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Research Approach/Hypothesis

* Thermally, hydrolytically, and oxidatively
stable aromatic ionomers with high T,
ductility, and controlled hydroph|I|C|ty are
required

®* Synthesis
—Linear and crosslinked statistical
hydrophobic/hydrophilic copolymers

—Linear multiblock hydrophobic/hydrophilic
copolymers (current & future)

M.A. Hickner, H. Ghassemi, Y.S. Kim and J.E. McGrath, Alternate Polymer Systems for
Proton Exchange Membranes, Chemical Reviews (2004), 104(10), 4587-4611. 2



Why We Are Interested In Block
Copolymers as PEMs?
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Synthesis of High MW Multiblock
Copolymers Employing Mixed Solvent

Systems
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AFM Images of Multiblock
Copolymers
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Synthesis of 6FK-BPSH Multiblock
Copolymers

»@@o—by) O
Not | solated
@@@@n@¢

Add dropwiseat 160°C
Then 180°C , in NMP, two days

oo Koo~ o)

Hydrophl lic Hydrcﬁ)hobl ()
provides good proton conductivity and offers excellent thermal and
low permeability mechanical properties




Comparison of Conductivity vs. RH for
6FK-BPSH Multiblock(4:4)K and Nafion 117
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Proton Conductivity vs. RH for 6FB6, a 15,000-
9,000 gm/mole Multiblock Copolymer
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Target IEC: 1.25

Water uptake: 42%

Proton conductivity in
liquid water: 0.09 S/cm
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