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WHAT IS CLAIMED IS:

1. A method for producing an alkylene oxide polymer or copolymer,
comprising combining (i) at least one aluminum compound containing at least one
trisubstituted aluminum atom, wherein at least one of the substituents of at least one
trisubstituted aluminum atom is hydrocarbyl; (2) at least one cyclic amidine; (3) at least
one starter; (4) at least one alkylene oxide and optionally (5) at least one comonomer
that is not an oxirane, and polymerizing the alkylene oxide(s) or copolymerizing the
alkylene oxide(s) and optionally the comonomer to form the alkylene oxide polymer or

copolymer.

2. The method of claim 1 wherein at least one aluminum atom of the
aluminum compound is substituted with one or two hydrocarbyl groups, and is

substituted with one or two halogen, oxo, ether or hydride groups.

3. The method of claim 1 wherein the aluminum compound includes one or
more of trimethyl aluminum, triethyl aluminum, triisopropyl aluminum, tri-n-propyl
aluminum, triisobutyl aluminum, tri-n-butyl aluminum, tri-t-butylaluminum and

trioctadecylaluminum.

4, The method of claim 1 wherein the aluminum compound includes one or
more of dimethyl aluminum chloride, methyl aluminum dichloride, diethyl aluminum
chloride, ethyl aluminum dichloride, diisobutyl aluminum chloride, isobutyl aluminum
dichloride, methyl aluminum di[(2,6-di-t-butyl-4-methyl)phenoxide] (AI(BHT):Me),
dimethyl 2,6-di-t-butyl-4-methylphenoxide (AIBHTMe2) methyl aluminum di(2,6-
diisopropyl)phenoxide, dimethyl aluminum (2,6-diisopropyl)phenoxide  methyl
aluminum di [(2,6-diphenyl) phenoxide], dimethyl aluminum (2,6-diphenyl) phenoxide,
methyl aluminum di[(2,4,6-trimethyl)phenoxide], dimethyl aluminum (2,4,6-
trimethyl)phenoxide, tetraethylaluminane, tetramethylaluminane, diisobutyl aluminum
hydride, isobutyl aluminum dihydride, dimethyl alumimum hydride, methyl aluminum
dihydride, diethyl aluminum hydride, ethyl aluminum dihydride, diisopropyl aluminum
hydride, isopropyl aluminum dihydride, diethyl aluminum ethoxide, ethyl aluminum
diethoxide, dimethyl aluminum ethoxide, methyl aluminum diethoxide, dimethyl

aluminum fluoride, methyl aluminum difluoride, diethyl aluminum fluoride, ethyl
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aluminum difluoride, diisobutyl aluminum fluoride, isobutyl aluminum difluoride,
dimethyl aluminum bromide, methyl aluminum dibromide, diethyl aluminum bromide,
ethyl aluminum dibromide, diisobutyl aluminum bromide, isobutyl aluminum
dibromide, dimethyl aluminum iodide, methyl aluminum diiodide, diethyl aluminum
iodide, ethyl aluminum diiodide, diisobutyl aluminum iodide and isobutyl aluminum

iodide.

5. The method of claim 1 wherein the aluminum compound includes a

tetraalkylaluminoxane in which each alkyl group independently contains 1 to 6 carbon

atoms.

6. The method of any preceding claim wherein the cyclic amidine is a bicyclic
amidine.

7. The method of claim 6 wherein the bicyclic amidine is those represented

by the structure:

@
HR  HR

/C\N/C\
m(RHC) J\ (CHR),
\ /
N X (1)

wherein X is CHR or NR!, wherein each R is independently hydrogen, unsubstituted or
inertly substituted alkyl (including cycloalkyl), unsubstituted or inertly substituted
phenyl or a non-protic nucleophilic group and each R! is independently hydrogen,
hydrocarbyl or inertly substituted hydrocarbyl, and m and n are each independently a

positive integer.

8. The method of claim 6 wherein the bicyclic amidine is one or more of
1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD), 5-methyl-1,5,7-triazabicyclo[4.4.0]dec-5-ene
(Me-TBD)  1,8-diazabicyclo[5.4.0]-undec-7-ene  (DBU) and 6-(dibutylamino)-1,8-
diazabicyclo[6.4.0lundec-7-ene, where the butyl groups are independently n-butyl, sec-

butyl or t-butyl groups.
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9. The method of any of claims 1-5 wherein the cyclic amidine is imidazole or
an imidazole derivative corresponding to the structure:

R3
|

R4
R4 N7
. /
R N
R4

wherein R3 and each R4 is independently hydrogen, unsubstituted hydrocarbyl or inertly
substituted hydrocarbyl.

10. The method of claim 9 wherein the cyclic amidine is one or more of
imidazole, N-methyl imidazole, N-ethyl imidazole, N-phenyl imidazole, 1,2-dimethyl
imidazole, 1,2-diethyl imidazole, 1,2-diphenyl imidazole, 4,5-dimethyl imidazole, 4,5-
diethylimidazole, 4,5-diphenyl imidazole, 1,4,5-trimethyl imidazole, 1,4 5-triethyl
imidazole, 1,4,5-triphenyl imidazole and the like.

11. The method of any preceding claim wherein the aluminum compound is
present in an amount sufficient to provide 100 to 2,500 parts by weight of aluminum per

million parts by weight of the alkylene oxide polymer or copolymer.

12. The method of any preceding claim wherein the aluminum compound and
starter are combined at a mole ratio of 0.00005 to 0.05 moles of aluminum provided by

the aluminum compound per mole of starter.

13. The method of any preceding claim wherein the aluminum compound and

cyclic amidine are combined at a mole ratio of 1:3 to 5:1.

14. The method of any preceding claim wherein the aluminum compound and

cyclic amidine are combined at a mole ratio of 1:2 to 4:1.

15. The method of any claim 1 wherein:
the aluminum compound is diethylaluminum chloride and the cyclic amidine is
DBU, Me-TBD or TBD, and the mole ratio of the aluminum compound to the cyclic

amidine is 2:3 to 2:1;
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the aluminum compound is diethylaluminum chloride and the cyclic amidine is
DBN, and the mole ratio of the aluminum compound to the cyclic amidine is >1:1 to 2:1;

the aluminum compound is ethylaluminum dichloride and the cyclic amidine is
DBU or DEM, and the mole ratio of the aluminum compound to the cyclic amidine is
>1:1to 2:1;

the aluminum compound is ethylaluminum dichloride and the cyclic amidine is
Me-TBD or TBD, and the mole ratio of the aluminum compound to the cyclic amidine is
2:3t02:1;

the aluminum compound is DIBAL and the cyclic amidine is DBU, Me-TBD or
DBN, and the mole ratio of the aluminum compound to the cyclic amidine is 2:3 to 2:1;

the aluminum compound is DIBAL and the cyclic amidine is TBD, and the mole
ratio of the aluminum compound to the cyclic amidine is 1:2 to 4:1;

the aluminum compound is (iBu)2AIC] or AI(BHT):Me and the cyclic amidine is
DBU, Me-TBD, DBN or TBD, and the mole ratio of the aluminum compound to the
cyclic amidine is 1:2 to 4:1;

the aluminum compound is TEDA and the cyclic amidine is DBU, Me-TBD or
DBN, and the mole ratio of the aluminum compound to the cyclic amidine is 2:3 to 2:1;

the aluminum compound is TEDA and the cyclic amidine is TBD, and the mole
ratio of the aluminum compound to the cyclic amidine is 1:5 to 3:1 or

the aluminum compound is one or more of trimethyl aluminum, triethyl
aluminum, triisopropyl aluminum, tri(n-propyl) aluminum, triisobutyl aluminum, tri(n-
butyDaluminum, tri(t-butyl)aluminum, tri(octadecyl)aluminum, and the cyclic amidine
is one or more of DBU, Me-TBD, DBN or TBD and the mole ratio of the aluminum

compound to the cyclic amidine is 2:3 to 4:1.

16. The method of any preceding claim wherein the starter contains one or

more hydroxyl groups and has a hydroxyl equivalent weight of 30 to 6000.

17. The method of any preceding claim wherein the starter contains 2 to 8

hydroxyl groups and has an equivalent weight of 30 to 250.

18. The method of any preceding claim wherein the alkylene oxide is

propylene oxide, ethylene oxide or a mixture of propylene oxide and ethylene oxide.
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19. The method of any of claims 1-17 wherein the starter is a homopolymer of
propylene oxide and/or a random or block copolymer of propylene oxide in which no more
than 25% of the hydroxyl groups are primary, which starter has a hydroxyl equivalent
weight of at least 125 up to 1000 g/equivalent, and the alkylene oxide is ethylene oxide.

20. A polyether polyol being a homopolymer of propylene oxide or random
copolymer of propylene oxide and ethylene oxide, the polyether polyol being prepared by
homopolymerizing propylene oxide or a mixture of at least 70% by weight propylene
oxide and correspondingly up to 30% by weight ethylene oxide, based on the weight of
alkylene oxides polymerized, in the absence of any comonomer that is not an oxirane, to
form the polyether polyol, characterized in that

a) the polyether has a hydroxyl equivalent weight of at least 500 up to 4000
glequivalent;

b) the polyether has a nominal hydroxyl functionality of 2 to 8;

¢) the polyether has no more than 0.01 meq/g of terminal unsaturation;

d) the polyether has a polydispersity (Mw/Mx) by gel permeation chromatography
of no more than 1.10;

e) the polyether contains no more than 2000 parts by million by weight (ppm)
based on polyether polyol weight, of a fraction having a molecular weight by GPC of
40,000 g/mol or more; and

f) no more than 12% of the hydroxyl groups of the polyether are primary hydroxyl
groups as determined by ASTM D-4273 or equivalent method,

wherein at least 90% of the weight of the polyether is oxypropylene and/or

oxyethylene units.

21. A polyether polyol being a propylene oxide homopolymer or random
copolymer of propylene oxide and ethylene oxide, the polyether polyol being prepared by
homopolymerizing propylene oxide or a mixture of at least 90% by weight propylene
oxide and correspondingly up to 10% by weight ethylene oxide, based on the weight of
alkylene oxides polymerized, in the absence of any comonomer that is not an oxirane, to
form the polyether polyol, the polyether polyol being further characterized in a) having a
hydroxyl equivalent weight of 1000 to 2500 gf/equivalent, b) having a nominal
functionality of 2 to 8; ¢) having no more than 0.007 meq/g of terminal unsaturation; d)

having a polydispersity (Mw/Mn) of no more than 1.07; and e) containing no more than
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1200 ppm, of a fraction having a molecular weight by GPC of 40,000 g/mol or more,
wherein at least 90% of the weight of the polyether is oxypropylene and/or oxyethylene

units.

22. The polyether polyol of claim 21 wherein no more than 8% of the hydroxyl

groups are primary hydroxyl groups.
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