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Fig. 1 The structure of disubstituted diether
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Fig. 2 The structure of 9,9-bis( methoxymethyl) flucrene{ BMMF )
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MgCl,/TiCl, /Phthalate i b 77 B9 & 1 : & R
F 5 MgClL /TiCl,/BMMF #£4L 7] 4 7 , {8 £
ABI% 8 F & 5 Phthalate (¥ 46 8 : Phthalate £
BE/R N 10).

FRAFERERESE B TRE 250mL =0
ERMASSASRRE BHAKS KRS, #
REMNEIHET 1.1013 X 10°Pa, MA X H —
ERE AlEt; B4 100mL( Phthalate fE{L AT H
mA—ERH DDS), {5 & 8 BT m AR, X
ERRFH.1h G, MA 100mL #EREANZ
KRIERR (BN S%), REWHAIXKZERRE,
OCHETREEE, RALHANRSOHERE
SRAFERLME2.
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XL(ABRA TMS, B HA 0-CD,Cl,),373K M5E.
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BT HHAZERE 135£0.1C T, @]
=1L0X 0 * XMV HARAKBNEN ST
B AT EBRASEAERE 21 B
43336 B (X b 8, BMMF & 1k 3 #1 Phthalate
RIS F RN 3.25%F2.96%.
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GFPHREAARRNBENS, FXBH AlEy
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MARE RS

Table 1 Results of propene polymerization with MgCl, /TiCl, /BMMF-AIEt, catalyst®

R Al:Ti T Activity® I M. Ta
{mol/mol) (T) (x107%) (%) (x107%) (T)
1 40 30 7.680 97.6 39.50 162.3
2 40 40 7.791 96.7 38.12 161.8
3 40 50 7.342 96.2 33.49 161.5
4 40 60 5.960 95.8 25.74 161.2
5 40 70 3.852 95.2 16.57 161.¢
6 40 80 3.653 95.0 12.05 160.5
7 30 70 3.567 95.1 20.55 161.5
8 60 70 3.315 95.5 22.35 161.5
9 100 70 2.976 95.3 21.47 161.0
10 150 70 3.186 95.3 11.84 160.0
11 200 70 2.833 95.2 12.02 160.5
12 250 70 2.904 95.8 14.62 161.1
13 300 70 2.696 95.5 10.67 160.5
*Polymerization conditions: catalyst = 120 ~ 160 mg, heptane = 100 mL., propene pressure= 1. 103 > 10° Pa,[ AlEt;] = 3. 6 mmol/mL in heptane,
time=1 h;
b gPP/(gTi-h);

* Isotacticity index:xylene insoluble polymer fraction at 25T ;

9 Melting temperature( second fusion:rate 16C /min)
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Table 2 Results of propene polymerization with MgCly/TiCL, /Phthalate-AlEt; /DDS catalyst*

Run Al:Ti T Activity® I M, T

{mol/mol) (T) (x107%) (%) (x107%) (T)
1 40 30 0.862 97.6 24.66 163.3
2 40 50 1.052 97.2 20.32 162.8
3 40 70 1.263 97.3 19.44 162.0
4 40 80 1.427 96.4 14,74 161.7
5 60 70 1.585 96.9 18.06 161.9
6 100 70 1.731 97.8 16.82 163.7
7 200 70 1.607 95.8 15.07 160.5
8 300 70 1.594 95.3 12.24 160.2

*Polymerization conditions: catalyst= 120 ~ 160 mg, heptane = 100 mL, propene pressure=1.103 X 10° Pa,[ AlEt;] = 3. 6 mmol/ml. in heptane,

tme=1 h,DDS: Ti=10:1;

b gPP/(gTi"h);

* Isotacticity index: xylene insoluble polymer fraction at 257 ;
4 Melting temperature{second fusion : rate 10K /min)
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TERAANERN BMMF 88 FHE2 54 E
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Fig. 3 Methyl region of the '* C-NMR spectrum of the
polypropene( from Run 2)




194 B % T % #

2001 4F

ZHERLFERTA RS EFE. R ek

K@ IEAEM, M mmmr:mmm>>1:1. R

0% B H T4 5 43 5 P8 mmmm 1 mmme, 5§

EBEBERXVLHEE (m)THTHIAXHRE:
I{m) =2[mmmm] /[ mmmr] + 3

HFRARB AT HEE (m)H 53.8. AL

S>lommr] # [rree] > [rrrm | RA S A F D&
AP EASEBRYNBERTEREERMNI
=, iy 1T W 7E MgCl, /TiCl,/BMMEF-AIEt; L,
BT HE Ti B POMEE Mg B TFRAFE
AR, FEERFAREE SO, DFREEP O
Ve 338 7 4 o oL

F¥ mmm+ mrr=1.0,rrrr = 0.9, B mmmm ]
REFERENCES

Hu Y,Chien ] C W.] Polym Sci, Part A:Polym Chem, 1988,26:2003 ~ 2018

Arzoumanidis G G, Karayannis N M. Appl Catal, 1991,76:221 ~226

Soga K, Shiono T,Doi Y. Macromol Chem, 1988,189:1531—1541

Paukkeri R, liskola E,Lehtinen A, Salminen H. Polymer, 1994,35:2636 ~ 2643

Himont. EP, 03614944, . 1990-04-04

Fox T G,Gratch S. Loshaeh Rheclog. Vol 1. New York: Academic Press,1956.425—434

Morini G, Albizzati E,Balbontin G, Mingoez 1, Sacchi C M, Fortini F, Tritto 1. Macromol , 1996,29: 5770~ 5776

~N AN B W B e=

STUDY ON ZIEGLER-NATTA CATALYST FOR PROPENE
POLYMERIZATION WITHOUT EXTERNAL ELECTRON DONOR

XU Demin, ZHANG Mingge, HAN Shimin, HU Youliang
( State Key Lab of Engineering Plastics , Center for Molecular Science , Institute of Chemistry , Chinese Academy of Sciences , Beijing  100080)

Abstract The catalyst MgClL /TiCl,/BMMF-AIEt; prepared with a novel complex 9, 9-bis
(methoxymethyl) fluorene(BMMF ) as internal donor was applied to propene polymerization without any
external donors and the isotacticity of polypropene obtained was over 95% . In comparison with the catalyst
MgCl,/TiCl, /Phthalate- AlEt; /DDS, the catalyst of MgCl, /TiCl, /BMMF-AIEt, showed high activity. The
effects of polymerization conditions such as temperature and Al: Ti ratio on the activity of catalyst,on the
molecular weight, the isotaticity and the melting point of polypropene were studied. Polypropene was
characterized by ">*C-NMR spectroscopy and the structure of polypropene was studied.

Key words Polypropene, Ziegler-Natta catalyst, Electron donor



