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Polyvinylidene flouride

PUSF - Supramolecular polymer
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Challenges

Electrode delamination

Lithiation Delithiation Pulverization

Lithiated Silicon Solid electrolyte interphaseSilicon

Charge Discharge SEI thickens

SEI formation Thick SEI

• H-bonding • Disulphide • Li+ ion transport/H-bonding

• Van der Waals interaction

Outlook

▪ Li/Si half cell  
▪ 6:2:2 electrode composition
▪ 1M LiPF6 in EC/DMC = 50/50 v/v + 10% FEC

▪ Slightly improved cycling performance with PUSF
▪ Fast capacity decay with PVDF biner

• Ex-situ SEM, XPS, and (GI)-SAXS/WAXS
• Operando X-ray scattering measurements
• Adhesion tests and 180o peel off test 
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Why study Si anodes ??
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▪ 10x higher specific capacity over graphite  
▪ Low cost and abundant
▪ Next generation Li-ion battereies - long lasting 
    and energy dense

Poymeric binders

“Two semicircles = Complex interfacial 
processes during cycling” 

▪ Before cycling: One charge transfer interphase
▪ After cycling: SEI + charge transfer interphase 

1 semicircle 2 semicircles


