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Fig. 1 GPC curves of the polymers in Table 1
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Table 1 Results of propene polumerization with different catalysts ©
Catal .1*" Activity x 1073 Heptane-soluble fration Heptane-soluble fration Heptane-insoluble fration
yst
(%) (gPP/gTi h) at Toom temp( wt % } at boiling temp(wt% ) at boiling temp( wi % )
A-AlEg, 46 4.38 25 29 46
B-AlEL 72 9.11 10 18 72
C-AlEy 95 19.9 0.7 4.3 95

" Polymerization conditions: catalyst = (.03 mmol, heptane = 200 mL, AlEL = 1.5 mmol( AU/Ti = 50), time = 1 h, propene pressure = 1,2 % 10° ~ 1.4 x

10 Pa, polymerization temperature : 70°C
** Weight percent of heptane insoluble fration

Table 2 Molecular weights of PP obtained with different catalysts

Catalyst M. x107? M_x10? M, x107? M_IM, MM,
A-AlEL, 57 307 1284 5.4 4.2
B-AlEt, 54 238 957 4.4 4.0
C-AlEt, 50 21 876 4.4 4.0
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Fig. 2 Cumulative fraction as a function of temperature
obtained from CRYSTAF
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Fig. 3 CRYSTAF crystallization temperature profiles for

samples A to C

Table 3 Results obtained from CRYSTAF

Sample * 7. (T) R
73.2 2.3

B 73.7 2.7
75.8 1.8

° Polymer samples obtained from catalyst A,B and C

** Weight average temperature: T, = 2 ¢,T;/2 ¢,; Number average
temperature: T, = X ¢,/ 2 (¢./ T, ); Dispersion parameters: R = 100
x (T T, -1}

MGPCHERBIRERNESTRAHTE
AL/ CRYSTAFZ R B 3 HENBKE S
HREERFERHTH TEARBEARMAK.
E_RAXAHSS FREAABIARFRS T
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Fig. 4 Possible models of active species for highly isotactic(a} ,isotactoid (b) and syndiotactic {(c¢) propagatien’™

5, and 5, are vacant positions.

AP 3 FEARS REL EHEH
FOER A NP HESENEE FRES
PREET.BAEAATER _N.CHLRAEE
RO AREVINNEBETSES, MHEW
BAREE: " RASSREBEERELARE
SR VARIMEARPEED  —BAER
HESKESREREARSE S R, EELR
g SEEY BEE AR _SEenNTmE
HPLARBMPEER T LETHPOFR, B
EPUHBHEELT X SRNMNM CRASTAF £ £

H—E R FHPCNMR 4 X 3 R AIE (
RABEM ) THEW. X 4 R, Bl
FCOBIAMEEY omnom | FEESE, [mr],
mmrr], [mem ] B RE; RN SH FIEELN
AMBIANEESY[(ooom | FBBE K, [mr],
fmmr], [mme] S 8B & . XA -8 _BAXAH
L THEEBLANESANEBERNBHAETES T
[T

PEERER YREAHULEEAER. ¥
MPOARBGEPEERPLATHE PO, R
APHBHT YRGS EEEE, FA L

BrEhEFAPLREAP LR, RSUAE
HAEE.

Table 4 Results obtained from " C-NMR

Runt
89.7
3.7
0.4

Sample " A B C

87.2 893 92.2
4.6 4.1 2.3
0.9 0.5 0.7
3.1 2.8 2 2.5
[ mmrm] + [ rmer] 1.1 0.8 0.8 1.1

[ rmrm] ] 0 0 0

0.9 0.6 0.8
0.5 0.5 0.7
1.2 0.8 1.2

[mmmm]
{ mmmr]
( rromr ]

[ mmer]

[ ]
0.7
1.4

[ mrre]

[ murrm }

* Polymer samples obtained from catalyst A,B,C and Run 6 in Table 6
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Table 5
pretreated with AlEt, ©

Results of propene polymerization with different catalysts

Catalyst Activity x 10~ (gPP/gTih) 1LI1(%)

A-AlEy, 3.57 36
B-AlEt, 9.24 70
C-AlEL, 21.6 %6

" Catalyst pretreated with AlEty at room temperature for 30 min before

polymerization

Table 6 The comparisons between the results with Et; Al and i-Buy Al for catalyst C*
Run Cocatalyst AUTI Activity x 107 (gPP/gTi* h) L.I(%) T, (T)

1 Et; Al 50 21.6 95 158.7
2 150 17.6 91.3 -

3 300 16.1 87.5 157.9
4 i-Bu; Al 50 21.9 9% 158.2
5 150 26.6 95 157.7
6 300 27.3 4.7 158.4

" Polymerization temperature ; 70 C , catalyst = 55 ~ 75 mg
** Meiting temperatures ( second fusion, rate 10 K/min) measured by DSC

r G TR, LR P R TRER 9,9- R (P

SEFL)H NNBE T3 RN, ET5 D
WL T PR, 75 5 A TR 7 49 255 A0 RO R V6
G182 & 4} B7 ( CRASTAF) H1° C-NMR 43 4 & {1
BAREBERIESAERERN, HELERE
B A 4y , SRR I R R IR . = B AL
BRANEAYENE MENSE TRERNE
EPRBHEE FUNLETURERES T
BFPIZGHAERAL®, A m TR LR &
GABEE EESFAEEEEER BINE
PIH 4 TR I . L b 13580 P 25 v 7 (A X 35 #E
LR ARMEAETE L.
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Fig. 5 DSC curves of Run 1,3,4,5.6
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STUDY ON TiCl,/MgCl, CATALYSTS FOR PROPYLENE POLYMERIZATION
——THE FUNCTIONS OF THE INTERNAL DONORS IN CATALYST SYSTEMS

ZHONG Chifeng' , GAO Mingzhi’, MAQ Bingquan®
(" State Key Lab of Polymer Materials, Institute of Polymers, Sichuan University , Chengdu 610065)
(? SINOPEC Beijing Research Institute of Chemical Industry , Beijing 100013}

Abstract Three N-catalyst systems were prepared, which contain free donor or different internal donors such as
diisobutyl phthalate ( DIBP) and 9, 9-bis ( methoxymethyl ) fluorine ( BMMF ). The performances of propylene
polymerization without external donors in catalyst systems were studied . Poly( propylene s have been characterized by
using gel permeation chromatography ( GPC), crystallization fractionation analysis ( CRASTAF) and " C-NMR
analysis . [t was found that the catalyst with BMMF as the intenal donor resulted in polypropylene of best tacticity . It
suggests that the internal donors have important influence on polymer tacticity . The polymerization was performed in
the presence of different cocatalysts—Et; Al and i-Bu, Al. It was found that the microstructure of polymers obtained
with catalyst BMMF ( i-Bu,Al/ T, = 300) was as same as that oblained with catalyst DIBP (Et,Al/T, = 50) .1t
indicated that the stereoselectivity of the active site depended on the strength of donor coordination.

Key words Polypropylene, Ziegler-Natta catalyst, Internal donor, Aluminium alkyl



