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Abstract: The key technologies for the production of high-end polypropylene, including capacitor film
substrate iPP, are the highly active catalysts and the advanced polymerization processes for high isotactic
polymerization of propylene. In this paper, an overview of the development of polymerization catalyst for the
polypropylene, including highly efficient Ziegler-Natta catalysts , metallocene catalysts and non-metallocene
catalysts, is introduced in detail. The prons and cons of such three types of catalysts for synthesis of iPP that
is used in the production of capacitors are pointed out. The recent development of the catalysts for olefin
polymerization is described. A new theory of introducing electron withdrawing group in the catalytic structure
and component which is conductive to improving the catalyst activity and the molecular weight of polyolefin.
A new generation of olefin polymerization catalysts,including propylene polymerization catalysts with internal
and external electron donors in the same molecule and all-heterocyclic metal -organic catalysts, has been
developed. A new concept of the reversible complexing-opening coordination polymerization (RCOCP) for
synthesizing olefin block copolymers is proposed. Based on the advanced propylene polymerization process
in combination with the strict requirements of technical data of iPP for the capacitor film substrate material ,
the main factors generating ash from polypropylene powder and grains are analyzed. The new production

method that the composite organic solvent washing process is applied before the inactivation of polypropyl-
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ene powder is set up so to produce the qualified high-end capacitor film substrate iPP.

Keywords: high-efficient catalyst; coordination polymerization; advanced polymerization process; isotactic

polypropylene; high-end capacitor film substrate
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Table 1 Effect of cocatalyst on isotacticity of

polypropylene
PSR S SERLEE /% fi kR SERLBEI%
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Bul
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FE 55 ZACHEAL T T BTN 45 B TR 2 B0 A
P, FEAFELLF I A, W3k 2%,

< 2 Ziegler-Natta L5 R BT IN45 BB F K
Table 2 Donors added to Ziegler-Natta catalysts
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Table 3 Principle of selecting I.D. and E.D.

LD.f2E7 WEAE.D.2ER
FATRCF R ) FATR 5 T AR
XUBR (5 1A Eg) (TMP) Z I RE A (L) o AT g
k(13- AN AU e (e A 5, 1)

A, SR BRI E.D. W 5 E REFA B 1D
B, SUE RE R LD. 5 XUE RERI ) E.D. A&l
-

- 17 -



2024 4F55 11

EWILRES AE P RvIE N

Fa5%

S =AML 23k T D5 B SRR N4 TR
1975 4F Tl AR 55 =AUk 4L MgC1u/TiCly/
PhCOOEt-A1Et/ CH;PhCOOE 41k ] 4 2, LA
KRG T Z2BENERETEEHN 5~10 kg/g cat, PP
FEM AR EETE 95% 25 A o ARSI R LA TR A0
P, A B0 K B AT i 2 ER 4 PP R OK L A2
Ziegler—Natta fEA0F A9 — UK FAR RER

S AR bR e ) 4 Ok T A3 20k - LR
2 AU In A2 o ELART 5 7k L3k 4,
TR R L 19,

F4 MgCLEFEATIMNEIETE
Table 4 Preparation method of MgCl, support catalyst
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Fig. 2 Organosilane external electron structure formula
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Table 5 Performance comparison of domestic fourth-generation polypropylene catalysts
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R 02/10’: 2~5 FARIHA 2 5 AL 10 10 10
KekE10 2~5 il 5 5 5
ZIIEN0 2~5 5 5 5
. kg PP/g cat 40~60 >50 25~35 35~47
HEfeRI kg PP/g Ti 2 000~3 000 1 000~2 000 10~18
SERLEE 1% 96~99 95~98 98 95~97 90~96
MFR/(g/10min) 0.2~40 7] I 0.2~150 A 3 CIRL| CIR| CIN|
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Table 6 The relationship between metallocene structure
and polypropylene structure

Class of structure of
symmetry samples
metallocenes polymers
Cz\ 1 szMClz, Cp*chlz atactic
C. 2 Meso—Et(Ind).MCL atactic
C 3 Rac—Et(Ind),MCl, isotactic
C, 4 Me,C(Cp)(Flu)MCL,  syndiotactic
G 5 Me.C(MeCp)(Flu)MCL,  semi-tactic

I : C pentamethyleyclopentadienyl
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Table 7 Influence of central metal atoms

polymerization conditions

catalyst Yield /kg structure
catalyst/mg MAO/mL ¢ /min
C.H,(Ind).ZrCl, 0.6 5 60 0.10
CH,(Ind),ZrCl, 5 5 60 0.10
E6Si(MeCp ),
10 60 0.11
ZI'Clg
C2H4(Ind>2
2.5 30 0.07 sPP
HICL
EtSi(MeCp).
10 10 60 0.01 sPP
HfCL
CH.(Ind),HfCl, 10 10 60 0.08 sPP
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Fig. 6 Pyridinamide-based Hf catalyst catalyzes the
polymerization of propylene and ethylene in stages
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Fig.7 Pyridinamide-based Hf catalyst catalyze propylene and ethylene polymerization and polymerization mechanism
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