Recyclable sulfur polymers synthesised by electrochemical induced ring opening polymerisation
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Background

Sulfur polymer properties:
Redox active - Highly polarizable - Dynamic covalent characteristics
Utilizes industrial waste product

Sulfur polymer applications:
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This work:

removal
- New ‘green’ sulfur polymer synthesis method
- Thermally recyclable sulfur polymer

Cyclic sulfur monomer synthesis
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Scalable - Open to air - High yields
Monomer crystal structures:
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Dicyclopentadiene
trisulfide (DCPDTS)

Cyclic voltammetry
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- Reduction potential: - 1.8 V
- Reduction potential consistent across all monomers

Electrochemical polymer synthesis

MeCN (15 mL)
nBu,NPF (0.1 M)

Anode: glassy carbon

Cathode: glassy carbon

-2 V vs Ag/AgCI
DCPDTS 4 hours

0.04 M

Atmospheric conditions - Linear polymer - Room temperature

Chemical initiator free
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Poly-DPCDTS
99 % conversion, 87 % vyield

Flinders
University

Polymer characterization
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- Integration of alkene peaks is not affected by polymerization,
iIndicating no crosslinking
- M,= 4102 g/mol
- D=1.8

Thermal recycling

‘H M, = 1666 g/mol
> D=24

/A 155 °C

% 2V

75 % vyield 87 % yleld
- Thermally recyclable polymer back to monomer unit in a closed
loop system
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