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CLAIMS
1. A process comprising:

contacting, under polymerization conditions, one or more Cs-C14 a-olefin monomers with
a bis-biphenylphenoxy catalyst; and

forming a polymer composed of one or more Cs-C14 a-olefin monomers, and having an
absolute weight average molecular weight (Mwbs) greater than 1,300,000 g/mol and a

Mw (abs)/Mnabs) from 1.3 to 3.0.

2. The process of claim 1 comprising contacting one or more Cs-C14 a-olefin monomers with
a bis-biphenylphenoxy catalyst having the formula

formula (1)
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wherein

M is a metal selected from zirconium or hafnium, the metal being in a formal oxidation
state of +2, +3, or +4;

nis an integer of from 0 to 3, and wherein when nis 0, X is absent; and

each X independently is a monodentate ligand that is neutral, monoanionic, or
dianionic; or two Xs are taken together to form a bidentate ligand that is neutral,
monoanionic, or dianionic; and X and n are chosen in such a way that the metal-ligand
complex of formula (1) is, overall, neutral; and

each Zindependently is O, S, N(C4-C4g)hydrocarbyl, or P(C1-C4g)hydrocarbyl; and

Ois O (an oxygen atom);
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Lis (C1-C4g)hydrocarbylene or (C1-C4g)heterohydrocarbylene, wherein the
(C1-C4p)hydrocarbylene has a portion that comprises a 1-carbon atom to 10-carbon atom

linker backbone linking the two Z groups in formula (I) (to which L is bonded) or the

(C1-Cyg)heterohydrocarbylene has a portion that comprises a 1-atom to 10-atom linker

backbone linking the two Z groups in formula (1), wherein each of the 1 to 10 atoms of the

1-atom to 10-atom linker backbone of the (C1-C4g)heterohydrocarbylene independently is
a carbon atom or heteroatom, wherein each heteroatom independently is O, S, S(0), S(0),,
Si(R),, Ge(R%),, P(RC), or N(R®), wherein independently each R®is (C1-C3q)hydrocarbyl

or (C1-C3q) heterohydrocarbyl; and

each R'"'®is selected from (C-C4q)hydrocarbyl, (C1-C4g)heterohydrocarbyl, Si(R¢)3, Ge(R%)3,
P(R%),, N(R%,, ORS, SRS, NO,, CN, CF3, RS(0), RES(0)5, (RY),C=N, REC(0)O, RCOC(0),

RCC(O)N(R), (R®);NC(0), halogen atom, hydrogen atom, and combintions thereof.

3. The process of any of claims 1-2 comprising contacting the one or more Cs-C14 a-olefin

monomers with a bis-biphenylphenoxy catalyst having the formula (V)

formula (V)

;and

forming a polymer composed of one or more Cs-C14 a-olefin monomers and having an
absolute weight average molecular weight (Mw@bs) greater than 1,300,000 g/mol and a
Mw(abs)/Mngbsy from 1.3 to 3.0, a residual amount of zirconium, and a residual amount of

germanium.
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4, The process of any of claims 1-2 comprising contacting the one or more Ce-Ci4 a-olefin

monomers with a bis-biphenylphenoxy catalyst having the formula (VI)

formula (VI)

1By Bu

;and
forming a polymer composed of one or more Cs-C14 a-olefin monomers, and having an
absolute weight average molecular weight (Mwgps) greater than 1,300,000 g/mol and a

MW (abs)/Mnabs) from 1.3 to 3.0, and a residual amount of zirconium.

5. The process of claims 3 or 4 comprising contacting, under polymerization conditions,
one or more Ce-Cg a-olefin monomers with a bis-biphenylphenoxy catalyst having the formula
(V) or the formula (VI1); and

forming a polymer composed of one or more Cs-Cs a-olefin monomers, the polymer
comprising a residual amount of zirconium and having an absolute weight average molecular

weight (Mw(abs)) greater than 1,300,000 g/mol and a Mw(abs)/ Mnabs) from 1.3 to 3.0.

6. The process of claim 5 comprising contacting, under polymerization conditions, octene
monomer with a bis-biphenylphenoxy catalyst having the formula (V) or the formula (VI); and

forming an octene homopolymer comprising a residual amount of zirconium and having
an absolute weight average molecular weight (Mwaps)) greater than 1,300,000 g/mol and a

Mw abs)/ Mnabs) from 1.3 to 3.0.

7. The process of claim 6 comprising contacting, under polymerization conditions, octene
monomer with a bis-biphenylphenoxy catalyst having the formula (V); and

forming an octene homopolymer comprising a residual amount of germanium and
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having an absolute weight average molecular weight (Mwabs)) greater than 1,300,000 g/mol and

a Mwiabs)/ Mnans) from 1.3 to 3.0.

8. A composition comprising:
a polymer composed of one or more Ce-C14 a-olefin monomers, the polymer comprising
aresidual amount of zirconium, the polymer having an absolute weight average molecular weight

(Mw(abs)) greater than 1,300,000 g/mol and a Mwans)/ Mnabs) from 1.3 to 3.0.

9. The composition of claim 8 wherein the polymer comprises from O ppm to less than 10

ppm titanium.

10. The composition of any of claims 8-9 wherein the polymer comprises from greater than

0 ppm to 300 ppm zirconium.

11. The composition of any of claims 8-10 wherein the polymer comprises from greater than

0 ppm to 300 ppm germanium.

12. The composition of any of claims 8-11 wherein the polymer is selected from the group

consisting of octene homopolymer and hexene homopolymer.
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