﬁppng%u(pa)amdz_-;a@tliyqnal ly

the conponent (C) separately to a polynerization reactor, and (ii

cont a5t i RErollpSMal 13,3136 1788 G Yup [ e by, Produrd figy Bokéhlyghohg! gddition

pol yneri zation in said reactor, wherein in case of using the conponents (A)

, (B) an‘i,@c)s-,txiim’eft@;ﬁ%hel?ﬁrla%q}&.ﬁﬁtﬁ% ?F?P@L@ﬂ%&%&g@héﬂg%sgfggggf al 1)

contacting 25 any two conponents o to pro nt a t, and
then (ii oRt aCL:i i t 0 ik i i 0 73
corrponen%z,'qt' %e?g%;{ég:r c|e'§1§naagfc\ttaot"{:jrcf'ygi%m‘?t b%'N'I %rc}td% {lﬁ%ﬁﬁ%@#%@ﬂzgﬁ"dﬁ: A

met hod far .fgedi_ ent. (A t he, c opent angd optionally the
corrponen%'(a(‘:)%'ftgo%%ﬁ:gég‘ﬁo%\%gﬁlrﬁqyolne%féruepatt%rfg:?f%Té]p?%%ﬁﬁghggeggﬁy st for
addi tion |.ymeri zatjqn,. Qr ,to t bqve- nenti oned pol ri zation reactor
is not pgrg”t%f%’ul & |Zzyt3|'i mﬁ-ﬁt@ﬂg{gﬁﬁ&@%ﬂ i%?‘é%di%f%’ﬁ%ﬁ%?gpf‘eﬁy a
met h of feeding said solid_conponents, and (2) a nethod of feeding a

sol u#)(?on,grgﬂgpe i Eriflhé'rl ey THO YRR &'%‘ﬁ?wmng’éo‘ﬁep%?ed ‘using 10
a hydrocarbon solvent substantially free froman ingredi ent deactivating

sai d conpSABRPEY 1oheRYdsIharer A Bxyphenyh iU ot §8Fd PRFILOES YN
solvent are an aliphatic hydrocarbon sol vent such as butane, pentane,
hept ane, IK8XRRAe Aak@Tdc Lty e natlograud hyad rio@eHanl By Veht 950eR. benzene
and tol uene; and a hal ogenat ed

neopentylphenyl group, a n-hexylphenyl group, a n-octylphenyl

group, a n-decylphenyl group, a n-dodecylphenyl group, a
25 n-tetradecylphenylgroup,anaphthylgroupandananthracenylgroup.

Among them, preferred is a phenyl group.



15 hydrocarbon such as nethyl ene chloride. Anong them preferred is an

al i phatic hydrocarbon or an aromatic hydrocarbon. Wen feeding the
above-nmenti oned sol ution, suspension ort % urry, a concentration of the
conponent (A) is usually fromO0.01 to 1000 g/liter, and preferably fromO.1
to 500 g/liter; a 20 concentration of the conponent (B) is usually from
0.0001 to 1000 mwmzlértinicare hpdtoPéeationrd Yyoht@h84Qh tRe HbJW Mdritliinad an
anount of a transition netal atom contained in the conmponent (B); and a

concent r syl Pfodp® HOFPeSeMibs ithfedSWathyal haMHEeR080kh0sheH BR1Al iter,
and preferably fromO0.01 to 10 nol/liter as an 25 anount of an al um num

at om cont@i fiad dd sl , CRMIONEAInd Srom™ Q@MHJQEBH%ﬁ%Egg?hEnEE%om:

process-5 of the present 74 1nvention is not particu Imt

Cxerples @ g9 gkl 80 IEhDOR 20 SoBe o RISSE SERMT A O,

met hod carri aseous nonorrer, 0 on polymer

usi ngza a_slurry paglynerization nethod using 5 the sane.
ExanmPes iy o2 3elales He A Phe T ERe BRe R PRl oA LN R Rx-OF Rt A Rbich
hexane, pentane, heptane and octane; an aromatic hydrocarbon such as
benzene aq?datg?éd’eﬁ'?’g':mﬂﬁop’ém‘F% ogenat ed hydrocarbon such as methyl ene
chloride. There_may al so be applied a bul k polynerization using a nonomner
itsel f such as &EfaBPdEShoiothe abaysmantiqned, adkenyd geeve- haningnddo

pol ynerization nethods may bg a batch-w se pol ynerization method or a

conti nuod® SATRAR itano et hda, thet Fosmuid di4 Imayrebanc &ldiydd 95iuE .n & wo
or nore steps having different polynerization conditions fromeach other. A
pol ymer i AEtEh@d Almgnaup genarzatiyl mraup tabd ya 15, dedtphenpli- depearenyglupon
a kind of an addition polynmer produced and a pol yneri zati on apparatus, and
it i 3$0gersmoaip.y Among Themutprafe2Gdiols san Taklpboyeeupnoiroaetleshaliyl

pol yneri zati on method nay be carried out according to a slurry

pol yner i gatougn et hod known in 20 the art, however, is not limted thereto.
A preferable slurry polynerization nmethod is a nethod using a continuous
pol ynmeri zati on Erampdes vhithe tgridcldarfteelosy rpiip @f Kicin aha fom@EI and
a dil uent (expl ai nedbel ow), if necessary, continuously, and (2) take out a

produced [addaté @ih ROKWEYT g | RisOHEh YR QN 0%S d@%&ﬁ@n@&hhrﬁ@@'g&%dﬁ . said
a

pol ynmeri zation reactor are a | oop reactor an stirrer-carrying reactor.

Further examelreedofisSain a1xGxyP YIRS iIHAHAY T S8t Ahfbéd) afonEachAr
containing two or nore stirrer-carrying reactors different fromeach ot her
in tigir agky r Lt n e [ [

par al el riRTaesy SERLP nartAbTt O Y T BRRCa ol e B S Il PSR of

said ser hg@iﬁgdspgroal lelea XA g of the above-nentioned diluent is an
inert diluent “(ne iur% such as paraffin, cycloparaffin and an aromatic

hydr ocarbon. A Lzaki t erature. is usually from ahout. O t.o about
150G, “and oy of EARHBEPPCRE 0% SHBH-Hell E1oted M han, SR Hianie 1 £
usual |y fzbor%]ggo ty Ocs 1 to about. 10 MPa, and prglflerabl fromO0.5 to 5 Mra.
Sai d di | Gent*ERd" ST HETHBITSHR PR FOMRer 80T ERARY TR e RARYOBIXY

sel ected such that, (1) a catalyst for addition polynerization is kept in a
suspensi Jh°%Paty 1(%’)3’:&?@’5}1 F’EéHP'aq‘ch‘“é’[uqoé"é’sgrguBarq S&C PHHBHELO%Pe kept
in i quig 15 Bhase, ( 3 ) nononers are contacted with each other , and (
4 ) %’ sofi §ephr PRELPEY| BFQURAdR PoReBSIVFe 95 1 ARPSHELFE VYR, 2 A

nol ecul ar wei ght of a produced addition polyner can be controll ed by

vari ous RFERAEXORKoEHNOUR -t Be NaPCto¥yh IxoUDegd at-idndesioxy (@reR@r i 2at i on
tenperature and introduction of hydrogen. 20 The above-nenti oned conponents
(A) to (Tyrantaferoryr srelp apd & adetic s qy grenpz aAnemg rideent oprefieamegdor der
by any nethod known in the art . An exanple of said feeding nethod is a

nmet hod cbapai Behhokiregsbap,ofinf ectiory gheupgnmamn dsoprohoxry dHumnelr a
nmononmers to a pol ynmerization reactor sinultaneously or stepwise. |f

desi red, t@btthetorgpgrenps (A) to (C) may be contacted with each other in
an inert atnosphere prior to contacting themwth the nononers.

25 One or more hydrogen atoms contained in the above-

| mentioned alkoxy groups may be substituted with a halogen atom




76 The above-nmenti oned gas phase pol yneri zati on nmethod nmay be carried out
according to a gas phase polynerization method known in the art, however,
is not linmted thereto. An exanple of a®ol ynerization reactor used in the
gas phase polynerization 5 nethod is a fluidized bed pol ynerization
reactor, and preferred is a fluidized bad polynerization reactor having an
expanded gach.asal FIEFEAE d¥m NaY end otlind @t omeaebPomEXaTRESR fhddan
met hod for feeding the above-nentioned conponents (A) to (C) to a _
pol ynmeri zabh PRe fa%@ﬁﬁ;%n%fk%?g@odf?kﬂ&ﬂ 48 é‘ﬂ%?l‘(}%bngr&ﬁ'ﬁ BnOéth&edi ng

them thereto under a water- € condition genera usi ng hydrogen,

et hyl ene L SR + . an

compr i o1 roFepe e VAR HEGBLe R IR Ry HuE B o dxfLERLSRE
make a solution_or. a_slur thereof, and then, (ii) feeding the solution or
the 15 sI%#é?gt%%?%t%s ?u#gﬂﬁy OBYaHpPER-of a nethod for feeding the
above-.nment i oned conpagnent s (@2 tg (O to a‘FoI nerizatjon reactor_ are (1) a
mot hod compri si AFATRLES &F ditls ARAYA MR IanRA s JEHLEEY FEOURRAYING) o
met hod copprising the steps of ( i ) contactin% optionally sel ected
conponent § 2@ Fahanbaspmset dntidt thef orueka ild Indke aPeBAYAKYpIBRER
and t hen, gii) feeding said contact product thereto. A polynerization

t enper at U &2rBeLB¥EPheRyA ) mefbloryrar P n ( 3FmekbyRPbenydd meddoxyodr pab y mer
preferably from0O to 150'C , and particularly preferably from30 to 100C.
Al so, thet el 4rane 25 Inherpl) me tindxy Lg zoumeiqy Ht2- Gord dme Y hyrilpheayanit ) reeicioxw
hydrogen in order to control nelt flowability of the produced addition 77
pol yner. dooumera @, 4ddlimebhypphynel)mabhexpogeoap,or a m xed gas
cont ai ni ng sai d nonomer and hydrogen may contain an inert gas. In the
preséft iavenis-odimétiey Ephayybemeshokedgedtipthe 5 fol | owi ng
pre-polynerization prior to the above-nentioned pol yneri zation (real

pol yrer i zat { Dyg - dihet oy EpPehy TPk ERbkPNgr6uparri ed out, preferably in a
slurry state using a solvent, by the above-nentioned process-2 conprising
the stepsaof3 (4)armieipRény D emabRYRy "8R6LPNed 10 conponents (A) and (B)
and optionally the above-nenti oned conponent (C), thereby producing a

primary qgi@ﬁ)gudiﬁgghﬁfahgﬁflpﬁégﬂgﬁ%zéfguﬁ‘snalI anount of one or nore
kinds of olefins in the presence of the prifary catal yst. An exanple of the

sol vent fé"(ifgiéﬂ%E@ﬁéfﬁ%%g@%ﬂ%fsﬂéfﬂoﬁgaﬁfoh ~an inert hydrocarbon such

15 as propane, butane, pent an I sopent ane, hexane, heptane,

o & ol et R L A L ERSy RBRR™ Paced with & I1quid
otefin. 1 e Y ARl AIRY SR04 9T md B2 RRRGR! (O may be used
a (2,4,5-trimethylphenyl)methoxy group,
a (2,4,6-trimethylphenyl)methoxy group,
a (3,4,5-trimethylphenyl)methoxy group,
20 a (2,3,4,5-tetramethylphenyl)methoxy group,
a (2,3,4,6-tetramethylphenyl)methoxy group,
a (2,3,5,6-tetramethylphenyl)methoxy group,
a (pentamethylphenyl )methoxygroup, an (ethylphenyl)methoxy group,
a (n-propylphenyl)methoxy group, an (isopropylphenyl)methoxy
25 group, a (n-butylphenyl)methoxygroup, a (sec-butylphenyl)methoxy

group, a (tert-butylphenyl)methoxy group,



20 within a wi de range such as a range of fromO0.5 to 700 nol per nol of
the conponent (B); and preferably fromO0.8 to 500 nol per nol thereof, and
particularly preferably from1 to 200 nd1 per nol thereof. In the
pre-polynerization, an olefin is pre-polynerized 25 in an anmount of
generally from0O. OL to 1000 g per g of the conponent (A) , preferably from
0. 05 to 580(rg-Hsfy1hH pe@&gy ifLubafhy to
200 g par g(there%% ﬂlﬁérg concrz%:lc%dr%t iEloFlllli?lc% gp%%§§%?)ﬁ§%?%g2§%%u is

pr ef er abl 5 n ALl : n ticularly
b of or abl 3 1% ey ipigngt e ERORETRRbup 0o b e LA E o " B8 it K
pre-poly i I u .S preferaply from-20 t 00 an

o 1§ oul ooy CHERCPYLERPRORE LEoUE . BARORE Cadn | PEREEREed 18 g Bamir RN i 1
in the gagrghase during the pre-polynerization is preferably from0.001 to
2 MPa, an ﬁ%?ticularly preferably from0.01 to 1 MPa, excepting an ol efin,
10 whicch is |i qL(q)i d under the}g{e- pol ynmeri zati on pressure and at the

pre- p8l yreri zat (OB { Jrerogsh atens eentatied innkhesaheve-
particularly |imted, and is preferably usually from2 mnutes to 15 hours.
Exanpl es B oReh 4T aléy losyvReup s dayohe svhintsl {uhed with)a halageantafeom
olefin in the pre-polynerization are (1) a nethod conprising the steps of
(i) feedi#ifFh R @Fdomwardine @Apmand ¢Blozadeoptomnall Yromeneoaponemd (&3) to
contact them) and then (ii) feeding the olefin; (2) a nethod conprising the
st eps of {9direadiong ahaldwmwpogeony §Arhaasl a(Bethogy gmsfup and anrdagixst hem
20 and then (ii) feeding the conponent (C; and (3) a nmethod conprising the
steps of ¢Fdumornastybgxyhercopmondnas(8)phéndky o ponem dr@1Kyldte
presence of the olefin, and then (ii) feeding the conmponent (A). Anong

t hemlOpr efmruredsuch tde araidrogly @y ogrédg. net hod (3). Exanples of a nethod
for feeding the olefin are (1) 25 a nethod conprising the step of feeding

the ol efin stepmixampieisl 8£kedidKb AL meElodE & ST 10:8f g2 okp) HEBEHLEAE i1
reactor at a 79 5 predeterm ned pressure; and (2) a nmethod conprising the

step of fREWIBIH btomsh@PKeAEh of i NESheL Al [ A0 DipHdifoa) &fidup A£hai n

transfer agent such as hydrogen nay be added to a pol yrmerizat’ion reactor in

order to RaRR1 ghdiRls Yt BEp 1% ;9%51%%3;%@6?@@9&{ P& A6y 1 gh iy

present invention, a product” produce above- ment 1 on

pre-poly hZat | ¥ S o) n r.e-polynerized
cat al yst r%r%fg' n%g{]' ?géhg%tﬁ I nglg%%%oﬂf%’(t %o%%m%jfrﬁé;éh%f%lg?lg?%@rogﬁ d
cat akyst _ I for ition poly. i zation ich can_be produced
by pHE° ndl e el B AT e BBt ettt RO R
primary catalyst. produced by contactin e conponents (A) and (B) and
opt i onal fay 3»['#5%3-8}%581!3(?1??‘.9{@%‘_1’ %eggi'h%ﬂ%d%?]??bﬂh%’é?%ﬁeﬂ? Bt e nononer
in a real gx%yatlon are an olefin, a diolefin, a cyclic olefin, an

éS pol
al kenyl & &t sy WP B 9 RdMer, each thereof having 2 to

30 carbon atons. Those nononers may be used singly or in conbination of two
or nore Phérd&§Et-butyl-4-methylphenoxy group,

a 2-tert-butyl-5-methylphenoxy group,

20 a 2-tert-butyl-6-methylphenoxy group, a 2,3.4 -trimethyiphenoxy
group, a 2,3,5-trimethylphenoxy group, a 2,3,6-trimethylphenoxy
group, a 2,4, 5-trimethylphenoxy group, a 2,4,6~trimethylphenoxy
group, a 2-tert-butyl-3,4-dimethylphenoxy group,

a 2-tert-butyl-3,5-dimethylphenoxy group,

25 a 2-tert-butyl-3,6-dimethylphenoxy group,

a 2,6-di-tert-butyl-3-methylphenoxy group,



Specific exanpl es of the above-nentioned nononers are an 20 25 ol efin such
as et hyl ene, propylene, 1-butene, 1-pentene, 4-nethyl-1-pentene,

5- et hyl - 1- hexene, 1-hexene, 1-heptene,5%-octene,l-nonene,l-decene and

vi nyl cycl ohexane; a diolefin such as 1, 5-hexadi ene, 1, 4-hexadi ene,

1, 4- pent adi ene, 1, 7-octadi ene, 1, 8-nonadi ene, 1, 9-decadi ene,

4- met hyl -4, 2- hexadbetel - 5; sediweé t Ay dphenofdiyegeoup; met hyl - 1, 6- oct adi ene,

5- et hyl i dene- 2- nor bor nene, di cycl opent adi ene, 80 5-vinyl -2-norbornene,
nor bor nadk engg - &t Med Pyl By B- DORECRPEPREndxy- gyshggct adi ene,

5, 8- endonet hyl enehexahydr onapht hal ene, 1, 3-butadi ene, isoprene,

L 3 hexadd nene)s JeAhe gt Sllenody 3a£Yaho0! 3 BosaBdcaatiphgRBNARyo ! 2

cyclic olefin su nor bor nene,

5- et hyl - 2 - r 24 i +2e )
o bensyl P Dot e Tt AL S o R e hy e Y gRaLBe "o
tricy qu;Q;qqu,Gpﬁgééc é&ﬁigﬁﬁagggg?gsggentacyclohexadecene,

8- et hyl tetracyct od Rt odecene, 10

5-acetyl - 2-nor bornene,. 5-acet yl oxy- 2- nor bor nene,

5~ et hoxyt Bk Dy hetict Bk HOES BRPBGRYI Y5OMB bor nene,

5- et hyl - 5- met hoxycar bonyl - 2- nor bor nene, 5- cyano- 2- nor bor nene,

8- net hoxy & o T T ait bhndict eibne b ¥dPRGNOBYt 8EPHBycl ododecene and

8- cyanot etracycl ododecene; an 15 al kenyl benzene such

asst yrene 2 ProirArei PLpherg*Hhugeeer and 3- phenyl propyl ene; an

al kyl styrene such as p-nethyl styrene, m nethyl styrene, o-nethylstyrene,

p- et hyl std/ reerfertinbutyl <3 )5 cnctrimetiyylphgnexy, gaoupt hyl st yr ene,

2, 4-di met hyl styrene, 2,5-di nethylstyrene, 3, 4-dinmethylstyrene, 20

3, 5- dDnetahyd Syderimsr 13-netsh4 3 55 ed tpé shylphenoty 1gdophenyl st yr ene,
p-tert-butyl styrene and p-sec-butyl styrene; an al kenyl aromatic hydrocarbon
such as & |lpesetdmerHipireamecy farowx angh eetlady Yphhghbepzgreupand an

al kenyl napht hal ene(for exanpl e, | -vi nyl napht hal ene); and a pol ar 25 nononer
such as an mproavylfisaiospterbwsy byl sSpbepElphéndxgxgaplp, acrylic acid,
nmet hacrylic acid, fumaric acid, malefic anhydride, 81 itaconic acid,

i taconi ¢ et e b} Crd i 2. 2. dac Sohepl Shénoxy ﬁrghggr boxylic acid)

a salt of thea,a, B -unsaturated carboxylic acid wth a netal such as

sodi um  ROHRTH WAt YIgHEdERY ZJup MY NeShewy Aile £8k ¢ 4Pbuph @ ( B
-unsaturated carboxylic acid ester 5 (for exanple, nmethyl acryl ate, ethyl

acryhgte,g @-_Q,r&%_lp@sq{&ggft Odﬁ'o%qpy&?gfgﬁﬁﬁxﬂtﬁééggutyI acryl ate,

2- et hyl hexyl acrylrate, rethyl “nethacry cryl ate, n-propyl

e hacrY B et 2RRLAPILSRLIGHRA Y oo el BEOGE AL SRR

acid and it@&lnic acid); a vinyl ester (for exanple, vinyl acetate, vinyl

pr opi ona e? I'nyl caproate, vinyl caprate, vinyl laurate, vinyl stearate

and vinyl triflyoroacetate): and an unsaturated carbpoxylic acid glycidyl
Seter (for exandng B8 bRFR) hyAZogrh: ARl cltihe A al yitie Fafee-
nonogl yci dyl_.itaconate). 15 In the present invention, each of the
Above- e RERGHR b AGYIPEY, STRURS BRY RS | SHRETLIULSY DI A AR ARG abam
nnno&grs i s _copol yneri zed. Exanpl es of said conbination are
et hyF@ne SPGBy PEne, LLUATLBRATOR Yt ArE L RF e M. R RFRIN1RR BEAhEnD @hne,
propyl ene- 1- but ane, et hyl ene-propyl ene-but ane and 20
et hyl enelpddp@ ahem] ameRdHeXYTAECURt WGk @ sf @ metdny Groyd pReran XY n
the present invention is suitably used for producing an olefin polyner. An
exanpl e @toupi:dan|afyioxwigneep suchaasia phanoxypgebepabby amaralkyloxy
et hyl ene-a-ol efin copol yner, and anong them preferred is an 25
et hyl enegaoupesuchc asolay ipemn zZydwixyy grqup yet hyl ene crystal line structure,
wherein the a-olefin has preferably 3 to 8 carbon

X! in the above-mentioned formula [4] is more preferably

25 a chlorine atom, a methyl group, an ethyl group, a n-propyl group,

an isopropyl group, a n-butyl group, a methoxy group, an ethoxy




82 atons such as 1-butene, 1-hexene and i-octene. Exanple The present

I nvention is explained in nore detail with 5 reference to the foll ow ng
Exanpl es, but the present invention is fdt limted thereto. Respective
items in the follow ng Exanpl es and Conparative Exanpl es were neasured by
the follow ng nethods. 10 1. Content of an a-olefin unit in an addition

pol ymer Theotip| ra ‘hapalopfoxy gitoup, a8 1dphepexy RPN adnt BHELx9t fidbepe
unit" mean a polynerized a-olefin unit contained in the addition pol yner,

and a p0|H”EfiiﬁﬂoﬁéﬁMfEBﬂyUQEBUEQnhagﬂﬁgyﬁggiﬁhﬂu %eiﬂﬁﬁbhée@koégg;q (1)

captioned content was neasured by a 1 conprising t step

measur i ngz ag. 4 i d j %9§£h5u f, the bt r_ i an
infrared %ggc??o% %?o%g?gg?ﬂé%ggﬁ 00, " %&%u?agtE?ggig§9§8§§hxg§é%¥¢%€topic
Co., Ltd. L 0LDg . Lhe captioge ontent fraom characteristic 20
absorptio%s 0 é%ig?ﬁ& %%%Q%£i9£gﬁ ’a% g! FgfgﬁtﬁﬁfFfEEPﬁS'g'calibration

curve zpre | n_advance, wherein the captigned content was expressed in
f er s “of ggéﬁ%# UHIRRE R KR HT RURDRTF ?sﬁ%ﬁzﬁirngBBo carbon atons. 25 2.

Melt flow rate (NF@% g/ 10 ninutes% |t was nmeasured according to the nethod
prescribed in 3t3§paRRee-Teptitned foxmbaldd -(9nch nmaer pfo5asiando” C
under a load of 21. 18 N ( 2. 16 kg) . As a sanple, a polymer containing
1000 ppm oF &F Slitehlyaselrstadkdgprendingsypen agvalenge(SR)M . When M

is a titanium atom, a zirconium atom or a hafnium atom, each of
"a" and "b" is preferably 2.

10 Specific examples of the transition metal compound
represented by the above-mentioned formula [4], wherein the
transition metal atom is a titanium atom, a zirconium atom or a
hafnium atom, are bis(cyclopentadienyl)titanium dichloride,
bis(methylcyclopentadienyl)titanium dichloride,

15 bis(ethylcyclopentadienyl)titanium dichloride,
bis(n-butylcyclopentadienyl)titanium dichloride,
bis({tert-butylcyclopentadienyl)titanium dichloride,
bis(1l,2-dimethylcyclopentadienyl)titanium dichloride,
bis(1l,3-dimethylcyclopentadienyl)titanium dichloride,

20 bis(l-methyl-2-ethylcyclopentadienyl)titanium dichloride,
bis(l-methyl-3-ethylcyclopentadienyl)titanium dichloride,
bis(l-methyl-2-n-butylcyclopentadienyl)}titanium dichloride,
bis(l-methyl-3-n-butylcyclopentadienyl)titanium dichloride,
bis(l-methyl-2-isopropylcyclopentadienyl)titanium dichloride,

25 bis{l-methyl-3-isopropylcyclopentadienyl)titanium dichloride,

bis(l-tert-butyl-2-methylcyclopentadienyl)titaniumdichloride,



It was neasured by dividing a dianeter of a strand obtained in the
above-nentioned Item2 (MFR) by an inner dianeter of a die (2.095 mm. 10
4. Melt flowrate ratio (MFRR) It was neasured by dividing a nelt flow
rate) which was neasured using an addition polyner containing 1,000 ppm of
an antioxidant according to the nethod prescribed in JI'S K7210-1995 at

190‘C:und@is@1lﬂaﬂtDﬁueéi-§2mékﬁ§ic§815ﬁéntQaién9ﬁgtiihﬁwwwﬁfﬁgig}ggéCh

was neasured using the same according thereto at™ 190C under 21.18

N (2.16 ko (5,2 5 SOROMSENy BBOLYSHSnE 1) Ay 291 P2 ATRHNR, 8h 1AL Nt ai ned i n

the conponent (A) was neastred by a ne nprising e ste%s of: (i)

ol ut i on O (o1 T ey yhEbp LB FoRBRerds by BFRRRE0E, BErbBhriafave thereto
metal ot AR onaatagt et Ll erRERY althiarigero an 1 op

The cBmpaTET M LT P BLAGLoAY hotL EBRBAT S AG LRE Peps of | (1)
putting the coq¥onent (A) into a sulfuric acid agqueous solution (1

mol /1 i t er3is WRISNYL Lffianl @y dightortdel, (95% by wei ght) thereto, (iii)

heati ng and ev%Porating to dryness, thereby
bis(4,5,6,7-tetrahydroindenyl)titanium dichloride,

bis(fluorenyl)titanium dichloride, bis(2-phenyindenyl)titanium
dichloride, bis[2-(bis-3,5-trifluoromethylphenyl)indenyl]

10 titanium dichloride, bis[2-(4-tert-butylphenyl)indenyl]
titanium dichloride, bis[2-(4-trifluoromethylphenyl)indenyl]
titanium dichloride, bis[2-({4-methyphenyl)indenyl]titanium
dichloride, bis[2-(3,5-dimethylphenyl)indenyl]titanium
dichloride, bis[2-(pentafluorophenyl)indenylltitanium

15 dichloride, cyclopentadienyl(pentamethylcyclopentadienyl)
titanium dichloride, cyclopentadienyl(indenyl)titanium
dichloride, cyclopentadienyl(fluorenyl)titanium dichloride,
indenyl(fluorenyl)titanium dichloride,
pentamethylcyclopentadienyl(indenyl)titanium dichloride,

20 pentamethylcyclopentadienyl(fluorenyl)titanium dichloride,
cyclopentadienyl(2—phenylindenyl)titanium dichloride,
pentamethylcyclopentadienyl(2-phenylindenyl)titanium
dichloride, dimethylsilylenebis(cyclopentadienyl)titanium
dichloride, dimethylsilylenebis(2-methylcyclopentadienyl)

256 titanium dichloride, dimethylsilylenebis

(3-methylcyclopentadienyl) titanium dichloride,



obtaining a solid, (iv) weighing the solid (W)) (v) adding sulfuric acid
(95% by wei ght) and hydrofluoric 15 acid (50% by weight) to the solid, (vi)
heati ng and evaporating to dryness) theﬁ%by obtaining a solid, (vii)

wei ghing the solid (W), and (viii) measuring an amount of Si fromthe
difference of 20 "W- W,. (3) F An ambunt of F contained in the conponent

(A) was r’@ﬁﬁéﬂfl@ﬁl@i’lﬁa aﬁéﬁﬂg( SOAPHL ey NEyENBpsheRalahy13%itan)ivhur ni ng the
conponent (A) in a flask filled with oxygen, thereby generating a

conbust i Qi‘icﬂ@ﬁorid§5 &iﬂzétﬁﬁbfé’iﬂﬂgnéﬂfs%snl-ﬂ b%bma%a&'e%le}queous

gyl
solution (10% and (iii) neasurihg an anount ? E glng e aqueous

sol ution g% gd{éhfg&i&@(pﬁ§ﬁ§ ?%ESE%ggéﬁggionEthOd 5 Exanple 1 (1)

Productlon 0 e conmponent necked flask purged

W th nltr L g f 2 Qf

U ot hyt s aie Ehil o Pl 8 SenEAG1 8091 H41 Palhuh? @éﬁ???‘.i&ﬁ'— 2 00

mol /| gter), o | al u and the resu re was
Cool eff 1 3ﬂguethmiosrﬁp£iy%eotr%(‘%”§f 15e By ac P lonaisafieny o tTeantih
1,1,1,3, 3, 3- hexafluoro 2- (trlfluoronethylg-Z Eropanol mas added dr opw se
over 0. 28 fRforigRy (dimethrks bl yienebit215-dimeERylryrlopanksgdenyil)sc
To the nlxture there was added 4. 98 gsof silica (SYLOPOL 948, manufactured

by Davi sdnit@niun dichieridge dimethyLsiylvkerebis 60 ,u m pore vol ume =
1.70 m/g; and specific surface area = 292 n2/g), whi ch had been heated at

300g in a(%-t%-eﬂmﬁhﬁqmﬂgmamacumyhhhtit@gim dochheridmer wall of the
flask was washed dowmn with 5.0 m of toluene. The m xture was stirred for 5
m nut es, dimethislsilyYenetig 2, 5 etimyImethywhtyclopentddédngildpiitaeitimer et o
over 0.5 hour. Thereafter, the m xture was stirred at 5~C for 1 hour) at
40" Cl@or didioworidend then) at 80°i for 2 hours, in this order. 25 The
resultant solid was washed four tines at 80C using a filter with 50.0 n
each of tdilmestirey] sairidy Tdregb MeEhet- é vy 1héelylcyclopentadienyl) titanium
dichloride,
dimethylsilylenebis(2,5-ethylmethylcyclopentadienyl)}titanium
dichloride,

15 dimethylsilylenebis(3,5-ethylmethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(2,3,4-trimethylcyclopentadienyl)titanium
dichloride,
dimethylsilylenebis(2,3,5-trimethylcyclopentadienyl)titanium

20 dichloride,
dimethylsilylenebis(tetramethylcyclopentadienyl)titanium
dichloride, dimethylsilylenebis(indenyl) titanium dichloride,
dimethylsilylenebis(2-methylindenyl)titanium dichloride,
dimethylsilylenebis(2-tert-butylindenyl)titanium dichloride,

25 dimethylsilylenebis(2,3-dimethylindenyl)titanium dichloride,

dimethylsilylenebis(2,4,7-trimethylindenyl)titaniumdichloride,



86 at roomtenperature using the same with 50.0 ml each of hexane, in this
order. The washed solid was dried under_a reduce d pressure at 60C for 1
hour, thereby producing 11.22 g of the £®nponent (Al) as the conponent (A).
5 (2) Polynerization A 3 liter-volune autoclave equi pped with a stirrer,
whi ch had been dried under a reduced pressure and then purged wi th argon,
was evacuaiegthynso1ihenavtg¢bametnpyiducdedpi@pyidnlRaydg Asdma@btain its
partial pressure of 0.022 MPa, and then, 690 g of butane and 60 g of

- 1-butane geer1bedabhenehltnyNe1i§Iuhbddk (1, 5Bt adensa)@d tah 140 C -
Thereafter, ethylene was fed thefeto so as to obtain ifs partial pressure

ol omeq aPaLoAdribe. SHEheThyas 12l ALhEb1S]2 - Adfg1C STREAGANBA AN Vi S 15

showed a gas conposition in stemo and
1-but ane Z; 3.42 % by | .o the m xture, there was added 0.9 nl of a
hexane soFﬁ??%%uT;Q%%gg Fég§0n =1 mol/m) of triisobutylalumnum Next,
0. 50 of.a tolue olution_(concentragtion.=.2 /.cnol/ of, racem c 20
ot byl Enepiifat PRI visnebt Al BRAERL A ARBY LR Eans iy A3 hied tdlsmonent
(A1) (solig?cqéal¥st conmponent) produced in_the above Example 1 (1) were
added t hetERBtaRIEH{Elenakis (AopPhapyiindenrliddtenivmediGi ofidrOC for 20
m nutes) during which a mxed gas of ethylene_and. hydrogen (hydrogen 25
concent r st ptay bshbvlegehds | 2omethpht A nobesyy) indgnyiditdtanddMs to keep
the total pressure constant. As a result, there was 87 produced 110 g of
an ol efi ndlg@hﬂ;m%idehavﬂhﬂgegbwaspéyfaeoebipu(apmnefcharé‘,.- S5Appenyddnideamlon
activity per nol of a zirconiumatomwas 3.3 X 10B g/ nol -Zr/ hour) and that
per g of theambhmddtahdbysdeconponent was 45,200 g/ g-solid catalyst 5
conponent/ hour. The produced ol efin polymer had SCB = 6. 60, MR = 0. 34,
MFRR 18 80dtmeitl8R silyPénebkxa(plmehyl) 4 Pnaghthiyddndbnyid tddmndment ( A2) 10
Exanple 1 (1) was repeated except that (i) 18.0 ml of toluene was changed
to 27. 0 ndid¢hbsedde, (digetRybsiiyi@heBisnal, 506, V-itarAnydroindenyl10f a

t ol uene solution of trimathylalum numwas changed to 3.4 m (25 nmol) of

triethyl atimdiium @&héhilbdrides. 88matr{16iliycaneesyehapeadataehydd g thereof,
t hereby producing 15 10.66 g of the conponent (A2) as the conponent (A).
(indenyl)titanium dichloride,
dimethylsilylene (methylcyclopentadienyl) (indenyl)titanium

15 dichloride, dimethylsilylene(n-butylcyclopentadienyl)
(indenyl)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)
{indenyl)titanium dichloride, dimethylsilylene
(cyclopentadienyl){fluorenyl)titanium dichloride,

20 dimethylsilylene(methylcyclopentadienyl) (fluorenyl)titanium
dichloride, dimethylsilylene(n-butylcyclopentadienyl)
(fluorenyl)titanium dichloride,
dimethylsilylene(tetramethylcyclopentadienyl)
(indenyl)titanium dichloride,

25 dimethylsilylene(indenyl) (fluorenyl)titanium dichloride,

dimethylsilylenebis(fludrenyl)titanium dichloride,




(2) Polynerization Exanple 1 (2) was repeated except that (i) 7.3 ng of the
conponent (Al) was changed to 5.5 ng of _the conponent (A2) produced 20 in

t he above Example 2 ( 1) , ( ii ) the aas conposition in the system was
changed to hydrogen = 1.10 by nol and 1-butene = 3.47$% by nol, and (iii)

t he polynerization tinme was changed to 60 mnutes. As a result, there was
produced fi2fleghplsanytkaki(zypeoyeritaddenyd )Jgood particle properties. A

pol ymeri zation activity per 25 nol of a zirconiumatomwas 1. 3 X 108

g/ mol - Zr / hedtramsehiyhaychebed tallithg19eitdnddhldidh1GrRpent was 23, 600
g/ g-solid catal yst 88 conmponent/hour. The produced ol efi'n pol ymer had SCB

= 16.70, WrKetEn9P169 3 5 (1) Production of
the conponentt( %Q £ gﬁggéteZéfﬁ@%ggﬁf pea?égtggggﬁl that (1) 4.6 M (33.3

mol ) of @fiuaréﬁﬁnff9@?9}h¥°§9§ﬁ}5§ﬁ'f'“?&%g?@gﬁkhd% %npl s_changed

to 3.5 m (33.3 h ﬁeia propa ]
ot 5 39 et orils " BE Rt e v eV Ri ob R At sy e it ”'rrd%caﬁsv d5

this order here roduci.n , he caonmponent (A3)_ as the conponent
(A Ao’ oPERhAREFPAaPaRyLlattethidaBifandrantaly ntiet Weesul t of AL <
2.3 nnnl/g 5 mol/g. (2) Polynerization
Exanmpl e 1 Y@fgﬂﬁgt?%b%%¥e&PE§EeﬁY)FHSPHGPT ﬁigh#ﬁréﬂebha conponent (Al) was
changed to 6.6 ng of the conponent (A3) produced 20 in the above Exanple 3
(1), GY@?W%EI%@H%&% reimathylpheny}d tdrandanc ddedddnidenydr ogen =
0.98% by nol and 1-butene = 3.52% by nol, (iii) the hydrogen concentration
of 0.45@6%®°¥RPE¢¥ﬁ@h%nﬁik%d5gééisﬁpeopylphenaﬂdthydnggmndaahﬂmnddusly fed
was changed to 0. 42% by nol, and ( iv) the polynerization tinme was changed
to 600 nexekoperstadieany kbl 6 di heert wastpilpHengd )21 tgndiurad lohdfor degl ymer
havi ng good particle properties. A polynerization activity per 89 nol of
a zi r coni pentamethypbePc Yopeitadhénpl { Z1 6 haime thgdpheatlped tgndloni he solid
catal yst conmponent was 14, 700 g/ g-solid catal yst conmponent/hour. The

produced dimﬁlwrmﬁéypenthﬁdtﬁ@&ayal&péntMERenjiﬁh dwﬁﬂisoﬁﬁbﬁymbﬁﬁh L. 41
5 Exanple 4 (1) Production of the conponent (A4) Exanmple 1 ( 1) wa

repeat ed exoaptun Micildriad8 . O m of toluene was changed to 27.0 n
thereof, (ii) 12.5 m (25.0 nnDI of 10 trimethylal um num of a tol uene

| ut de&py 3
tS?| u L;pﬁnﬂfﬁﬁ@%ﬁlﬁf%%ﬁ@@g@ té2t FotPiohéayTTRhkafium

, 1, 153, Jeseditddion Feiof | qﬁkmﬂ
33.3 m*rt:;t}) of 15de'u1, 1?1d%n(yll(2ft16lé>(?glt‘ u rop)g%top E vgrﬁ Sill‘l‘lng for
5

(

1. fluorenyl(2,6-diisopropylphenyl)titanium dlchlorlde,
(tert—butylamido)tetramethylcyclopentadienyl-l,Z—ethanediyl—
titanium dichloride, (methylamido)tetramethylcyclopentadienyl
-1,2-ethanediyl-titanium dichloride,

20 (ethylamido)tetramethylcyclopentadienyl-1,2-ethanediyl-
titanium dichloride,
(tert-butylamido)tetramethylcyclopentadienyldimethylsilane
titanium dichloride,
(benzylamido)tetramethylcyclopentadienyldimethylsilane

25 titanium dichloride,

(phenylphosphido)tetramethylcyclopentadienyldimethylsilane




hours at 5 ~C was changed to (a) stirring for 0.5 hour at 5 C) (b) stirring
for 1 hour at 40~C and then (c) cooling to 5 ~C, in this order, and (V)
4.98 g of silica was changed to 4.99 g bRBereof, thereby producing 9.19 g of
t he conponent (A4) as the conponent 20 (A). An elenentary analysis of the
conponent (A4) showed a result of A1 = 1.8 mol/g, Si = 9.6 mmol/g and F =

6.3 mol / 0 I Hely I t i
7.3 ngy ofgﬁﬁggggﬁzgﬁggﬁgﬁﬁh(Al(E%agg téhge&%%?%gégﬁi%f ?%gﬁioﬁ%%% L

(A4 ) pro Exanple 4 (1), (ii) the gas conposition |n
t he systegggsg&h@ ?g%&ggggﬁaﬁged to hydrogen = 1 06% by nmol and 1-butene =

Sag72?bgtK3Fet£b élt“eF@é%ﬁ%%sﬁiﬁﬁiiiﬁé%aheﬁn ﬁﬁéﬁ%ﬁi?%’¥%¢'” oy ol

and ( iv)d g E zation tinme was ﬂg m nut a result,
there wasdpPBAREelSsot E5t Bntulanto)ery enmav#na S5bangaiictstantin
properties. A.p olénerlzatlon act|V|hy per of a zirconiumatomwas 8.2 X
10" g/%hol 83FhpBEideandterir bpdy 1gmd: Ot)ﬁ@d@@wlal%téqmﬂaﬂﬁ)metﬁnm
12,800 g/ g-solid catal yst conmponent/hour. The produced ol efin pol yner had
SCB = 19.810N¢ﬂwéd&,6(tnFRRbutzAawme$me£r@h¥drqanﬂquidimg@hy&siuaneon of
t he conponent (A5) Exanple 1 (1) was repeated except that (i) 4.6 mM (33.3
15 20 mmotitanium1dicBlorideexdfteadrbu2ylamito)dluoxemytl)dihgigponiclaves
changed to 2 . 4 mM ( 33. 3 mol ) of 2, 2, 2-trifluoroethanol, and (ii)
4.9S g of tstantemwdschhendd@d,to 5.03 g thereof, thereby producing 8.79 g of
t he conponent (AS) as the conmponent (A). (2) Polynerization Exanple 1 (2)

was repealetme¥Egpamidiethy 1] t3tFamatn gheyaioggmm@nywtﬂtamzmnged
to 6.2 ng of the conponent (A5) produced in the above Exanple 5 ( (

i) tlfe gasckbDopede!i cAihathBeamysbefmyastehdamedhivd cPdiReat asdik ﬁbby
nol and 1-butene = 3.09% by nol, (|||)y?he hydroge?qboncentratlonlg¢ 0. 45%

by mol ingipen el gag &y {wéene and hydrogen continuously fed was
changed to O. 43A§ gl by ﬁ%% and (iv) the polynerization tine was changed

to 60 M NnpjeRet lﬁ%i%§g PY&Z@E@ﬁ%ﬁatﬂgggyzat %ﬁt%d@ad?l‘ﬂfﬂhﬂld%ﬁqur

havi ng good part PSh “A&T VRt
dichloride, (N-pyrrolidinylethyl)tetramethylcyclopentadienyl

titanium dichloride,

15 (B-dimethylaminoborabenzene)cyclopentadienyl titanium
dichloride, cyclopentadienyl({9-mesitylboraanthracenyl)titanium
dichloride,2,2'-thiobis[4—methyl~6-tert-butylphenoxf]titanium
dichloride, 2,2'-thiobis[4-methyl-6-(1-methylethyl)
phenoxyltitanium dichloride,

20 2,2'-thiobis[4,6-dimethylphenoxy]ltitanium dichloride,
2,2'-thiobis{4-methyl-6-tert-butylphenoxy)titaniumdichloride,
2,2'-methylenebis(4-methyl-6-tert-butylphenoxy)titanium
dichloride, 2,2'-ethylenebis(4-methyl-6-tert-butylphenoxy)
titanium dichloride,

25 2,2"-sulfinylbis{4-methyl-6-tert-butylphenoxy)titanium

dichloride, 2,2'-(4,4',6,6'-tetra-tert-butyl-1,1'-biphenoxy)



nmol of a zirconiumatomwas 2.5 X 10" g/nol-Zr/hour, and that per 5 g of
the solid catal yst conponent was 4,000 g/g-solid catal yst conponent/ hour.
The produced ol efin polymer had SCB = %, MFR = 3.1) MFRR = 28 and SR =
1.53. Exanple 6 10 (1) Production of the conmponent (A6) Exanple 1 (1) was
repeated except that (i) 18.0 m of toluene was changed to 27.0 m thereof,

(i) 12. SsttagAm Oaiewloeiaéri met hyl al um num) of a toluene sol ution of
trimethylal um numwas changed to 3.4 m (25 mml) of triethylal um num

(iii) 4. 6(db wdr{Iusyrp] 3- diami i tani ichlori
1,1,1, 3,3, 3-hexafl uo?%- 2-(t r%?%%?%ne?ﬂ???!%p?gﬁgﬁo? ﬁ/a%°€ﬁ%ﬁged to 2.4 m

(33.3 Ml 4 BfcYorfestrilifil . Ly) 4.9 f_si.lica was
changed tdo 4%5 g t)ﬁ%reo’f ) %@?ée%%&%é%hgg?Flé{:%?lbémggjdgh?ﬁgigSﬁponent (AB)
as the COorg @ . Polynerizati 1 2% S, [epeat ed
except that (q; j'f( hr?ﬁfsg isfz%)e ic)b%p%ﬁ%ﬂ?n?'ggaﬁ%aﬁnﬂgﬁﬁﬂég 3@09503136-of t he
conpopent,.(.A6, rqduced in the abov anple 6 1 1)) the gas
conpoéi t i[Ot;nlsl (ngei‘r%%qﬁwgﬁeqffr%ﬂﬁéjsskﬁéﬁbgﬁ' ?@ﬁ?ﬂ?’é@@%g@ig.g@ml%?nﬁﬂ“ and
1-butene = 3.05 by nol, (jii) the hydrogen concentration of 0.45 by nol in
the ni xedh"igfrg’aéefof“&%% e LPRLIY PRV Lokt 3 reserayeddanigdelchanged to
0. 43 %blﬁ/ nol , and giv) the polynerization time was changed to 60 m nutes.
As a resdiittandym 4 Piguced 15 g of an ol efin pol ymer having good
particle properties. A polynerization activity per 5 nol of a zirconium
at om was [Pi5 (2. 60 dig/sanronyinhenybhdl  hapropanedvdmide] sbtadivat al yst
conponent was 2,000 g/g-solid catalyst conponent/hour. The produced olefin
pol ynmer Kd¢hdopides. dbidAR 6 -2119; t Rt Pipleerly BR F, 1-pdopdfle&xampie]7 (1)
Production of the conponent (A7) Exanple 1 ( 1 ) was repeated except that (
i ) H). &itlan@u@Gdichloride,
[bis{triisopropylsilyl)naphthalenediamido]titaniumdichloride,
[bis(t;imethylsilyl)naphthalenediamido]titanium dichloride,
[bis(tert—butyldimethylsilyl)naphthalenediamido]titanium
dichloride, [hydrotris(3,5-dimethylpyrazolyl)borate]titanium
15 trichloride, [hydrotris(3,5-diethylpyrazolyl)borate]titanium
trichloride, [hydrotris(3,5-di-tert-butylpyrazolyl)
borate]titanium trichloride,
[tris(3,5-dimethylpyrazolyl)methyl]titanium trichloride,
[tris(3,5-diethylpyrazolyl)methyl]titanium trichloride and
20 [tris(3,5-di-tert-butylpyrazolyl)methyl]titanium trichloride;
compounds formed by changing the term "titanium” contained in each
of the above-mentioned compounds to the term "zirconium” or
“hafnium”; compounds formed by changing the term
“dimethylsilylene” contained therein to the term "methylene”,

25 “ethylene”, "dimethylmethylene (isopropylidene)}”,

“diphenylmethylene”, “diethylsilylene”, “diphenylsilylene” or



mml ) of 1,1,1, 3,3, 3-hexafluoro-2-(trifluoronethyl)-2 propanol was changed
to 3.5 mM (33.3 mol) of 1,1,1,3,3,3 15 hexafl uoro-2-propanol, and (ii)
4.98 g of silica was changed to 4.92 g fRereof, thereby producing 9.84 g of
t he conponent (A7) as the conponent (A). An elenentary analysis of the
conponent (A7) showed a result of Al = 2.3 mol/g, Si = 8.2 mol/g and F =

8.9 mml / Jaide thaxyBalyTener3t icempoumdy &oknled Bgﬁ%ﬂeﬁfgaﬁigaﬂhﬁc@@émt hat
(1) 7.3 nmg of the conponent (Al) was changed to 6.0 ng of the conponent

(A7) produaggnibrife "abevweaixaabttetelinl th tHe itegn ! &aﬁ;:&%@osi tionin
the system 25 was changed to hydrogeﬁ = 1. 05 by ﬁﬁheiﬁ?ls utene = 3.62 by

nol ) (iii)dlhﬁ_B¥gbgggae@gn@agﬁggggﬁ%oggg%J45“%ﬁ{ﬁigqug. e..rrixed 93 gas

of ethyl ene and hydrogen conti nuo wds cha 42% by nol, and
(iv) then ' LQR thER chanaged G 6Q Juinutes .. As a result,
there was g?%ﬁﬂ?gﬁagéhgfvanﬁg|§??ﬁ ng%ﬁ%Pehaviﬂ?p 5% icl e properti es.
A pol I i Vit er [, of a zirconiumatomwas 7.8 X 10
g/nDI¥g$/hé%§§g§E§E§H8F°é8 nﬁxgpgshe°§blid cat al yst conmponent was 13, 000

g/ g-solid,gatal yst.c nent/hour. The produced ol efin polyner had SCB =
18.3, MR §1§36¥-§¢R%5T29a§uaxap gnoxided :1Gn&§mpé%%1)g@m&x on of

t he conpongent %ﬁe) Exanple 1 (1) was repeated except that (i) 18.0 nl of

t ol uene wER2RGLRGetheoteoymy” trichépEdfe” (rFrptainedyither®im heplthsf term

trimethyl alum num) of a toluene solution of 15 trinethylal um num was
changed t otBlathexide” ympt¥ion-prepeXiie’ uni tamlsepropokiget, (33.3 mol)
of 1,1,1,3,3,3hexafluoro-2-(trifluoronethyl)-2-propanol was changed to 3.5
m (33.3 nkdlynopeutonidel, 37 Brhdgabhitiokddd” pr Spadelterardutioklde"98 g of
silica was changed to 5.00 g thereof, thereby 20 producing 9.55 g of the
conpdifent " tryhemoxhde tonponepef BRrE1AnropharoKkady )dnakysi s of the
conponent (A8) showed a result

"tri(2,6-di-tert-butylphenoxide)”.

Further examples of said transition metal compound are
dimethylsilylene(cyclopentadienyl) (2-phenoxy)titanium
dichloride, dimethylsilylene(cyclopentadienyl)

15 (3-methyl-2-phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5—dimethy1—2-phenoxy}
titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3-tert—butyl-2-phenoxy)tit
anium dichloride,

20 dimethylsilylene(cyclopentadienyl) (3-tert-butyl-5-methyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(3,5-di-tert—butyl-2-
phenoxy)titanium dichloride,
dimethylsilylene(cyclopentadienyl)(5-methyl—3—phenyl—2-

25 phenoxy)titanium dichloride,

dimethylsilylene(cyclopentadienyl)(3—tert-butyldimethylsilyl-



of AL = 2.3 mol/g, Si =82 mol/g and F = 7.4 nmol/g. (2) Polynerization
25 Exanple 1 (2) was repeated except thgf; (i) 7.3 ng of the conponent (Al)
was changed to 7.5 ng of the conponent (A8) produced 94 in the above
Example 8 ( 1) , ( ii ) the gas conposition in the systemwas changed to
hydrogen = % | and 1-butene = 3.57% by nol, (iii) the hydrogen
concentrasié#%%yiy%égkﬁﬁp$¥ﬂt+FF?¥Emn¢%%@1@E$d©f et hyl ene and hydr ogen
cont i nuous f.ed was changed to 0.42%5 by nol, and (iv) the polynerization
time was cdnj'in z’é”t%ﬂéblerﬁeniﬁ%lo%n%ﬁdmlel(5+me’eh1nﬂassptndmeeﬁylﬁlglof an
olefin pokynﬁéahaving good particle properties. A polynerization activity
per nol of* RANItihaniam ischilarHde 08 g/ nol - Zr/ hour) and that per g of
the solid catal yst conponent was 15,600 g/g-solid catal yst 10
conponentFﬂﬁﬁﬁhYﬂﬂiHﬂiﬁmﬁﬁarqﬂuﬂéntqnﬂengm)ﬁgﬁké%%lﬁhﬂ.1E%_$@¥hgk%;%L MFRR
= 52 and SR = 1.34. 15 20 25 Reference Exanple 1 (1) Polynerizatio 3
Iiter-@olDhenauwd¢ﬂawaimmuﬂm@hidMﬂd@,a stirrer, which had been dried under
a reduced pressure and then purged with argon, was evacuated. Into the

autoclaveﬂiméﬁﬁy&hiaﬁlbﬁbu%9@1@@@d¥%d1éﬂyjy@§ugggiygﬂﬁiéfﬁtéﬁgretp%_The
sb as to

m xture was heated to 70~C . Thereafter, ~ethyl ene was het et o’
obtain itphpackyatipaAsSal @ieh18r8aMpa, and the systemwas stabilized. A
gas chromat ogr aphy anal ysi s showed a 'gas conposition in the system of

hydr ogen &if&thy18®lvaddel: F 9 | ... To the m xture, there was
added 0.9 m o?ya heganeegggggggﬁnfgg%é§#?319gg'q}afﬂﬁﬁﬂ7RH%nQﬁY) '

triisobutyigaﬂﬂﬁﬂualcﬁgé£ldg.25 m of a toluene solution (concentration = 2
a nol/m) of racemc 95 et hyl enebi s(1-i ndenyl ) zi rconi um di phenoxi de, and

2.0 f ' ti = 0,2 |/ m f

pol ymet by o HERELE PR | 0oL SPPERRRLARY D7 ( BrmbeaNa -AmRheaseaned by
Tosoh-fi neghgn ded.thereto in this 5 order. Polynerization was
carried out atly%ﬁéﬁ?éékﬁfpﬁiﬂﬁ es, during which an ethyl ene gas was

cont i nuoys thereto so as to keep the total pressure constant.
Ther eaf t @Wem%gﬁ %’gle%e‘?’iﬁ (ZCSF@/JCR%%’HF%‘? en¥t) 61 neaphhbbxsal-yili) an tiaa iwenove

ashes) aqﬁiﬁggn_d i ng under .a reduced pressure were carried out. As 10 a
result, ther Rﬁié%&' ds f oFmedh Y e¢hangbhgnthehaeirng "gaednpak™ cl e
properties. .A.polynerization activity per nol of a zirconiumatomwas 1.2 X
108 g/ mol°CAY I & a5ihy @dc ddeo ldbivie -preintien di ¢ cHEd DS . th Atk MRy
5.6.1§5 Beaerenqe Exanpl e 2 (1) Preparation of nethylal um noxane

Zirconium” or “hafnium”; compounds formed by changing the term

“cyclopentadienyl” contained therein to the term
“methylcyclopentadienyl", “n—butylcyclopentadienyl",
tert—butylcyclopentadienyl", “tetramethlycyclopentadienyl',

“trimethylsilylcyclopentadienyl", "indenyl” or "fluorenyl”;

20 compounds formed by changing the term "(2-phenoxy)” contained
therein to the term "(3-phenyl-2-phenoxy)",
“(3-trimethylsilyl-2—phenoxy)" or
“(3-£ert—butyldimethylsilyl-2—phenoxy]"; compounds formed by
changing the term "dimethylsilylene” contained therein to the term

25

methylene”, “ethyleﬁe", "dimethylmethylene (isopropylidene)”,

“diphenylmethylene", “diethylsilylene”, "diphenylsilylene” or



Into a 200 mM four necked flask purged with nitrogen, 90. 0 m of toluene

and 10.0 m (20.0 mml of trinethylalum gy of a toluene solution
= 2.00 nol/liter) of 20 trinethylalum numwere put, and the

(concentration =
resultant m xture was cooled to 5C. To the m xture, 0.35 m (19.5 mwol) of
Thereafter) the mxture was stirred

wat er was ddde thioxRpu 138, 1Q4RI" .0 our .
at 5~C for 1 . 5 hours, %’at %?(')JCQ’?'or GO RRGSs Loxmedt vam changAGof ahet Werm
hours, in thishebeghet 0 iining a weakly white slurry 25 having a
concentration of O. ZEm:a%ﬁﬁt%éPei%%rﬁg-%ft%rtm vremunM dltethox 1 86" ( 2)

Pol yneri zatg@nnE Exanple 1 (1) was repeated except that (i) 2.0 5
m of a tol uengRg%ﬁéﬁQg'ﬁeof' PRASSRRS opeaigded .t § GA.-0 -Mutefxitde sl urry
obt ai ned i ve.Reference Exanple 2 (1), and (ii) the gas conposition
in the sys?%#ﬁoagﬁgﬂ’é Ed'todﬁyaﬁﬁgebutoa%iby,mkii@n@nlaﬂtatee-ne = 7.31% by
mol Asza r.e%l;#, thﬁe was obt ai ned 53 g of an olefin polyner. 10 15 20 A
pol yneri zat] orP Rt A 1 ¥9rephenekiae) & oir coni um atom was 1.6 x 10e

g/ mol - Zr / hpyr, . The_obt ai ned ol efin polymer had SCB = 15.7 and MFR = 4. 8.

Ref er ence r?pl%‘@'(‘lgrbr@pwmhennoﬁidgy hyl al uni noxane Reference Exanple 2
(1) was repeat ed)_sexcept that (i) 90.0 m of toluene was changed to 97.0 nl
thereof, and (iiPPeGifinl ecdampliedl WD 44 Y tration = 2,00

nmol /liter) of trinmethylaluninumwas changed to f&?ﬂﬁﬁg frgryoRRd

tri et hyl aF@RT&$®n teldebebyhe Foaimuilad [ 3 1 S| Pol yreri zati on Ref erence
Exanple 1 (1) was repeated except that]'(ﬁé%?j(f( %éenfr%?sét?-%d@ﬂéa%@lt@m on

of PMAO W&§ ehangielt atdm) @reof the slurry obtained in the above Reference
Exanmple 3 (1), and (ii) the gas conposition in the systemwas changed to

hydr ddkn 2, 2% oy thph ensdib1hURENE -51.8.,20%DY. /T 97 As a result, there
was obtained 26 g of an ol e?i tﬁgpol frlr%rn%’qu;oﬁ j@%ﬂ%%liﬁ@lfnmeml
ur. The obtained olefin

of a zircédhchboniga), was28._ 7, ol -.Zr/ hour .
pol ymer had SCB = 14.8 and ﬁéﬁ}gzggélsé (%%)'4'131‘9113’1'5.5'—

diethyloxazoline]nickel dichloride,

r_ ,
2,2 methylenebis[(4R)-4—phenyl-5,5'-di-n—propyloxazoline]

nickel dichloride,

15 2,2r.
methylenebis[(4R)—4-phenyl~5,5'-diisopropyloxazoline]

nickel dichloride,

2,2'- i
methylenebis[(4R)—4—phenyl—5,5'-dicyclohexyloxazoline]

nickel dichloride,

2,27~ i -
2 methylenebis[(4R)-4-phenyl—5,5‘-dimethoxyoxazoline]

20  nickel dichloride,

2,2'-
2 methylenebis[(4R)—4—phenyl-5,5'~diethoxyoxazoline]

nickel dichloride,

N _
2,2 methylenebis[(4R)—4-phenyl—5,5'-diphenyloxazoline]
nickel dichloride,

25 '- i
2,2 methylenebis[(4R)-4—phenyl—5,5-di-(2-methylphenyl)

oxazolinelnickel dichloride,



- Conparative Exanple 1 (1) Production of catalyst conponent Into a 200 m-
four necked flask purged with nitrogen, 30 m of toluene and 12.5 ni
(25.0 Mol of trimethylalum num 10 of a toluene solution (concentration =
2.00 nol/liter) of trinmethylalum numwere put, and the resultant m xture

was cool ed 2t,@ '5@e thyitdifedi Hﬁ}f- ). 44 m_(24.5 nmmol) of water was added

dropwi se over one hour. Thegr([;a }ér‘f,) Rif‘%‘l%ﬂiﬁ'ed%\B@ﬂwthmlaenﬁmfor 1.5

hours, at 4®&zbaknkWs sheul+S.:a0d then 15 at 80'C for two hours) in this
O

order, and the m xture was | verni ght. The m xture was cooled to

5~C, and then,._ f. gilica having the sanme | ot nunber as that of
silica used'?n ﬁéﬁgﬁg eegfb?'f)[,(“%ﬂi'éﬁpll?&@meén Shrakit-got -ate tHA ghdriy By St ream of
ni t rogen, g\@é 3fg§g tgﬁ%hﬁ m xture. Next, silica adhering 20 to the inner
wal | of the Frask GadiGEeledighbdardden 5 0 m of tol uene. Thereafter, the
mxtur%waf ftirreﬁl t 5C for one hour, at 40 C for one hour) and then at
80~C for two” holrshy #neRts[ 6#Ber4-Phenyassl, saat -golind %El f our
times at 80 Cusing . a filter with 100.0 m each of tol uene?fan then washed
25 two tinteZRlinglriehpbrdtohtonsdag the sane with 100.0 nl each of
hexane) i;t%tb%;ége%&mshed solid was dried under a 98 reduced
pressure dt’ Y il (4R) obiphén®1 19 §_8F _a.50Li roduct . _An

el enentary anal ysis of the solid pr%'(ljucf sﬁbg\egia??eﬁérgogypgfn¥lﬂ. 0 mol/g
and Si = PXazohimlelnidkdR)aRmygw®ideati on Exanple 1 (2) was repeated
except thgt@ i) 7.3 ng of the conponent (Al) was changed to 7.1 ng of the
sol i d proauet -oitthiylechabi s [he oy Y%HWI td ve, le 1 (1), (ii) the gas
- conposition in the system mgs 1?hanngbe o h%’dér o‘glé'rlfe(@r}g?%@ #BYLand

1- but Hhe 98azolih8Ynby:keal aiChiorilgae hydrogen concentration of 0.45% by
mol in the mixed gas of ethylene and ‘hydrogen continuously fed was changed
to 0.42% By2ihrehetRgdehi I ni zation time was changed to 60
mnutes. As a resu?t, tE&r‘ste[g%%gg%%}ﬁédpf?"glﬁx%?]&f@ﬁh1p'01 ymer. 15 A

pol yner i zey¢ dob@thhd b ¥ 1 R a.zirconiumatomwas 1.5 10
g/ nol - Zr / hour, and t%gt pe%lga%f:ﬁéﬂgiéa'i d product was 2, 100 g/g-solid

duct/ houz - ' fi had SCB = 7. 9. 20 Co ti
Beampl e 2 (1) 'braaerrentel SeEral (&8) X onacni omsapataei-se tmeanpl o 1 ( 1)

was I epeadrsh speard ; i.).25 88.0 M of toluene was changed to 97.0 m
thereof, (ii) 12.5 nne{ﬁf{ %é.lbe%n%fc}bpﬁ-ﬁiﬁet hyl al umi num) of a tol uene

sol uison 0fx t_L{ 1Bt t}yl al.u um was changed to 3.4 m (25 mmol) of
triethyl al’'um num arﬁfle(tf#n ?SBE%BE A B} - £ipheny hazazbnngedst 9 4. 89 t her eof

t hereb i 6. of a solid product. An 99
y %Qh@ganeﬁﬁn%ckel dichlorpide and
2,2'-methylenebis [spiro{(4R) -4-phenyloxazoline-5 L1 -
cycloheptane}]nickel dichloride; and antipodes of the

above-mentioned respective compounds; compounds formed by

20 reversi i
Tsing a steric configuration of an asymmetric carbon on one

OXazoline ring contained in each of the above-mentioned

bisoxazoline compounds; compounds formed by changing the term

“_4_ ~
phenyl” contained in each of the above-mentioned compounds

to the term "~4-methyl”, "-4-isopropyl”, "-4-isobutyl”

25 u_4_' . ” "
tert-butyl” or -4-benzyl”; and compounds formed by changing

the term "dichloride” contained therein to the term "diethoxide”




el ementary analysis of the solid product showed a result of A1 = 3.5 nmol /g
and Si = 12.1 mol /g. (2) Polynerizationga Exanple 1 (2) was repeated
except that (i) 7.3 ng of the conponent (Al) was changed to 7.0 ng of the
solid product obtained in the above Conparative Exanple 2 (1), (ii) the gas

conposi ti ohdiRnt BeopYsl gR-WaS nged to_ hydrogen = 1.06% by nol and
1- but ene = 2. 850/?b§§m)l ,a@("i'i i )dg'?%g%ﬁy?gfjﬁd‘é% co%@é‘mﬁ'&qt@xkﬁe"&. 45% by ol

o 0. 42% by marooae R a8y Y hBL S SRRl arran i e iBkenchiiadd (o 60
m nutes. Asgf : here was gbtained 12 g of an olefin polynmer. A
pol yneri zat | o(nlg%i?%%f}?ér%?e%i‘iﬁﬂa @Frconiumatomwas 1.2 X 15 10

g/ mol - Zr/ o d, .t hat per of the solid product was 1,700 g/g-solid
product / hg(tﬁ#(zrhaé;'%%iﬁ?ﬁgﬁb%gﬁphemyﬂﬂ"had SCB = 8.1. Conparative
Exanpl g 3 20 (1) Production of catalyst conponent Into a 50 m four necked
flask purged witFUritPesyeRpecitic wxaniples wamasang rZidel &m &?né%}d

pr oduct otﬁﬂi ned in the above Conparative Exanple 1 (1) vvere%u L afdC t he
resul t ant 'ﬂFl?ftéi\ﬁe(s'irMMtlw@ﬁazmgﬁpomggéljﬁic?ef 81111&?1@7-0 mol )
a

of a toluene solution (concentration = 2.00 nol/liter) of pen ?Uorophenol

il : .
was added (B¥Ep®i §ésé\39'5‘@-ﬁthyﬂﬁﬁfﬁz&y@)Mﬁtefﬁf?lﬂéftéﬂg%]}!\fgerﬁ'éred at

5°C for one hour and then at 80C for two hours, 1S of h&n

resul t ant [B¥Aratuds (Bashdad -frewt -y ' a filter. with 20.0 m
A ey #’?o%%%‘ﬂ?% Chlertde he

each of toluene) and then washed two fines a

same withad. gompoends HHrhedand ch j ef...The washed solid was dried
at 40" C for one hour under a regu%e n%gryé sﬁ#‘%,E?ﬁ@re‘f)’Q\A@Bﬁ%ﬁ?ni‘ﬁ'@nﬁﬁﬁoeg of

a sollild ptwduath of2khBoAYSRELAGL L PBned compounds to the term "ethoxide”

n-propoxide”, “isopropoxide”, "n-butoxide”, "isobutoxide"”

tert-butoxide”, "phenoxide”, “pentafluorophenoxide" or

"2,6-di-tert -butylphenoxide” .

Still further examples of said nickel compound are

15 compounds Tepresented by the following formula

wherein eac 3 6 i
h of R and R® ig a 2,6-dilsopropylphenyl group; each

of R’ ®is i
R’ and R® is independently of each other a hydrogen atom or a

20 methyl ; R’ 8
¥4 group; R’ and R may be connected with each other to form

an acenaphthene group; and X% is a fluorine atom, a chlorine atom

a bromine atom, an iodine atom, a methyl group, an ethyl group



Exanple 1 (2) was repeated except that (i) 7.3 ng of the conponent (Al )
was changed to 6.8 ng of the solid prod Gt obt ai ned in the above
Conparative Exanple 3 (1), (ii) the gas ¢onposition in the system was
changed to hydrogen = 1.06% by nol and 1-butene = 3.52% by nol, (iii) the
hydr ogen concentration of 0.45% by nol in the m xed gas of ethylene and
hydr ogen EoRtPRABY3I gTPEl. was téHepyedyl ogoubodyn mityanrgddup/,) a bBenyl
pol ymeri zation time was changed to 30 minutes. As a result, there was

obt ai ned $#Qug.ot benzyllefiop pa mathoxPGrmps anlatRiiy gkbap, afhi-pirbyo

nmol of a zirconiumatomwas 2.8 108 g/ nol -Zr/hour, and that per g of the

sol i d proguotipwasn Alls of¥b @kl Br RUBEELRYUrodpe ti%io%%‘%o%féirlau
pol ymer had SCB = 20.4, MFR = 7.5, MFRR = 34 and SR = 1. 38. Conpar frve

Exanpl e 4ofla photses o . q&ie’ﬂé'%trecme%ne%m?? pfe%t EYRpERAER! ewﬁi%lln%o

was repeated except that 2.05 101 g of the so roduct “was change

2.02 of atBeFsxrpd r(gfgﬂ‘(_}- gyl A i (6! . rative a w2 1
) ( t?eregy obt aiéndijlralg 2.5 glo g&sgtfj?ﬂa%%rgggug?l-¥1§e%@%%0$?%?+%q”gkﬁ ' (
Exanpl e 1-~gg¥ wagpregeakgg~except that (i) 7.3 ng of the conponent (Al) was

changed to 6.7 ng of the solid product obtained in the above Conparative
Exanple 4 ( 1), . h co sjtiopn in t system was changed to
hydrogen = 1. 050%%%/&%*é aeﬁxog%-%b% gﬁg ﬁ%ezpﬁl%ﬁ%ygg?nnﬂﬁ,ta@i EPYPPHBAhy dr ogen
concentr ag.j . 45% | _in the m xed gas of ethylene and hydrogen
cont i nuoﬁ%#@g?%%ngﬁé%%gﬁﬁg’go t ‘Bub’?‘zé% 'byhﬁﬁg?-naﬂae (GrAnsHel gromeradi 2Bemon
time was changed to 30 mnutes. As a result, there was obtained 160 g of an

ol efin polyne?. 48" @H8Tyn@Fezati on activity per nol of a zirconium atom

was 2 1 [npl -Zr/hour, and that per g of the solid product was 47, 800
g/ g- §8| [ ? 'pggtﬂﬁ%gf ‘oh?'.5T‘H@“%E’c‘&?«ﬁhﬁnﬁiéw—nobgtpﬂr] pPyad ASGB iron

dichloride, 2,6—bis-[1—(2,6-diisopropylphenylimino)ethyl]
pyridineiron dichloride and
2,6—bis—[1-(2-tert—butyl-phenylimino)ethyl]pyridineiron
dichloride;andcompoundsformadbychangingtheterm“dichloride"

15 contained in each of the above-mentioned compounds to the term
"diethoxide”, “di-n-propoxide”, "diisopropoxide”,
*di-n-butoxide”, "diisocbutoxide”, "di-tert-butoxide”,
"diphenoxide”, "di(pentaflucrophenoxide)” or
“di(2,6-di-tert-butylphenoxide)".

20 Further specific examples of said iron compound are
[hydrotris(3,5-dimethylpyrazolyl)borate}iron chloride,
[hydrotris(3,5-diethylpyrazolyl)borate]liron chloride and
[hydrotris(3,5-di-tert-butylpyrazolyl)borate]iron chloride;
compounds formed by changing the term "chloride” contained in each

25 of the above-mentioned compounds to the term “ethoxide",

"n-propoxide”, “isopropoxide”, “n-butoxide”, “isobutoxide”,



20.7) MFR = 12.7 and SR = 1.33. 20 The above-nenti oned Exanpl es; Reference
Exanpl es and Conparative Exanples are syprarized in the following Tables 1
and 2, wherein TMA, TEA, PFP, HFP and TFE nean tri nmet hyl al um ni um
triethylalumnium1, 1, 1, 3, 3, 3-hexaf |l uoro-2-(trifl uoromnethyl)2-propanol,
1,1,1, 3, 3, -hq¥ fluoro-2-propanol and 25 2,2,2-trifl uoroethanol,
respectivel'y* 'EHE?W&Q%Wding pRenoreigetsent “pantatilanrophenexade "pr oyrded
in additiqn polynerized particl e-produci ng polynerization: ( 1) an
ef ficient &rvéc@’égqe(ﬁtﬂwmn@mww tareh cpalpo®id @Grk@ed by @hanging
satisfactorily high ol ecul ar weight and (ii) an 5 excellent shape and
particle ISPGp%/?W ifen "cororissd ftaereindtsithe esh NabBaditLahalysh -f or
addi tion polynerization used for producing said addition polyner, a
process for prodpairthes idi e adtd [er_10 o cat al :
corrpoglént for addition p?l%/grreri zaﬁ%ﬂﬁ%aﬁ%?{%‘% o%uégﬁgigﬁfed%ﬂaﬂéﬁgl?ﬁ e
cat al yst MhetadddbinpelnAo kepReiseaitaR, ) r far produgi ng a
pre-pol ynmeri zed ca%)al yst c%oneﬁte@gfggl(ﬁ fﬁ%ﬁ“’%oﬁof}er@'i 24 PTIS# S for
produci ngtsangithofamakyst digt i I [jzation. I M41 0 pro E
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u-oxobis[isopropylidene(cyclopentadienyl)(2-phenoxy)titanium

chloride], u—oxobis[isopropylidene(cyclopentadienyl)
(3-tert-butyl-5—methyl-2-phenoxy)titanium chloride],

10 u-oxobis[isopropylidene(methylcyclopentadienyl)
(2-phenoxy)titanium chloride], M-ox§bis[isopropylidene
(methylcyclopentadienyl)(3-tert-butyl-5-methyl—2—
phenoxy)titanium chloride],
u-oxobis[isopropylidene(tetramethylcyclopentadienyl)

15  (2-phenoxy)titanium chloride], [ -oxobis[isopropylidene
(tetramethylcyclopentadienyl)(3-tert-butyl-5—methyl-2-
phenoxy)titanium chloride],
u-oxobis[dimethylsilylene(cyclopentadienyl)
{2-phenoxy)titanium chlor;de], K -oxobis[dimethylsilylene

20 (cyclopentadienyl)(3-tert-butyl—5-methyl—2-phenoxy)titanium
chloride], H -oxobis[dimethylsilylene
(methylcyclopentadienyl)(2-phenoxy}titanium chloride],
M—oxdbis[dimethylsilylene(methylcyclopentadienyl)
(3-tert—butyl-5-methyl-2-phenoxy)titanium chloride],

25 u—oxobis[dimethylsilylene(tetramethylcyclopentadienyl)

(2-phenoxy)titanium chloride] and K -oxobis[dimethylsilylene
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(tetramethylcyclopentadienyl)(3-tert—butyl-5—methyl-2—
phenoxy)titaniunlchloride}; and compounds formed.by'changing'the
term "chloride” contained in each of the above-mentioned compounds
to the term “ethoxide”, ‘n-propoxide", “isopropoxide",
5 “n-butoxide", “isobufoxide", “tert—butoxide", “phenoxide”,
“pentafluorophenoxide" or “2,6-di-tert—butylphenoxide".
The above-mentioned transition metal compounds may be
used singly, or in combination of two or more thereof.
Among the above-mentioned transition metal compounds,
10 those represented by the above-mentioned formula [4] are
preferably used ag the transition metal compound (B) in the
pPresent invention, and among them, preferred is a transition
metal compound containing én atom of Group 4 as M? in the
above-mentioned formula [4], and patticularly bpreferred is a
15 transition metal compound having at least one cyclopentadiene
type anion skeleton—containing group as L? in the above-mentioned

formula [4].

(C) Organcaluminum compound

20 The organoaluminum compound (C) used in the present
invention may be an organocaluminum compound known in the art.
Preferred is an organcaluminum compound represented by the

following formula [71,

25 R%ALY, . [7]



EW XN~ 3N~--~.,.j NO. ..~~D. M-k O~00, M'i MCp el ~'

10

15

20

25

68

Wherein R’ 15 a hydrocarbon group, and all of R® are the same as
or different from one another; Y is a hydrogen atom, a halogen
atom, an alkoxy group, a aralkyloxy group or an aryloxy group,
and all of Y are the same as or different from one another; and
¢ is a number satisfying 0 < c < 3. ,

R® in the formula [7] is preferably a hydrocarbon group
having 1 to 24 carbon atoms, and more preferably an alkyl group
having 1 to 24 carbon atoms. Specific examples thereof are a
methyl group, an efhyl group, a n-propyl group, a n-butyl group,
an isobutyl group, a n-hexyl group, a 2-methylhexyl group and
@ n-octyl group. Among them, preferred is an ethyl group, a
n-butyl group, an isobutyl group, a n-hexyl group or a n-octyl
group.

Specific examples of the halogen atom of ¥ in the formula
[7] are a fluorine atom, a chlorine atdm, & bromine atom and an
iodine atom, and preferred is a chlorine atom.

The above-mentioned alkoxy group of Y in the formula [7]
is preferably an alkoxy group having 1 to 24 carbon atoms.
Specific examples thereof are a methoxy group, an ethoxy group,
4 N-propoxy group, an isopropoxy group, a n-butoxy group, a
sec-butoxy group, a tert-butoxy group, a n-pentoxy group, a
neopentoxy group, a n-hexoxy group, a n-octoxy group, a
n-dodecoxy group, a n-pentadecoxy group and a n-eicoxy group,
and preferred is a methoxy group, an ethoxy group or a tert-butoxy
group.

The above-mentioned aryloxy group of Y in the formula [7]

N
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is preferably an aryloxy group having 6 to 24 carbon atoms.
Specific examples thereof are a phenoxy group, a 2-methylphenoxy
group, a 3-methylphenoxy group,.a 4-methylphenoxy group,
a 2,3-dimethylphenoxy group, a 2,4-dimethylphenoxy group,
a 2,5-dimethylphenoxy group, a 2,6-dimethylphenoxy group,
a 3,4-dimethylphenoxy group, a 3,5-dimethylphenoxy group,
a22,3,4-trimethylphenoxy group, a 2,3,5- trimethylphenoxy group,
a2,3,6-trimethylphenoxy group, a 2,4,5 -trimethylphenoxy group,
a42,4,6-trimethylphenoxy group, a 3,4,5- trimethylphenoxy group,
a 2,3,4,5-tetramethylphenoxy group,
a 2,3,4,6-tetramethylphenoxy group,
az2, 3,5,6-tetramethylphenoxy group, a pentamethylphenoxy group,
an ethylphenoxy group, a n-propyvlphenoxy group,
an isopropylphenoxy group, a n-butylphenoxy group,
a sec-butylphenoxy group, a tert-butylphenoxy group,
a n-hexylphenoxy group, a n-octylphenoxy group, a n-decylphenoxy
group, a n-tetradecylphenoxy group, a naphtoxy group and an
anthracenoxy group.

The above-mentioned aralkyloxy group of ¥ in the formula
[7] is preferably an aralkyloxy group having 7 to 24 carbon atoms.
Specific examples thereof are a benzyloxy group,
a(2-methylphenyl)methoxygroup,a(3—methy1pheny1)methoxygroup,
a (4—methylphenyl)methoxy'group, a (2,3-dimethylphenyl)methoxy
group, a (2,4-dimethylphenyl)methoxy group,
a (2,5~dimethylphenyl)methoxy'group,

a (2,6-dimethylphenyl)methoxy group,
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a (3,4-dimethylphenyl)methoxy group,

a (3,S—dimethylphenyl)methoxy group,

a (2,3,4-trimethylphenyl)methoxy group,

a (2,3,5~trimethylphenyl)methoxy group,

a (2,3,6-trimethylphenyl)methoxy group,

a (2,4,5-trimethylphenyl)methoxy group,

a (2,4,6-trimethylphenyl)methﬁxy group,

a (3,4,5—trimethylphenyl)mefhoxy group,

a (2,3,4,5—tetramethylphenyl)methoxy group,

a (2,3,5,6-tetramethylphenyl)methbxy group,

a (pentamethylphenyl)methoxy group, an (ethylphenyl)methoxy
group, a {(n-propylphenyl)methoxy group,

an (isopropylphenyl)methoxy group, a (n-butylphenyl)methoxy
group, a (sec-butylphenyljmethoxy group,

a (tert-butylphenyl)methoxy group, a {n-hexylphenyl }methoxy
group, a (n-octylphenyl)methoxy group, a (n-decylphenyl)methoxy
group, a {n-tetradecylphenyl)methoxy group, a naphthylmethoxy
group and an anthracenylmethoxy group. Preferred is a benzyloxy
group.

Specific examples of the organoaluminum compound
represented by the formula [7] are a trialkylaluminum such as
trimethylaluminum, triethylaluminum, tri-n-propylaluminum,
tri-n-butylaluminum, triisobutylaluminum, tri-n-hexylaluminum
and tri-n-octylaluminum; a dialkylaluminum chloride such as
dimethylaluminum chloride, diethylaluminum chloride,

di-n-propylaluminum chloride, di-n-butylaluminum chloride,
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diisobutylaluminmnchlorideandcﬁ:n-hexylaluminumchloride:an
alkylaluminum dichloride such.as methylaluminum dichloride,
ethylaluminum dichloride, n-propylaluminum dichloride,
n-butylaluminum dichloride, isobutylaluminum dichloride and
5 n-hexylaluminum dichloride: a dialkylaluminum hydride such as
dimethylaluminum hydride, diethylaluminum hydride,
di-n-propylaluminum hydride, di-n-butylaluminum hydride,
diisobutylaluminum hydride and di-n-hexylaluminum hydride;
an alkyl(dialkoxy)aluminum such as methy(dimethoxy)aluminum,
10 methyl(diethoxy)aluminum and methyl(di-tert-butoxy)aluminum;
a dialkyl(alkoxy)aluminums such as dimethy(methoxy)aluminum,
dimethyl(ethoxy)aluminum and dimethyl(tert-butoxy)aluminum;
an alkyl(diaryloxy)aluminum such as methyl{(diphenoxy)aluminum,
methylbis(2,6-diisopropylphenoxy)aluminum and
15 methylbis{(2, 6-diphenylphenoxy)aluminum; and
a dialkyl(aryloxy)aluminum such as dimethyl(phenoxy)aluminum,
dimethyl (2,6-diisopropylphenoxy)aluminum and dimethyl
(2,6-diphenylphenoxy)aluminum.
Among them, preferred is a trialkylaluminum; further
20 preferred is trimethylaluminum, triethylaluminum,
tri-n-butylaluminum, triisobutylaluminum, tri-n-hexylaluminum
or tri-n-octylaluminum; and particularly preferred is
triisobutylaluminum or tri-n-octylaluminum.
The above-mentioned organcaluminum compounds may be used
25 singly, or in combination of two or more thereof.

The above-mentioned modified particle (A), transition
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metal compound (B) and organocaluminum compound (C) are
hereinafter refei:red to as the "component (A)", "component (B)"
and "component (C)”, respectively.

The component (B) is used in an amount of usually from 1
X 10°® to 1 X 107® mol, and preferably from 5 X 10°° to 5 X 107*
mol per g of the component (A). The component (C) is used in an
amount of preferably from 0.01 to 10,000, more preferably from
0.1 to 5,000, and most preferably from 1 to 2,000 in terms of a
molar ratio of an amount of an aluminum atom contained in the
component (C) to an amount of a transition metal atom contained
in the component (B).

Regarding a method for contacting the components (A), (B)
and (C) in the present invention, there may be applied (1)} a method
comprising the steps of (i) feeding the component (A), the
component (B) and optionally the component (C) to a reactor for
producing a catalyst for addition polymerization, (ii) contacting
them in said reactor, thereby producing a catalyst, and then (iii)
feeding said catalyst to a polymerization reactor; or (2) a method
comprising the steps of (i} feeding the component (A), the
component (B) and optionally the component (C) separately to a
polymerization reactor, and (ii) contacting them in said reactor,
thereby producing a catalyst for addition polymerization in said
reactor, wherein in case of using the components (A), (B) and (C),
there may be applied a method comprising the steps of (i) contact‘ing
any two components of them to produce a contact product, and then

(ii) contacting said contact product with the remaining one

L —
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component, thereby producing a catalyst for addition
polymerization.
A method for feeding the component (A), the component (B)
and optionally the component {(C) to the above-mentioned reactor
5 for producing a catalyst for addition polymerization, or to the
above—meﬁtioned polymerization reactor is not particularly
limited.Examplesofsaidfeedingmethodare(1)anmthodoffeeding
said solid components, and (2) a method of feeding a solution,
suspension or slurry of each of said components prepared using
10 a hydrocarbon sclvent substantially free from an ingredient
deactivating said components, such as water and.oxygen. Examples
of said hydrocarbon solvent are an aliphatic hydrocarbon solvent
such as butane, pentane, heptane, hexane and octane; an aromatic
hydrocarbon solvent such benzene and toluene; and a'halogenated
15 hydrocarbon such as methylene chloride. Among them, preferred is
an aliphatic hydrocarbon or an aromatic hydrocarbon.
When feeding the above-mentioned solution, suspension or
slurry, a concentration of the component (A) 1s usually from 0.01
to 1000 g/liter, and preferably from 0.1 to 500 g/liter; a
20 concentration of the component (B) is usually from 0.0001 to 1060
mmol/liter, and preferably from 0.01 to 50 mmol/liter as an amount
of a transition metal atom contained in the component (B); and
a concentration of the component (C) is usually from 0.0001 to
100 mol/liter, and preferably from 0.01 to 10 mol/liter as an
25 amount of an aluminum atom contained in the component (C).

A polymerization method in the process-5 of the present
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invention is not particularly limited. Examples of said
polymerization method are a gas phase polymerization method
carried out in a gaseous monomer, a solution polymerization
method using a solvent, and a slurry polymerization method using
5 the same. Examples of sald solvent are an aliphatic hydrocarbon
such as butane, hexané, pentane, heptane and octane; an aromatic
hydrocarbon such as benzene and toluene; and a halogenated
hydrocarbon such as methylene nhloride. There may alsc be applied
a2 bulk polyméri.zation using a monomer itself such as an olefin
10 as a solvent. Each of the above-mentioned polymerization methods
may be a batch-wise polymerization method or a continuous
polymerization method, both of which mét_y be carried out in two
or more steps having different polymerization conditions from
each other. A polymerization time may generally be suitably
15 determined depending upon a kind of an addition polymer produced
and a polymerization apparatus, and it is generally from 1 minute
to 20 hours.
The above-mentioned slurry polymerization method may be
carried out according to a slurry polymerization method known in
20 the art, however, is not limited thereto. A preferable slurry
polymerization method is a method using a continuous
polymerization reactor, which can (1) feed a material such as a
monomer andadiluent (explainedbelow)}, if necessary, continuously,
and (2) take out a produced addition polymer continuously or
25 periodically. Examples of said polymerization reactor are a loop

reactor and a stirrer-carrying reactor. Further examples of said
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polymerization reactor are (1) a reactor containing two or more
stirrer-carrying reactors different from each other in their
structure and/or conditions and connected in series or on a
parallel with each other, and (2) a reéctor containing a
combination of said series and parallel.

An example of the above-mentioned diluent is an inert
diluent (medium) such as paraffin, cycloparaffin and an aromatic
hydrocarbon. A polymerization temperature is usually from about
0 to about 150%C, and preferably from 30 to 100°C. A polymerization
pressure is usually from about 0.1 to about 10 MPa, and preferably
from 0.5 to 5 MPa. Said diluent and said polymerization
temperature and pressure may be selected such that (1) a catalyst
for addition polymerization is kept in a suspension state, {2)
the diluent and at least a part of a monomer are kept in a liquid
phase, (3) monomers are contacted with each other, and {4) a solid
particle-like addition polymer is produced and recovered.

A molecular weight of a produced addition polymer can be
controlled by various means known in the art such as regulation
of a polymerization temperature and introduction of hydrogen.

The above-mentioned components {A) to (C) and monomers can
be fed to a polymerization reactor in :any order by any method known
in the art. An example of said feeding method is a method comprising
the step of feeding the components (A) to (C) and monomers to a
polymerization reactor simultaneously or stepwise. If desired,
the components (A) to (C) may be contacted with each other in an

inert atmosphere prior to contacting them with the monomers.
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The above-mentioned gas phase polymerization method may
be carried out according to a gas phase polymerization method
known in the art, however, is not limited thereto. An axample
of a polymerization reactor used in the gas phase polymerization
method is a fluidized bed polymerization reactor, and preferred
is a fluidized bed polymerization reactor having an expanded
part. Said reactor may have a stirrer therein.

Examples of a method for feeding the above-mentioned
components (A) to (C) to a polymerization reactor are (1) a method
comprising the step of feeding them thereto under a water-free
condition generally using hydrogen, ethylene or an inert gas
such as nitrogen and argon; and (2) a method comprising the steps
of (i) dissolving or diluting them in a solvent to make a solution
or a slurry thereof, and then, (ii) feeding the solution or the
slurry-thereto. Further, examples of a method for feeding the
above-mentioned components (A) to (C) to a polymerization
reactor are (1) a method comprising the step of feeding them
thereto separately, and (2) a method comprising the steps of (1)
contacting optionally selected components in an optional
contactingordertonmke21contactproduct,andthen,(ii)feeding
said contact product thereto.

A polymerization temperature is lower than a melting
proint of the produced addition poljrmer , preferably from0 to 150C,
and particularly preferably from 30 to 100°C. Also, there may
be used a molecular weight-controlling agent such as'hydrogen

in order to control melt flowability of the produced addition
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polymer; Further, an addition polymerizable monomer or a mixed
gas containing said monomer and hydrogen may contain an inert
gas.

In the present invention, there may be carried out the
following pre-polymerization prior to the above-mentioned
polymerization (real polymerization).

The pre-polymerization is carried out, preferably in a
slurry state using a solvent, by the above-mentioned process-2
comprising the steps of (1) contacting the above-mentioned
components (A) and (B) and optionally the above-mentioned
component (C), thereby producing a primary catalyst, and (2)
pre-polymerizing a small amount of one or more kinds of olefins
in the presence of the primary catalyst. An example of the solvent
for the above-mentioned slurry state is an inert hydrocarbon such
as propane, butane, isobutane, pentane, isopentane, hexane,
heptane, octane, cyclohexane, benzene and toluene. When making
the slurry, a partial or total amount of said inert hydrocarton
may be replaced with a liquid olefin.

In the pre-polymerization, the component {(C) may be used
within a wide range such as a range of from 0.5 to 700 mol per
mol of the component (B); and preferably from 0.8 to 500 mol per
mol thereof, and particularly preferably from 1 to 200 mol per
mol thereof. |

In the pre-polymerization, an olefin is pre-polymerized
in an amount of generally from 0.01 to 1000 g per g of the component

(A), preferably from 0.05 to 500 g per g thereof, and particularly
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preferably from 0.1 to 200 g per g thereof.

A slurry concentration in the pre-polymerization is
preferably from 0;1 to 50 g-component (A)/liter-solvent, and
particularly preferably from 0.5 to 20 g-component (A)/liter-
solvent. A pre-polymerization temperature is preferably from -20
to 100 C, ang particularly preferably from 0 to 80C. a partial
pressure of the olefin in the gas phase during the
pre-polymerization is preferably from 0.001 t§ 2 MPa, and
particularly preferably from 0.01 to 1 MPa, excepting an olefin,
which is liquid under the pre-polymerization pressure and at the
pre-polymerization temperature. A pre-polymerization time is
not particularly limited, and is preferably usually from 2
minutes to 15 hours.

Examples of a method for feeding the components (A) to (C)
and the olefin in the pre-polymerization are (1) a method
comprising the steps of (i) feeding the components (A} and (B)
and optionally the component (C) to contact them, and then (i)
feeding the olefin; (2) a method comprising the steps of (i)
feeding the components (A) and (B) and olefin to contact them,
and then (ii) feeding the component (C); and {3) a method
comprising the steps of (i) contacting the component (B) with the
component (C} in the presence of the olefin, and then (ii) feeding
the component (A). Among them, preferred is the method (2) or the
method (3). Examples of a method for feeding the olefin are (1)
a method comprising the step of feeding the olefin stepwise while

keeping an inner pressure of a polymerization reactor at a
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predetermined pressure; and (2) a method comprising the step of
feeding first the predetermined total amount of the olefin. A
chain transfer agent such as hydrogen may be added to a
polymerization reactor in order to control a molecular weight of
a pre-polymer produced.

In the present invention, a product produced by the
above-mentioned pre—pblymerization can be used as a catalyst
component (pre-polymerized catalyst component for addition
polymerization), or as a catalyst. Saild catalyst is a catalyst
for addition polymerization, which can be produced by
pre-polymerizing an olefin in the presence of the above-mentioned
primary catalyst produced by contacting the components (A) and
(B) and optionally the component (C).

Examples of an addition polymerizable monomer in a real
polymerization are an olefin, a diolefin, a cyclic olefin, an
alkenyl aromatic hydrocarbon and a polar monomer, each thereof
having 2 to 30 carbon atoms. Those monomers may be used singly
or in combination of two or more thereof.

Specific examples of the above-mentioned monomers are an
olefin such as ethylene, propylene, l-butene, l-pentene,
4-methyl-l-pentene, 5-methyl-l-hexene, 1—héxene, l1-heptene,
l-octene,l-nonene,l-deceneandvinylcyclohexane;adiolefinsuch
as 1,5-hexadiene, 1,4-hexadiene, 1,4-pentadiene, 1,7-octadiene,
1,8-nonadiene, 1,9-decadiene, 4-methyl-1,4-hexadiene,
5-methyl-1,4-hexadiene, 7~methyl—1,6-octadiene,

5-ethylidene-2-norbornene, dicyclopentadiene,
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5-vinyl-2-norbornene, norbornadiene, 5-methylene-2-norbornene,
1,5-cyclooctadiene, 5,8—endomethylenehexahydronaphthalene;
1,3-butadiene, isoprene, 1,3-hexadinene, 1,3-octadiene,
1,3—§yclooctadiene and 1, 3-cyclohexadiene; a cyclic olefin such
as norbornene, 5-méthyl—2—norbornene, 5-ethyl-2-norbornene,
5-butyl-2-norbornene, 5-phenyl-2-norbornene,
5-benzyl-2-norbornene, tetracyclododecene, tricyclodecene,
tricycloundecene, pentacyclopentadecene, pentacyclohexadecene,
8-methyltetracyclododecene, 8-ethyltetracyclodecene,
5-acetyl-2-norbornene, 5-acetyloxy-2-norbornene,
S-methoxycarbonyl-2-norbornene, 5-ethoxycarbonyl-2-norbornene,
5-methyl—5~methoxycarbonyl-2-norbornene,5—cyano-2-norbornene.
8-methoxycarbonyltetracyclododecene,
8-methyl-8-tetracyclododecene and 8-cyanotetracyclododecene; an
alkenylbenzeneéuchasstyrene,2-phenylpropylene,2-phenylbutene
and 3-phenylpropylene;: an alkylstyrene such as p-methylstyrene,
m-methylstyrene, o-methylstyrene, p-ethylstyrehe,
m-ethylstyrene, o-ethylstyrene, @ -methylstyrene,
2,4-dimethylstyrene, 2,5-dimethylstyrene, 3,4-dimethylstyrene,
3,5-dimethylstyrene, 3-methyl-5-ethylstyrene,
1,1-diphenylstyrene, p-tert-butylstyrene and
p-sec-butylstyrene; an alkenyl aromatic hydrocarbon such as a
bisalkenylbenzene (for example, divinylbenzene) and an
alkenylnaphthalene (for example, 1-vinylnaphthalene); and a polar
monomer such as an @, 5 -unsaturated carboxylic acid (forr example,

acrylic acid, methacrylic acid, fumaric acid, maleic anhydride,
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itaconic acid, itaconic anhydride and bicyclo(2,2,1)-5-heptene
-2,3-dicarboxylicacid); asalt of the@,  -unsaturated carboxylic
acid with a metal such as sodium, potassium, lithium, zinc,
magnesium and calcium; an ¢, 3 -unsaturated carboxylic acid ester
5 (for example, methyl acrylate, ethyl acrylate, n-propyl acrylate,
isopropyl acrylate, tert-butyl acrylate, 2-ethylhexyl acrylate,
methyl methacrylate, ethyl methacrylate, n-propyl methacrylate,
isopropyl methacrylate, n-butyl methacrylate and isobutyl
methacrylate); an unséturated dicarboxylic acid (for example,
10 maleic acid and itaconic acid}; a vinyl ester {for example, vinyl
acetate, vinyl propionate, vinyl caproate, vinyl caprate, vinyl
laurate, vinyl stearate and vinyl trifluoroacetate); and an
unsaturated carboxylic acid glycidyl ester (for example, giycidyl
acrylate, glycidyl methacrylate and monoglycidyl itaconate).
15 In the present invention, each of the above-mentioned
monomers is homopolymerized, or any combination of said monomers
is copolymerized. Examples of said combination are ethylene-
propylene, ethylene-l-butene, ethylene-l-hexene, ethylene-
l-octene, propylene-l-butene, ethylene-propylene-butene and
20 ethylene-propylene-1l-hexene.

The catalyst for addition polymerization in the present
invention is suitably used for producing an olefin polymer. An
example of said olefin polymer is particularly preferably an
ethylene- ¢ -olefin copolymer, and among them, preferred is an

25 ethylene- ¢ -olefin copolymer having a polyethylene crystalline

structure, wherein the @ -olefin has preferably 3 to 8 carbon
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atoms such as l-butene, l-hexene and l-octene.

Example

The present invention is explained in more detail with
reference to the following Examples, but the present invention
is not limited thereto.

Respective items in the following Examples and Comparative

Examples were measured by the following methods.

1. Content of an @-olefin unit in an addition polymer

The term "<& -olefin unit” and the below-mentioned term
"ethylene unit” mean a polymerized ¢ -olefin unit contained in
the addition polymer, and a polymerized ethylene unit contained
therein, respectively. The captioned content was measured by a
method comprising the steps of:

(1) measuring an infrared absorption spectrum of the
addition polymer with an infrared spectrophotometer, FT-IR 7300,
manufactured by Japan Spectroscopic Co., Ltd., and

(2) determining the captioned content from éharacteristic
absorptions of an ethylene unit and an @-olefin unit using a
calibration curve prepared in advance, wherein the captioned
éontent was expressed in terms of a short chain branch number

(SCB) per 1,000 carbon atoms.

2, Melt flow rate (MFR: g/l0 minutes)

It was measured according to the method prescribed in
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Japanese Industrial Standards (JIS) K7210-1995 at 190°C under a
load of 21.18 N (2.16 kg). As a sample, a polymer containing 1000

ppm of an antioxidant was used.

5 3. Swelling ratio {SR)
It was measured by dividing a diameter of a strand obtained
in the above-mentioned Item 2 (MFR) by an inner diameter of a die

(2.095 mm).

10 4. Melt flow rate ratio (MFRR)

It was measured by dividing a melt flow rate, which was
measured using an addition polymer containing 1,000 ppm of an
antioxidant according to the method prescribed in JIS K7210-1995
at 190C under a load of 211.82 N (21.60 kg), by a melt flow rate,

15 which was measured using the same according thereto at 190C

under a load of 21.18 N (2.16 kg).

5. Elementery analysis
{1) Al
20 | An amount of Al contained in the comp'onent (A) was measured
by a method comprising the steps pf:
(i) putting the component (A) into ethanol,
(1i) adding a sulfuric acid agueous solution (1
mol/liter) thereto,
26 (iii) applying a supersonic wave thereto to extract a

metal component, and



X ~r 0 105 Cainms 1 . A process for producing a nodified particle ) a’
carrier or a catalyst conponent for addition polynerization, which 5
conprises the steps of: (1) contacting &4conpound (a) represented by the
following formula [1] with a conpound (b) represented by the foll ow ng
formula [2]) thereby produci ng a contact product, and (2) contacting the

cont act product ] q e b I mul a
[3] in the presence of a pa?ﬂfgpeg%g% tﬁ%ﬁl H%%%l ¥E@§8n £ 8%&?913%&
R2t _ZTHz 1.+ lﬂ? s,.an_atom, of up, rrodrc table; L1 -
is a hydr%gen at om a‘%@dad%ﬁ?%% %?%%ﬁﬁi tﬂa?Bgeﬁp ?@ﬁfséﬁa three Lls
are the sane s or di grent fr nrone another; Rl is an 20
el ect r on- WERHT ARG~ GROUBRBLYShSel ect r on- wi t hdr awi ng gr oup- cont ai ni ng
group, and when nore than one Rl exist, they are the sane as or different
fromone another; Rz is a hydrocarbon group or a hal ogenated hydrocarbon
group;_ T is |ndependently of each other a non-netal atomof Goup 15 or 16
in thé per?bd$% 25 table; and t is a nunber corresponding to the val ence of
T. 106 2. A process for producing a pre-polynerized catal yst conponent or
a catal yst for dddampuntpof Giecontainad ithitble conponset ((Aewasapsasihiredl)
contacting a nodified particle (A produced by the 5 process according to
Claiml wyha anetlaodi comprieing thepstags(BE:
(1) putting the component (A) into a sulfuric acid aqueous
solution (1 mol/liter),
10 | (ii) adding sulfuric acid (95% by weight) thereto,
(iii) heating and evaporating to dryness, thereby
obtaining a solid,
(iv) weighing the solid (W.),
(v) adding sulfuric acid (95% by weight) and hydrofluoric
15 acid (50% by weight) to the solid,
(vi) heating and evaporating to.dryness, thereby
obtaining a solid,
(vii) weighing the solid'(Wz), and

(viii) measuring an amount of Si from the difference of

20 W1 - W2,

(3) ¥
An amount of F contained in the component (A) was measured
by a method comprising the steps of:
25 (i) burning the component (A) in a flask filled with oxygen,

thereby generating a combustion gas,



and optionally an organoal um num conpound (C), thereby producing a primary
catalyst, and (2) pre-polynerizing an olefin in the presence of the primary
catal yst. 10 3. A process for produci ng8& catal yst for addition

pol ymeri zati on, which conprises the step of contacting a catal yst conmponent
for addition polynerization produced by the process according to Claim1l

with a transiti ofiipt8bs68pPAYNENEBYa8NEdnla 8Bk AR ArBRiAEIARRRIHYE NUM
conmpound (C). 4. The process tor producing a catalyst for addit’ion

pol yneri zgbh@eisdaCeidkNg LagCl ai m 3, wherein the transition netal conpound
(B) has at |east one cycl opentadi ene type anion 20 skel et on-contai ni ng

group. 5. A procegs; (Héégqggﬁf | ystofor. addition polynerization,
whi ch conpri ses gﬁe Ltep 0 cd%?gkgpﬁghg %?éq65*9%%S#%%aqgng%yg?iBgﬁﬁﬁnent
for additign,p # ization_ 25 produced g t he process according to Claim?2
) o] . )
with an organog ﬁﬁ?ﬁ8n$§o§88uﬁ8 FE%}VG §°§?° ebF5§%§§ﬁfor produci ng an
addi tion pol ynmer, which conprises the step of addition polynerizing an

addi tion polynerizabl e nononer in the presence of a catalyst for addition 5
polynerizgtion pr§QUced by the process according to Claim3. 7. The process
for” produt¥AYPER addition pol ymer according to C aim6) wherein the

addi tion polynerizable nononer is an olefin. 10 8. The process for
produci ng' Ah” BEgAucdd giv| 9FeEhaceommiongnto Ahdim 6, wherein the addition
pol ynmeri zabl e nononer is a conbination of ethylene and an a-olefin. 15 9. A
process for prodd@itey aad dHdil ifmumpaolesiced fhask porgeidsed ththaittmpyeard,

addi tion polynerizing an addition

18.0 ml of toluene and 12.5 ml (25.0 mmol of trimethylaluminum)

10 of a toluene solution {concentration = 2.00 mol/liter) of
trimethylaluminum were put, and the resultant mixture was
cooled to 5C. To the cooled mixture, 4.6 ml (33.3 mmol) of
1,1,1,3,3,3—hexafluoro—2-(trifluoromethyl)-2-propanol was
added dropwise over 0.25 hour, and then, the mixture was

15 stirred for 1.5 hours at 5C. To the mixture, there was added
4.98 g of silica (SYLOPOL 948, manufactured by Davison Co.,
Ltd.; average particle diameter = 60 4m; pore volume = 1.70
ml/g: and specific surface area = 292 m?/g), which had been
heated at 300C ‘in a stream of nitrogen. Silica adhering to

20 the inner wall of the flask was washed down with 5.0 ml of
toluene. The mixture was stirred for 5 minutes, and then, 0. 44
ml (24.5 mmol) of water was added dropwise thereto over 0.5
hour. Thereafter, the mixture was stirred at 5C for 1 hour,
at 40C for 1 hour, and then, at 80T for 2 hours, in this order.

25 The resultant solid was washed four times at 80T using a

filter with 50.0 ml each of toluene, and then washed two times



pol ymeri zabl e nononer in the presence of a catalyst for addition
pol yneri zati on produced by the process according to Caim5. 20 10. The
process for producing an addition polyn® according to Claim9, wherein the
addi tion polynerizable nmononer is an olefin. 11. The process for producing
an addition polynmer 25 according to Caim9, wherein the addition

pol ymer i zaplre 4R RYMRI e r St @r & UL %tﬂlﬂ@ s%frnﬁewi)ﬁ egﬁ.ﬁnﬂla@a@ﬁ%fﬂe ane 108
12. A process for producing an addition polynmer) which conprises the Step
of additi IaZi-Ng Liian l,yqrer.i zabl noner_in th [esence
of a cata ys?ﬂ %?ngéftql ollﬁp%a‘g% %/‘%ear isg’a jidgﬁwapr o‘gﬁ%ggow&? e %r%%‘gggeg
according to Claim % 1@1 The frocess for producing an addition polyner
accor di n8°¥%3815f5n‘? 260 i ef @F nt (MRUBddF REBRPEOPTREUCARS & hodd e of The
olefin. 10 14, Th% Rr ?L;ess for producing an addition polyner according to
d ai m 12)SUARBPREAT: h& d(ﬂstiUhepSP?l?ﬁPie’%anl(@*honorrer is a conbination of

et hyl ene and an a-olefin. 15
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ca] ca] ca] calU] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] c
a] cal] cajwictlf} cfgan, was evacuated. Into the autoclave, hydrogen was
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added 0.9 ml of a hexane solution {concentration = 1 mmol/ml)
of triisobutylaluminum. Next, 0.50 ml of a toluene solution
(concentration = 2 fZmol/ml) of racemic

20 ethylenebis{l-indenyl)zirconium dichloride, and 7.l3 mg of the
componept (Al) (solid catalyst component) produced in the
above Example 1 (1) were added thereto in this order.
Polymerization was carried out at 70C for 20 minutes, during
which a mixed gas of ethylene and hydrogen (hydrogen

25 concentration = 0.45% by mol) was continuously fed thereto so

as to keep the total pressure constant. As a result, there was
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Example 1 (2) was repeated except that (i) 7.3 mg of the

25 component {Al) was changed to 6.4 mg of the component (A4) produced

in the above Example 4 (1), (ii) the gas composition in the system
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100 = 4.6, MFRR = 44 and SR = 1.44.

Example 5
(1) Production of the component {(A5)
Example 1 (1) was repeated except that (i) 4.6 ml {33.3
15 mmol) of l,l,1,3,3,3-hexafluoro—2-(trifluoromethyl)—2-propanol
was changed to 2.4 ml (33.3 mmol) of 2,2,2-trifluoroethancl, and
(ii) 4.98 g of silica was changed to 5.03 g thereof, thereby

producing 8.79 g of the component (A5) as the component (A).

20 (2) Polymerization
Example 1 (2) was repeated except that (i) 7.3 mg cf the
component (Al) was changed to 6.2 mg of the component (A5) produced
in the above Example 5 (1), (ii) the gas composition in the system
was changed to hydrogen = 1.01% by mol and l-butene = 3.09% by
26 mol, (iii) the hydrogen concentration of 0.45% bﬁr mol in the mixed

gas of ethylene and hydrogen continuously fed was changed to 0.43%
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(A7) as the component (A). An elementary analysis of the
component (A7) showed a result of Al = 2.3 mmol/g, Si = 8.2
mmol/g and F = 8.9 mmol/g.
20
(2) Polymerization
Example 1 (2) was.repeated except that (i) 7.3 mg of the
component (Al) was changed to 6.0 mg of the component (A7) produced
in the above Example 7 (1), (ii) the gas composition in the system
25 was changed to hydrogen = 1.05% by mol and l-butene = 3.62% by

mol, (iii) the hydrogen concentration of 0.45% by mol in the mixed
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(2) Polymerization
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using a-filter with 100.0 ml each of toluene, and then washed
25 two times at room temperature using the same with 100.0 ml each

of hexane, in this order. The washed solid was dried under a
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in the mixed gas of ethylene and hydrogen continuously fed was
changed to 0.42% by mol, and (iv) the polymerization time was
changed to 60 minutes.
As a result, there was obtained 15 g of an olefin polymer.
15 A polymerization activity per mol of a zirconium atom was 1.5

X 107 g/mol-Zr/hour, and that per g of the solid product was 2,100

g/g-solidproduct/hour.TheobtainedolefinpolymerhadSCB==7.9.

Comparative Example 2
20 (1) Production of catalyst component
Comparative Example 1 {1) was repeated except that (i)
88.0 ml of toluene was changed to 97.0 ml thereof, (ii) 12.5
ml (25.0 mmol of trimethylaluminum) of a toluene solution of
trimethylaluminum was changed to 3.4 ml (25 mmol) of
20 triethylaluminum, and (iii) 4.86 g of silica was changed to

4.89 thereof, thereby obtaning 6.45 g of a solid product. An
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changed to 60 minutes.

As a result, there was obtained 12 g of an olefin polymer,.
A polymerization activity per mol of a zirconium atom was 1.2 X
15 10’ g/mol-Zr/hour, and that per g of the solid product was 1,700

g/g-so0lid product/hour. The obtained olefin polymer had SCB =

8.1.

Comparative Example 3
20 - (1) Production of catalyst component
Into a 50 ml four necked flask purged with nitrogen,
17.0 ml of toluene and 2.05 g of the solid product obtained
in the above Comparative Example 1 (1) were put, and the
resultant mixture was cooled to 5C. To the mixture, 3.5 ml
25 (7.0 mmol) of a toluene solution (concentration = 2.00

mol/liter} of pentafluorophenol was added dropwise over 0.5
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10 Example 1 (2) was repeated except that (i) 7.3 mg of the

component (Al) was changed to 6.8 mg of the s0lid product obtained

in the above Comparative Example 3 (1), (1i) the gas composition

in the system was changed to hydrogen = 1.06% by mol and 1-butene

= 3.52% by mol, (iii) the hydrogen concentration of 0.45% by mol

15  in the mixed gas of ethylene and hydrogen continuously fed was

changed to 0.46% by mol, and (iv) the polymerization time was
changed to 30 minutes. |

As a result, there was obtained 140 g of an olefin polymer.

A polymerization activity per mol of a zirconium atom was 2.8

20 X 10° g/mol-Zr/hour, and that per g of the solid product was 41, 000

g/g-solid product/hour. The obtained olefin polymer had SCB =

20.4, MFR = 7.5, MFRR = 34 and SR = 1.38.

Comparative Example 4
25 (1) Production of catalyst component

Comparative Example 3 (1) was repeated except that 2.05
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hydrogen atom, a hydrocarbon group or a halogen atom, and three
L's are the same as or different from one another: R' is an
20 electron-withdrawing group or an electron-withdrawing
group-containing group, and when more than one R* exist, they are
the same as or different from one another: R? is a hydrocarbon
group or a halogenated hydrocarbon group; T is independently of
each other a non-metal atom of Group 15 or 16 in the periodic

25 table; and t is a number corresponding to the valence of T.
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component for addition polymerization produced by the process
according to Claim 1 with a transition metal compound (B) and

15 optionally an organcaluminum compound (C).

4. The process for producing a cataiyst for addition
polymerization according to Claim 3, wherein the transition metal
compound (B) has at least one cyclopentadiene type anion

20 skeleton-containing group.

5. A process for producing a catalyst for addition
polymerization, which comprises the step of contacting a
pPre-polymerized catalyst component for addition polymerization

25 produced by the process according to Claim 2 with an

organoaluminum compound (C).
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15 9. A process for producing an addition polymer, which
comprises the step of addition polymerizing an addition
polymerizable monomer in the presence of a catalyst for addition

polymerization produced by the process according to Claim 5.

20 10. The process for producing an addition polymer according

to Claim 9, wherein the addition polymerizable monomer is an

olefin.

11. The process for producing an addition polymer
25 according to Claim 9, wherein the addition polymerizable monomer

is a combination of ethylene and an & -olefin.
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polymerizable monomer in the presence of a catalyst for addition

5 polymerization produced by the process according to Claim 2.

13. The process for producing an addition polymer
according to Claim 12, wherein the addition pelymerizable monomer
is an olefin.
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l14. The process forr producing an addition polymer

according to Claim 12, wherein the addition polymerizable monomer

is a combination of ethylene and an ¢ -olefin.
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