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1984, Ewen rac-Ft[ Ind] 2TiCL (56 %) meso-Et[ Ind] ,TiCl, (44 %)

MAO( ) , ", 1985 , Kaminsky  rac-Ft
[ Ind] 2ZrClz « rac-EY| IndHs] 2Z:Cl.~ MAO e

20 . .
(MesC) + (CH,CH,) « (MexSi) .
. R Ge. Sn
B.N.P.O.S . .

1 558 B AT (Me,C . CH,CH, \MeSi) 47 Bk 1 4 & 18 14 7

Cz ~ CS ~ C] \CZV
C2 ’

B

( Me2Si(2-Me-1-Ind) 2Z1Cl> . Me2Si (2-Me-4-'Bu-1-Ind) 2Z:CL. ')

B ° 2

(1978—),



’ a- OB
o

MAO . rac-MeSi(2-Me-4-Ph-1-Ind) ,ZiICL, MAO™ . rac-Me;Si (2-Me-4-
naphthyl-1-Ind) ,Z:1Cl, MAO™ . rac-Me, C( 3~ Bu-1-Ind) 2Z1Cl, MAO"
Cs ( MeC(Cp) (Flu)ZrCL' ).
Ca s .
:Me; G CH,CHy,<"MeSi, . ., (Flu) (Cp)
Cs . Flu ( Flu )
, 2.7, MeC(Cp)(2,7-'Bu-9F)ZiCL' " . Cs
a- . C

,C MAO

Cs s .
Cov Cov , B-H

,Me;Si(9-Flu) ,ZrCl, MAO 10 ~40 :
(8

2 HTEFWERET R AS R E AR

2.1
, CH, .MeHC. Ph,C. Ph,Si
. Ge.Sn
Me,Ge-Me;,Sn
C , H, C<Me, G G Hy <

Me:Si , Ph> G<"Me:C, Ph2Si<_Me:Si. 3 ,

Me:Si< MexC<_H2C.  Resconi , H2C( 3-'Bulnd)2Z:Cl MAO  H:C
(3-'Bulnd) .ZtMe, MAO  7,=30~70C (mmmm= 95 % ~ 98 % M, =
70000 ~780000. T,,=154 ~ 163 0)' " . Me, C( 3-'Bulnd) ,ZrCl, MAO o

2 , Me, S | Si < PhySi o
/\

Cs Ca
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Me2C> PhoC> CH2CH2>> Ph2Si> MesSi s

Ph,C_> CH,CH,™> Me,C ~Me; Si> Ph,Si, Al 1 .
Me2Ge Me:Si . Me:Si( 2, 3, 5-MesCp) :MCL /
MAO(M=Zr, Hf) ( Tn 160. 1 C.161. 8°C)
386 125 B, 750MPa , Me>Ge ( CpMey) , HIC1, MAO
1- 4 , , Chien
( ) [16~18)
( 2) ° B 4
(—60C~070), s
, . Hermann
Me; SnCp,Zr(NMe,) » Sn[ Cp.Zr( NMe) -] 2, Me,Si
[ 9]
1 )
[ Zd M [ TIBA] M Jmin Iy b ['C el Myax 1073
1 rac-Me;Silnd, ZiMe 10 0.5 / / 6.6 1435 525 0.84 16
2 rac | Silnd,ZtMe' 10 10 / / 3.7 1488 751 0.90 16
3 me CSihdZiMe 10 1.0 15 076 2.1 1541 676 1.20 17
1th
Ph/\/ i
4 rac- \l Gelnd,ZMe 10 2.0 % 09 918 1507 811 592 18
- /I\
Ph
a— :T,=25TC, 50ml, P(C,H,) = 10Psig, TIBA [PhyC" B( C4Hy ) 43 b— 10PgPP/( (mol Zr) *[ C3H{ “h); e—
PP sd—
2.2
Cp\IId 9 B
N ° SiMez
CH2CH: \SiMezSiMezl .
CHz ) 3 \( CHz) 12 MeQS ICH2 CHz S]NIez N MAO N
X Eg .
Flu . Al

X(Fly) SZACBO X YA Y ON MboS e GHa CHa CHM e 51k Més SiSiMen ) :



[1] [25

2 ° B

X(Flu) (Cp) Z1CL[ X=CH, .(CH,) -+ (CH,) 5+ ( CHa) 4] , ,
«“ ) (CHy) > (CHy) 4>
(CH,) s> CH,'™' . , ) ,

B B ° )

3 RET AR R 2R 1 A

P.B.N.O.S.As C.Si ) >

3.1 P
P Si (0.11lnm 0. 117nm), P

Parkin P [ RP(CsMes) 2] MCL (M= Ti.Zr.Hf), [ PhP
(CsMes) 2] ZtClz [ Ph(S)P( CsMex )2] ZiClz <[ Ph( Se) P(CsMes) 2] ZtCl: MAO [
1. 7.1.8.1.7.1 9¢ { mmol Zr°am°min)]  Me2Si( CsMes)2Z1C MAO [ 1. 9¢ [ mmol
Zr°am  min)] "% . C2 , [ PhP( Ind) 2] ZrCl- MAO
Si.C e
P G [ PhP(Cp) (Ind)] ZiCL MAO , 30
80. 7%, 1.8X 10°g gM.h), Me,Si
Me; C.CH,CH, .
P Cy [ PhP( Flu) | Z:Cl, MAO , Si.C
32 B BP

[ 3]

2

PhBCp2ZiCl' ™ « RB( Ind)2Z1Cl ( R= Me. C (SiMes )3) "™ . Ph ( SMe: )
BCp,ZiCL"™" . Ph( PMe; ) BCp,ZiCl
(M,=3293, M, IM,=3.1)"",
G ( i-Pr),N-B( Ind),ZiCL' ®  Ph(Me;P) B(Ind),ZrCL'™  MAO
, ( 71. 8%.85%) . P PhP
(Ind) ,Z:CL MAO, Si.C “,
, Ostoja B P s
B 1. Al('Bu) s MexPhANHB( CsF's )4 ,
. 94 %, 200 . 7,=5%0°C | 434
%, . -
33 N
N Alt Si—N —Si
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N Si \
(Me2Si—NR—MeaSi) Cp2ZiCL (R= Me.
PhC:Hs." Bu.CH:= CH.MeOC2 Hy) 7 MAO B Cly
[ 3% 10°PE g Zrh)]. chB
. Me:Si—" BuN —M e, SiC p, HfCl, MAO
1650kg mol, B3
2), 1 BP
2 Si—N—Si (8
fkgPE* (mmol[ Za] h) ! fkg* mol e
CpZ:iCly 110 300 139 9
(Me,Si—" BuN —Me,Si) Cp,ZCl, 215 420 140 4
( MeSi— "BuN —Me,Si ) CpH{Cl, 14 1650 138 3
( MezSi— "BuN —Me;Si) Ind,ZrCly b 140 1150 138 9
a— : T,= 60 C,500ml ,P(C3Hg) =1 0X 10%Pa, [ Al fM] =5000; 1;b—
N , [36]
34 O
N , Si—0—Si
. BT 2). rac-1. meso-1 MAO
7,=50 ‘C.Al Zr=12500 19. 54X 10°gPE [ molZr° h) , 50. 9
; Cp2Z1Cl, MAO ,
142. 2°C. rac-2. meso-2 MAO , . 4MAO
. 3Mao
R
G\ MeZSi/CY'\
Me,Si ZrCl, Me,Si—™" Zrcl, 0/\ #iCl
O\ . O\ . Mezsi\@/L
Me,Si Me,Si
R
R= +Bu,3 H,4
-1 -1 -2 -2
2 Si—0—Si
Si—0 —Si Me2Si Cp2Z1Cl: MAO
,Cp—M —Cp

Si Si

2
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4
, Raush rac-1" ( meso1""") | TIBA [PhsC"
(CeF's) 4 .
MAO . , ,
- . MAO ,
4 WAHER K BB AR
, Brintzinger MeSi '™,
e MAO ,
38%( 3A)  80%( 3B). . ,
Cp (69. 6 (A)62°(B)) , Noh Me,SiOSiM e
B 3C)  MAO , Et(Ind),Z:1Cl, MAO .
CpaZ1Cl, MAO, Me,Si0SiMe, Cp (4.1
I
Mf/f;isl rCl, Me,Si SIIH/Q 7rCl,
CD/ Me,Si /"51 d
A
B C
3
3 Si—0—Si L4tla
b M, (X 1073 M, Im,
Cp, 2%:Cl, 2250 61 2.6
Ind,27:Cl, 2452 66 2.6
Ei( Ind) ,22xC, 3073 68 2.6
[#,H-(Me,Si0SMe,) ,( CsHy) 5] Z1Cl, 5254 12 2.3
a— : T,=70°C,[ Al] { 7 =10 000, 1, =2h; b—kePE {mol Z1] *h°am).
Bercaw Me,Si es 4), 1~3 Cs
. MAO \ (> 9. 5%) .
PhoC( Cp) (Ind) Z:1Ck MAO , 1~3 4~5
Ci . MAO ,

Me, C(3-MeCp) ( Flu) ZrCl, MAO
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R
+
LR—CHMe; O N
Me,Si ZrCl, 2. R=SiMes;
M6251 3 R:m&; ) ’
4. R=CHM eEt; ,
5. R=CHM e(Me; , ( CH ).
4 MesSi ( PnC . Si.Ge . )
( BP / )«
(Ge-Sn )
(0 ° ’
, . MAO . . .
(a) (GGC) . , .
N , o (C3 ~ Co) , a-
(b) . ,
, Kaminsky-Sinn . ,
2 [44] . 2 2 2
., [ rac-Me:Si(2-MesSi-4' BuCp) 2 YH] 2 Zr e
[ Me2Si( CsMes) 2MH] 2( M= Nd, Sm, Lu) a- [ (CsMes)2MH] » 10
1S’ Hajime Yasuda Me:Si
[47] [ 48]
(¢ TiZr .
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The Sythetic Methods of Dendrtic Polymer

ZHU Ming-gang, ZHANG Qi-zhen, HOU Zhao-sheng
( Chemistry & Chemical Engineering College of Shandong Uniersity, Jinan 250100, China)

Abstract; The sythetic methods and the sythetic mechanicisms of dendritic polymers were reviewed, and
some new developments in this respect were introduced.

Key words: Dendrtic polymer, Hypeibranched polymer, Dendrimer, Synthetic method

(LEF257)
The Developement of Research on New-bridged Metallocenes in
Catalytic Olefin Polymerization

HOU Wei-feng, SUN Jun-quan ’
(United Laboratary of Chemical Reaction Engineering, Zhejiang University , Hangzhou 310027, China)

Abstract: New development of bridged metallocene catalysts for ethylene polymerization, a-olefin polymer-
ization and ethylene Ja-olefin wpolymerization was reviewed. Our review will foculs our attention on the effect of
the nature of bridges.

Key words: Bridged metallocene catalysts: Olefin polymerization; The nature of bridge and the perfor-
mance of catalysis; Ge Sn B P N O bridge



