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wn EPrR 3F RERAE AR 245 55y T RATERE) okl IR 68 DA%, FLAR B /N B 2 an
B M 2K A RS Y 5, 7- TR, 63 B0 SLERAY, R MCM-41/MAO ARG 4
JBAEEW ((B2Cp)2ZiCl> (1), (CsHiCp)2Z1Cle (2)) . HAgm T HRYB 70 F & B EA R, SHHE1E
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R SR B oy SR 43 F R RN 45 S AR B R AR, A TR A%, S5¥MELkREMT. 3@
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REERRER T2k AL BT IS R N B 5 70 3 o 128°C A 135°C) . BRIy T B A AR LA K, %
LI I S 4 5, 4300 S AL 70 o P U B N B B s S R e T

X MCM-41 1y B ZE & WAL J5 5128 [ Me:C (Cp ) (Flu) 1Z:Cl > 7] LA 75 [8] LR Py ( PP ) » SR 12 A4
ek 2 A SR B 531075 2 PR 5 5 PR SR A PR 700 60 B RV P ARG PR Ve P TS A58 v i) 3 R v s
iOESTST
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SINTI JE T MCM-AL 53T AT RAZELAC Ti (OC: Ho )i JALCi-CiH )s AL IR 50 43 -0 LB S 36 P v
DTEIRE S T8 8 A0 ) B FLAl T 5 3 I 0 20 T I AR — D B2, IR 2> T 343
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FUAE A PR FE FET . N 3 P oo S 7 7 AT £ 5% 56 480 B0 0 A 300 ) A 85/ 75 45 & 53 P2, MCM48 @ [ Nd
(AlMe: )s 1/ AICH AL S0 — 46 TS 7= v I sk S b ) & B> 990, 4y T M, @ik 1,029, 000g «
mol 4> TR ATARAS AN 1.33, M2 MCM-48/E AIC1 & Si0:/Er-AICT $ 3 Ak 70l 2= B =4
STREAG TR ™2, BT Ln(AIR, )s[ELAICL B —2KHRAERY 1, 3- ke s & BRRAL 7). 20k
AN TR B 25 B RAF L 4 B BB R R R T & EAFI TR IRRAE S T2 IR
2 ) PR SR PR PR A i AR B

S SN Ko ® ey AR Y EE e e 31

4.1 BEREHS

B B340 00 S B AL R R 3R A BN R 9 B e 3R 200 S TR T8 » T % 43 Ttk
FLIE PTG BB R RS TR 2 W R A6, B B RIS R S R JE3 D 0,

BIGIRIY A RETEAS M R, 5 TSR, R R R B R R e S % 5%, N ILE
T (MSF ) 2% CpeTiCls fHAL 246 3 A 1581 J6 ST AL . Z2 TH G M 1 b B e 3% 5 M 3R 2 M 47 4, 1A% 30
~50mm"" (P 12(a)), MCM-41/CpTiCl: TR B 2.4 [ BE B 1 2 P ATHED (9 43 K £F 2k (9= 60nm ) 19 5%
AT, TEHMET IR T 4™ (LI 12 (b)-(d)) . B AR TR T 2 BF ek B R T b A FLAE IR i
AR SRR RIS IR e 1 2 BER T BB 20 ok e 52 4 W REE, e B B 38 T DU TS B TR 3R
2" (L 13),

K12 RN SEM KR
(a) Cp2TiCl: @MSF/MAO JERUH IR Z A+ (b) CpeTiCls @MCM-41 JE B HA HICHEAR 0 3R Z A6 BHOK £F 485
(¢) CpeTiCle @MCM-41 JE i Y B B HERR B0 3R AR MOKREF4E: (d) (o) TP RS RCK IR
Figure 12 SEM images of the PE sample (a) PE produced by Cp:TiCl: @MSF/MAO (b) a loosely packed bundle of
PE microfibers produced by Cp2TiCl: @MCM-41 (c) a compactly packed bundle of PE microfibers produced by
Cp:TiCl: @MCM-41 (d) a magnified image of the crack position shown in part (c)

rac-[Z1Cl: (EBI) ] @MCM-41/MAO Y P4 3R 4 e B A R B X A 1 TSRO mu 16 45 A 7 [ S
PR Akt LB BR T SR S » A% 10 o (DL 14
4.2 BREZHE PR

LG SRR ARAR G BTGB S 5 TOHLA 5 A B BT (8 T LA 7E B I e ek LA K R
S SRR AU IR SRS PR RIRIEAS S T . 1 L T IeHUE ZS A R S/ T LS R A
R R,
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I

13 SEM &%
(a) =BEAR BRI A FLRERCRE : (b) SAB ek A FLEERR AL 2 IR B = ARG Z I SARR G T4
(c) BEIAR LR FLREIREE: (d) BRI N FLEERREE E R B BARG 20 SR G T
Figure 12 SEM images of (a) a mesoporous silica film on a mica plate (h) PE produced by
Cp2TiCl: @mesoporous silica film coated on mica plate (¢) a mesoporous silica film on a glass plate (d) PE

produced by Cp:TiCl: @mesoporous silica film coated on glass plate

IR AWE ARB N S0, 2 TEHUEURLG 2 BRI A Y TR
PR R 4 (S AT IV (R ISR & R oL 7
W) 2 IR AE SR B P AR AR T S S R 17 L R L 7 P
AR — ARG, N REFEAR & 3R A o b i i R e v RS
A 42 B A R TS K SRR P T L R A 2 R s . [
I KK T A2 5 ISR FE 2, Poly (TMSPMA )/ /7L Si0: 44 &2 & 44
BHSEEER AR e, B AR T ARG B R AR, S5 TC L
R N2 WA b 1 W 2o K S8 AT P RS [, 24 A7l Si0. &y B 14 Bi(Ind)oziCl @MeM-41
8456 (wt) I, W L0 K SRR 5 87 1400 32k /m’ , KRB &M TOHCR PG ) SEM 1115
BB AL B 725 R B BN TL Si0: 998 N B, BB BB sz g Tigwe 1 SEM images of fsotacic
i8] polypropene produced
e by Et(Ind)2ZrCl: @MCM-41
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Research in Olefin Polymerization with Catalysts
Immobilized onto Molecular Sieves

YANG Kefang > XU Hao " GUO Cun-yue DONG Jin-Yong
(1. Key Laboratory of Engineering Plastics, Joint Laboratory of Polymer Science and Materials s
Institute of Chemistry - Chinese Academy of Sciences: Beijing 100080, Chinas
2. Graduate University of the Chinese Academy of Sciences Bejjing 100049, China;
3. State Key Laboratory of Metastable Materials Science & Technology s College of Materials s
Yanshan University > Qinhuangdao 066004, China)

Abstract; Zeolites are crystalline aluminosilicates with a framework structure based on the three-dimensional
arrangement of TO4(T = Al, Si, P, B, Ga, Be, etc)- Molecular sieves play both the role of supports of catalysts
and nanoreactor for the olefin polymerization to proceed- The olefin polymerization process is more controllable due to
the immobilization and the resulting polyolefin exhibits adjustable molecular weights: polydispersity index rheology »
stereoregularity » comonomer content and improved morphology - A review focused on the research and development of
olefin polymerization with catalysts immobilized onto molecular sieves is presented herein-

Key words ; Molecular sieves; Immobilization; Catalysts; Olefin polymerization; Development



