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Development of New Modified Methylaluminoxanes

Eiichi KAJI
Hideki KANAZAWA
Kouji TOYOTA

A new method for the characterization of modified methylaluminoxanes MMAO using *H-NMR has been

reported. The method is based on the assumption that MMAO is composed of four components, i.e.,

polymethylaluminoxane PMAO, polyalkylaluminoxane, trimethylaluminium, and trialkylaluminium, and the

respective amounts of their alkyl groupings correspond to the amount of each component in MMAO. The

amount of methyl groups in PMAO component Me(PMAO) exhibited a good correlation with the activity of
ethylene polymerization using MMAO. A MMAO of Me(PMAO) content above 75 moll] showed the activity
comparable to PMAO in the Cp,ZrCl -based homogeneous polymerization and the SiO,-supported catalyst- based

heterogeneous polymerization of ethylene. The relative kinetic constant of hydrolysis of trialkylaluminium

against trimethylaluminium may also be determined using the present method .
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Fig.Od O '*H-NMR spectra of MMAO-3A/Hex in THF-ds.

0O a0 Original.00 b0 PBAO peak is removed from

spectruma by baseline correction.J c0 PMAO

peak is removed from spectrumb by baseline
correction.

Tabled O Analytical data of conventional TFC-MMAQOs

MMAOG M&l PMAOO Mal TMALO iBaW PBAOO iBu TIBALO
O molC O OmolO O OmolO O OmolO O
MMAO-3A/Hex 56.9 15.0 15.4 12.6
MMAO-3A/Tol 62.7 10.6 17.9 8.8
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Tabled O Analytical data of newly synthesized MMAOs

MMAO No. Mé& PMAOLO Mé TMALO  iBdW PBAOO  iBdl TIBALO
OmolO O OmolO O OmolO O OmolO 0O
19 56.9 15.0 154 12.6
2 62.7 10.6 17.9 8.8
3 704 14.3 10.3 5.0
4 72.2 6.9 16.1 4.8
5 74.2 8.0 14.0 3.8
6 75.9 7.0 135 3.7
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Fig.0 O Influence of M& PMAOUon ethylene polymerization.?”

al Conditions : Cp2ZrCl.00 4x 10"’mol; toluene 250ml;0 AlO Zr[1] 5000;
C2Ha pressured latm; timel 10min; temp.O 400 .
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Tabled [0 Relative kinetic constants of hydrolysis of
AlIRs against TMAL
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Tabled O Zr and Al contents in SiO2-supported catalysts

Zr cont. Al cont. Al/Zr ratio

Catalyst No. MAO 0 mmol/g-cat.00 mmol/g-cat.c] [0 mol/molQ
1 MMAO-1 5.80 66.7
2 MMAO-5 4.97 52.3
3 Dried PMAO 5.43 64.6

Table O Ethylene polymerization with SiO2-supported

catalysts®”
0 Al Zr” o
Catalyst No. MAO O mol ratior] Activity
1 MMAO-1 238 357
2 MMAO-5 130 284
2 MMAO-5 261 684
2 MMAO-5 520 737
3 Dried PMAO 249 492

all Conditions : 40mg of Cp2ZrClz/MAO/SIiOz;
n-hexaned 800ml; CzHa pressurel] 8kg/cm?G; timell 30
min; tempO 700 .

b0 AIO TIBAL used as a scavenger.

cO kg-PE/mol-ZfJatnidhr.
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